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ABSTRACT 

This study focuses on computer technology in the elementary school. 

The purpose is to explore the potential of using computers as a tool to 

advance transformative pedagogy through Global Learning Networks while 

developing a better understanding of the benefits and drawbacks of 

computers in school in a general sense. 

Interviews were conducted in one Calgary school to determine the 

feasibility of using Global Learning Networks to explore global issues, 

deepen understanding of culturaI diversity, and facilitate collaborative critical 

inquiry. Respondents expressed high interest in undertaking such a project; 

however, due to heavy teaching responsibilities, time was presented as a 

formidable obstacle. Discussions also centred on perceptions of computers 

in the "real world" of the classroom. Participants shared their viewpoints 

about what is working, what is not, what the perceived benefits and 

drawbacks are. and what could or should be changed. 

Since computer technology has attached with it a number of related 

issues, it was necessary to devote a large portion of this thesis to library 

research* This entailed a search not on[y of the positive and negative 

aspects of computers, but also of the broader cultural context within which 

these devices are embedded. A variety of issues were explored, such as 

business interests in education, the political inff rrences that impinge upon our 

education system, and the world view that forms the basis of our 

technological society. 
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Technology, in its various guises, has increasingly come to the 

forefront of our society. Of these many forms of technology, one in particular 

has received a great deal of attention: computers. The emphasis on 

computer technology in society at large is reflected in schools and we are 

seeing mass infusion of electronic equipment promising to bring students in 

closer contact with the omnipresent Information Age. 

This thesis is a critical inquiry into the role of computers in elementary 

schools. The role of, and issues surrounding computer use in the classroom 

were investigated through library research, which revealed both the positive 

and negative aspects of computer technology. These issues were further 

explored through a series of interviews within a technologically well equipped 

elementary school within the Calgary Board of Education. 

Central to the role of computers in the elementary classroom, in this 

inquiry, is their use as a means for transformative pedagogy: if computers 

are going to be ubiquitous, are there ways they can assist transfanative 

learning? This question was investigated through an analysis of the 

feasibility of introducing Global Learning Networks into the subject school. 

The study of the benefits and shortcomings of computer use in the 

elementary school points to a number of technical issues; the inquiry into the 

use of Global Learning Networks highlights a number of background 

pedagogical and philosophical issues that enframe computer technology in 



the classroom. An analysis of computers in elementary classrooms would not 

be cornpfete without an anaIysis of both levels of understanding. 

The objectives of this thesis, then, are twofold: to examine the benefits 

and drawbacks of extensive computer use in schools, and to explore whether 

computer technology itself can be used, appropriately and in limited ways, to 

explore global issues, deepen understanding of cultural diversity, and 

facilitate the transformative dimension of education through collaborative 

critical inquiry in the elementary school. 

THE INVESTIGATIVE APPROACH 

As outlined earlier, this thesis is an interpretive study, exploratory in 

nature and not seeking generalizable findings. It is in part library research 

and in part empirical research. 

Library Research 

Due to the almost all-encompassing nature of the topic, which 

embodies computers, pedagogy, and world view, it was necessary to include 

an investigation into the outside influences underpinning and impinging upon 

computers in school. This required a rather extensive search, which has 

resulted in a somewhat lengthy discussion of the literature- 

The bulk of the library research centres around three main 

components: Computer Use and Benefits; Computer Misuse and Misgivings; 

and Global Learning Networks. Also induded, in a minor way, are works 



focusing on business and politics in education and the influence of these 

forces on the infusion of computer technology and its application in schools. 

A summary of teaching foundations, based on documents released by 

Alberta Education ("Information and Communication Technologg) and the 

Calgary Board of Education ("Quality Learning Document") is integrated into 

this discussion to provide a more complete description of the fundamental 

assumptions that inform current teaching practice in Alberta. Both of these 

documents have been downloaded from the Internet and are presented in 

their entirety in Appendix II (Information and Communication Technology) and 

Appendix Ill (Quality Learning). 

Empirical Research 

In order to answer the research question regarding the feasibility of 

incorporating Global Learning Networks into daily classroom life, a study was 

carried out with teachers and administrators in a Calgary public school. 

Perceptions were also sought regarding computer technology in general - 

what is working, what is not, what are the reasons, and what teachers can 

possibly do to effect changes where they see f i t  

A qualitative (as opposed to quantitative) approach was the most 

suitable in this case due to the open ended format of this portion of the 

inquiry. The propriety of qualitative research is provided by Marshall and 

Rossman (1 995): 

me quaiiitive approach to research is uniqueiy suited to uncovering the 
unexpected and exploring new avenues," (p. 26). 



Opinions are allowed, valued, and integral to analysis in qualitative studies; 

however, this is not the case with quantitative research. To distinguish 

qualitative from quantitative research, Wietsma (1995) provides the following 

distinction: 

"Qualitative research ... follows the naturalist paradigm [sol that research shourd be 
conducted in the natural setting ... [which allows] holistic interpretation ... Quantitative 
research has its roots in positivism and is more closely associated with the scientific 
method than is qualitative research-.-The emphasis is on facts, relationships, and 
causes.,. Quantitative researchers p[ace great value on outcomes and products,.." 
(p, 12-13). 

This is furthermore made clear by Locke, Spirduso. and Silverman (1993), 

who remind us that in utilizing qualitative, as opposed to quantitative 

research, "...we are not seeking ... a cause and effect model of reality." 

Basis For Interviews 

Approval to proceed with interviews was received from the University 

of Calgary as well as the Calgary Board of Education. A specific interview 

format was designed (see Appendix I) ,  but this was primarily used as a guide 

to direct the flow of conversation. The validity of permitting conversation over 

structured interviews is substantiated by Marshall and Rossman (1 995): 

"--.qualitative, in depth interviews are much more like conversations...the 
participant's perspective on the phenomenon o f  interest should unfold as the 
participant views it, not as the researcher views it,- (p, 80). 

This was integral to the study because the beliefs and attitudes of the 

respondents emerged along with their opinions about how computers are 

used, how they should be used, and how they could be used. 



Data Analvsis and Interpretation 

The interviews were recorded into a tape recorder (a copy of the 

consent form can be found in Appendix [I) and conversations were later 

transcribed verbatim. Direct, anonymous quotes from participants are woven 

into the Empin'cal Study (Chapter Three) and the Discussion (Chapter Five) 

as they relate to the themes that arose through the conversations. Marshall 

and Rossrnan (1 995) state that. 

"Qualitative data analysis is a search for general statements about relationships 
among categories of data." (p. I t  t). 

The comments that have been included from the intewiewees are 

intended to present a balanced view, but it must be acknowledged that these 

form part of a personal interpretation. Wiersma (1995) reminds us that: 

*All in all, analysis in qualitative research is a process of successive approximations 
toward an accurate description and interpretation of the phenomenon, The emphasis 
is on describing the phenomenon in its context, and on that basis, interpreting the 
data," (p. 21 6). 

The intewiews revealed underlying pedagogical beliefs, which have an 

implicit set of values, which in turn inform teaching practice. Despite 

directives in education (included amongst which are cautions against 

teaching values), teaching is not [yet] robotic. The teacher acts as a filter, 

consciously or unconsciousiy, and underlying values can be revealed not 

only through what is discussed in classmom but through what is omitted. 



STRUCTURE OF THE THESIS 

The first chapter provides background to our present education system 

in Calgary. It begins with a general commentary about our cultural milieu and 

the profound changes that we have experienced in the latter part of this 

century and that we are continuing to experience. This is followed with a 

brief history of schooling along with a few words about the purpose of public 

education. Embedded within this is the impact of politics and the business 

community on education. Much can be said about these latter two influences; 

however, each area is a thesis in itself and can only be dealt with superficially 

within the scope of this study. 

In order to tie this in with the planet as a whole, cursory mention is 

made of global education and what our role in Alberta coufd or should be in 

terms of moving our curriculums towards transformative pedagogy. The final 

section in this chapter contains a summary of the "Information and 

Communication Technology' document (Alberta Education), and the "Quality 

Learning Document" (Calgary Board of Education). 

Chapter Two presents a review of the literature surrounding 

computers. It includes a discussion of both the benefits of, and objections to 

computer technology. 

Chapter Three constitutes a summary of the empirical research. 

Interviews are condensed into major themes that arose from disarssions. 

These conversations focused on computer technology as it is being used, 



and how it could be used. Thoughts are also included about perceptions of 

power and politics in education. 

In Chapter Four, an overview of the work of Cummins and Sayers 

(1995) is provided to demonstrate how Global Learning Networks can be 

used to promote transformative pedagogy in schools. 

The final chapter contains a discussion of the literature and empirical 

research regarding computer technology, pedagogy, world view, and the 

Calgary Board of Education. 



CHAPTER ONE 

BACKGROUND: CULTURAL CONTEXT 

Adaptinca to Chancre: Social Milieu 

Thirty-five years ago, as Bob Dylan was singing '...and the times, they 

are-a changing ..." to crowds of adoring fans, we were living in optimistic 

anticipation of the changes that the high-tech 'space ageu would bring. While 

we knew (even without Bob Dylan's lyrics or cartoon images portrayed by the 

Jetsons) that the future held great promise for change, it was not possible to 

fully understand the profound breadth, depth, scope and rapidity of the 

transformation that we would witness and participate in during the latter part 

of the twentieth century. 

GCobaf Milieu 

These changes - the magnitude of which will perhaps be almost 

immeasurable in terms of the immediate and long term impact upon us as 

individuals and as a global society - are seemingly catapulting us into the 

future with such acceleration that even Star Trees (The New Generation) 

Captain Jean-Luc Picard would be sdfering from jet-lag (or rather stars hip 

lag). Although it may be an exciting ride, we may become so caught up in the 

experience, particularly within 'industrializedm countries where the ride is - 
generally speaking - much more fun, that we may not have time to become 



fully cognizant of these changes or critically analyze the potential effects of 

not only our present speed but also our direction. 

Many, perhaps most, of these changes have been driven by 

technological advancements and have had variably positive or deleterious 

effects on the Earth andlor its inhabitants. It should be noted that in many 

cases, evaluation of technological outcomes is in the eye of the beholder; for 

example, foresters see primarily the positive results of clear cut logging while 

environmentalists see primarily h e  disastrous consequences of 

deforestation. Taking into consideration the potential repercussions of 

technology unbridled, the ability to make informed decisions and critically 

analyze potential effects is of paramount importance to our future existence. 

This is particularly important at this time since blind optimism of the '60s has 

become overshadowed by a variety of potential global disasters. 

Education Milieu 
-- - 

Our education system is, of course, deeply entwined within the various 

changes taking place on our planet, and as a result, it is undergoing its own 

sort of overhaul in an attempt to keep abreast of and participate in the most 

recent scientific developments, in particular the role of computer technology. 

As cfassroorn teachers, we are faced not only with quickly adapting to 

changing-roles initiatives, variations to existing cuniculums, new directives, 

site based management, school reform, accountability, the "back to basics* 

movement (if this can be considered a movement), charter schools, Christian 



fundamentalist schooling, etc., we must find the time and energy to consider 

these new trends from a philosophical point of view. This should be an 

integral aspect of teaching, but due to time and energy constraints it is almost 

becoming a luxury. Because it is virtually impossible to deal thoroughly with 

all of these issues, the tendency may be to accept all of these new directives 

unquestioningly. 

When daily dilemmas in education are combined with the myriad 

issues we now face on the planet (atmospheric changes, depletion of non 

renewable resources, desertification, extinction of species, waste 

management, poverty, unemployment, food shortages, accelerated 

population growth, etc.), it becomes even more overwhelming. Maintaining 

the status quo, trusting the 'system", which includes believing that 'the 

experts" are the only ones with the power and intelligence to figure it out, and 

not asking questions of a philosophical nature can become a very appealing 

alternative, 

A BRIEF HISTORY OF TIME 

With the foregoing as backdrop, some wry serious questions must be 

articulated concerning the role of the education system and, more 

specifically, the responsibilities of classroom teachers in preparing our 

children to survive in our complicated, rapidly changing world. Powerful 

forces have been driving powerfuI changes, much of which centres around 



technological advances. Are we unconsciouss(y being swept into a virtual 

world and thereby supporting rampant globalization? When questions arise 

within us, do we have any power or influence at an individual level to 

question those corporations, political institutions, or bureaucratic 

organizations that seem to have the greatest control and the most to profit? 

Is it our responsibility to be advocates for others whom we see being hurt by 

sweeping policies that are obviously not for the good of all? And how did we 

get here in the first place? 

How Did We Get Here? 

In the Beainnina ... 
Since the very beginning of formalized schooling (the origins of which 

can be traced back to 3,000 B.C. when the first systems of written 

communication were developed by the Sumerians and the Egyptians), 

questions have been raised about the purpose of education. Early methods 

were not unlike our present day, involving instruction that would assist in 

creating productive citizens skilled in reading, writing, and arithmetic, as well 

as allowing for the opportunity to team for personal enjoyment and 

gratification. Education remained primarily within the domain of the more 

privileged in society. 

As time progressed, the world experienced tremendous growth in 

technological innovations and schooling became more focused on 



knowledge, particularly within the realm of science. Widespread public 

education developed during the Industrial Revolution out of the need for an 

educated workforce. An educated worMorce was part of the infrastructure 

provided at public expense to foster the growth and implementation of 

technology. Along with the development of instrumental knowledge was 

'...a liberal and critical dimension that resists subordination to the market and aspires 
to other - intellectual, imaginative and aesthetic -- truth and values.' (Robins and 
Webster in Gutstein, 1999; p. 21 0). 

The latter form of knowledge was of secondary importance and tolerated as 

long as industry did not have to pay (ibid). 

While scientific thought brought many positive changes to the world, in 

a roundabout way, it also contributed to our current anthropocentric, 

mechanistic, fragmented view of the world, which still pervades the thinking of 

many people today. 

Generally speaking, a sort of change in educational thought occurred 

around the turn of the 20th century. The emphasis shifted away from the 

institution to the child, and the development of the Yrvhole child" began to 

enter educational vernacular. The intention was to baOance the acquisition of 

skills with personal fulfillment. Value was placed on inner creativity and there 

was recognition that learning, to some degree, comes from within. This 

approach has come under attack in recent years, based largely on 

misconceptions. 



... And in the Present 

Current debates about the Who, what, why, and hoM of education 

continue with as much fervour as ever in the past, and even though many 

researchers have attempted to articulate the "right' approach, we still appear 

to be some distance from reaching consensus. 

Cummins and Sayers (1995), in a comprehensive study of Global 

Learning Networks, also address the topic of school reform, and provide a 

succinct summary and explanation of the reform debate. Theirs is a 

balanced view based on the necessity of certain revisions within the realm of 

education in order that we fully recognize our global interconnectedness, 

interdependence, and responsibility towards one another and the Earth. 

Although it is true that the debate is far from resolved, everyone must 

surely hold one thought in common about the purpose of schooling. As 

summarized by Cummins and Sayers, 

"Public schools serve the societies that fund them, and they aim to graduate students 
with the skills. knowledge, and values necessary to contribute to their societies." (p. 
82)- 

Their explanation for the general lack of consensus about how to arrive at 

that common goal is h a t  we are in the midst of complex and massive 

changes -- on a personal, societal, and global level - and we cannot predict 

with any certainty what exactly will be required from this generation of 

youngsters -- or of those to come. Cummins and Sayers explore these 

"behind-theeducation-scenen changes on three Ievels: cultural, economic. 

and existential, 



CuCturaC Diversity 

Within the area of cultural diversity, Cummins and Sayers present the 

thought that one of the great difficulties we face has to do with conflicting 

views about whose account of history represents the truth, i.e., whose world 

view represents reality. Until quite recently, it was generally accepted in 

North American schools that the Western world represented truth, and all 

others were sublimated. Minority groups, demanding that their voices be 

heard, have brought this attitude of dominance and subjugation into question, 

creating dissonance and defensiveness within major power brokers. One of 

the results of this, according to Curnmins and Sayers, has been a backlash of 

rhetoric implying that proponents of multiculturalism are "... a serious threat to 

social cohesion and national unity." (p. 82). 

EconomiclPolitical Climate 

The second new reality centres around economics. As outlined by the 

Commission on Global Governance (1995), the global marketplace carries 

with it a notion of competition. This further trickles down into the education 

system and its alleged failure to adequately prepare young people for entry 

into the workforce. The welcoming of agencies such as the Conference 

Board of Canada into educational discourse attests to our growing 

preoccupation with promoting skills development as a major purpose of 

hnrentiethltwenty-first century schooling. [n a 1 992 publication, the 

Conference Board outlined goals for elementary and secondary education as 



they addressed the issue of 'employability skills." A key aspect of this 

publication is their belief that we should: 

*.'...engage business and education in partnerships that foster learning excellence and 
thus ensure that Canada is competitive and successful in the global economy.' 
(P- 3). 

This underscores our collective belief in capitalism, competition, and 

individualism. Many people - politicians, business people, and - perhaps 

most notably parents (our "partners in education*) - have "bought into" this 

global economic reality, if indeed it is the reality. This has, in turn, placed a 

great deal of pressure on the education system to respond with cuniculums 

that satisfy the cries for more emphasis on skills required for the workplace. 

Existential Realities 

in discussing existentiaL realities, Cummins and Sayers explain that 

they are referring to our precarious relationship to both our physical and 

social environment. They underscore the impact (and fallacy) of former U.S. 

President George Bush's 'new world order." Even with nuclear disarmament 

and the crumbling of the Berlin Wall, global peace and security for all seems 

anything but close at hand. 

'Persistent economic malaise, unemployment, and inner city misery in Western 
industrialized countries ... mock the declaration of a new worid order." (p. 83). 

At a time that we need to be addressing these pressing issues more than 

ever, they state that the cuniculum in most schools has been so sanitized 

that opportunities for such discussions rarely arise. They reveal that the 

reason such topics are omitted from standard curriculum derives from a 



desire to protect the innocence of children, which plays pe~ectly into the 

hands of business and politics. 

*Issues such as racism. environmental pollution, genetic engineering, and the causes 
of poverty are regarded as too sensitive for fragile and impressionable young 
minds ... such issues invariably implicate power relations in the domestic and 
international arenas." (p, 1 15)- 

To gain some understanding of how these attitudes persist in education. it is 

necessary to explore the instructional and social assumptions that underlie 

different orientations to pedagogy. Information for this is drawn primarily from 

the work of Cummins and Sayers. 

PREVAILING PEDAGOGIES 

Cummins and Sayers provide a brief yet succinct explication of three 

prevailing streams of pedagogical thought that influence curriculum 

development: traditional, progressive, and transformative. What is different 

in their analysis is their inclusion of transformative pedagogy. - 

Traditional Pedaaoav 

They explain that proponents of traditional pedagogy are in favour of a 

return, essentially, to the "three R's" or 'back to basics" (i-e., a re-emphasis 

on rote memorization embodying phonics skills, spelling skills, and math skills 

in an isolated sense). This was borne largely out of a reaction to a perceived 

decrease in academic standards, based at least to some extent on 

misleading or confIiding information regarding test scores and reports from 



businesses (see Barlow and Robertson, 1995) and a desire on the part of 

many parents to know the performance level of their children, based on 

competition in society. They mention the work of writers such as E. D. Hirsch 

(1987), who claim that not only does our society desire a traditional approach 

to schooling, but so do our children. 

In response to this mode of thought, Cummins and Sayers cite 

opposing research (e-g., Sirtonik, 1983; Brophy, 1992) that criticizes this 

approach because of stifiing not only creativity but intellectual reasoning. 

Traditional pedagogy is based on measurable outcomes of skills - in other 

words, success is measured through standardized testing. This often leaves 

little room for demonstrating true understanding of subject matter or for 

critical thinking. 

Furthermore and implicit in traditional schooling, according to 

Cummins and Sayers, is a cultural transmission that omits or marginalizes all 

but the dominant culture - in other words, it promotes xenophobia, which in 

turn promotes racial intolerance and bigotry. In their discussion of the work 

of Moffett (1 989), they include a poignant quote to illustrate the limitations 

involved in following such restrictive methods in education: 

"...transmitting any heritage entails selecting some ideas, frameworks, and values 
and exciuding others. Ekcfusion is built into the very idea of education as cultural 
transmissio n...[which in turn1 ...p ractically defines ethnocentricity -- the failure to 
identi@ outside a certain reference gmup ...* (p. 348) 

In this way, traditional approaches control the knowledge, skills and 

attitudes, thus "...maintaining identity across generations - ensuring that the 

next generation thinks like ours." (p. 147). In other words, a main aim of 



traditional pedagogy is indoctrination. This presents a very narrow frame of 

reference and one in which society supports the status quo. 

In addition to maintaining the status quo, there is a deeply embedded 

attitude within traditional pedagogy that places human beings above all else 

on the Earth. This anthropocentrism comes at a time when recognition of our 

interconnectedness with all species is becoming so vital to our continued 

existence on this planet. 

Progressive Pedaaoqv 

The second approach discussed by Cummins and Sayers is 

progressive pedagogy, which involves whole Language, process writing, small 

group cooperative learning, experiential leaming, etc., in other words, what 

we see occurring in most public school classrooms in Alberta at the moment. 

This form of teaching and leaming had its beginnings in the early part 

of this century with John Dewey. Dewey believed that in order for learning to 

be meaningful to children, it needed to be  experientially-based. Around the 

same time, the Russian psychologist Lev Vygotsky was formulating his 

theories about leaming. He not only believed that direct experience was vital 

to leaming, but that knowledge is created by interpretations of the world 

based upon past experiences and interactions in the world (Vygotsky, 1978). 

In other words, knowledge is constructed. The common term for this - and 

one which is heard frequently in education -- is "constnrdivism". 



Where traditional pedagogy involves the transmission of information 

(which is, in a sense, exclusive and topdown, from the 'expert!' to the 

neophyte), progressive pedagogy involves the creation of knowledge (which 

is inclusive: leaming is based on one's own direct experience and 

involvement with the worid). 

Within the Calgary Board of Education (which is legally required to 

work within the framework established by Alberta Education), our practise is 

informed by progressive pedagogy but it borrows from traditional pedagogy: 

i.e., our emphasis is prirnariiy on constructivist principles with a recognition of 

the importance of the development of certain essential skills. Teachers are 

present to guide children through activities as they progress at their own rate 

through the leaming continuum. The Calgary Board of Education's Quality 

Learning Document states that: 

"Teaching practices designed to engage learners and foster independent thinking will 
prepare students for an increasingly competitive and complex world that requires 
different kinds of  competencies and attitudes." (p. 5, Appencfii IV) 

In an academic sense, this is a practical, balanced approach that 

values each student as a learner and an individual. However, as Cummins 

and Sayers point out, the multicultural component of progressive pedagogy is 

limited to celebrating and acknowledging diversity. In their words, 1 is 

"-..allied with multicultural education, [butj the focus,.,is limited to celebrating 
diversity - [which1 does little to challenge inequities of power and status 
distn'bution..," @,I 53). 

Progressive pedagogy recognizes that global change is so rapid that 

as individuals we are faced with problems h a t  have not occurred before, and 

Vlat we must develop the knowledge, skills, and attitudes necessary to deaI 



with our changing world. However, this is carried through in a limited sense. 

We acknowledge that knowledge has a shelf life, but our goal is lifelong 

learning. What progressive pedagogy excludes is posing the bigger 

questions, the questions that ask whether these changes are for our 

collective good. In other words, we are seeking to develop lifelong [earning, 

not necessarily lifefong questioning. 

Transformative Pedagoay 

Transformative pedagogy requires learners to use critical inquiry and 

to develop skills to analyze social issues at a deep level. Its aims are 

democratic participation and social action. It is this kind of pedagogy that is 

essential in effectively using Global Learning Networks. 

A transformative approach embraces many elements of progressive 

pedagogy (constructivist principles, higher order thinking, collaborative 

problem solving, effective communication, etc.) but it takes these objectives 

one step further. Cummins and Sayers explain that transformative pedagogy 

provides: 

'...an explicit focus on sociat realities that relate to students' experience.,,fourtded on 
principles of  democracy and social justice...orierrted to-..giving [studenw the 
academic and critical literacy tools they will need for full participation," (p. 154 -1 55). 

Within progressive pedagogy, there are windows of opportunity to 

achieve these goals, should teachers choose to interpret current thrusts in 

education in this manner, but they possess the awareness in the first place. 

What is different in transformative pedagogy is the explicl preparation for 



responsible citizenship through social justice, inquiry, and the examination of 

existing power structures and their impact (positive and negative) on all 

members of the global society. It also opens up critical inquiry into the role of 

technology, in particular information technology. 

Prior to addressing the role that technology (specifically computer 

technology) and transformative pedagogy may play within global education, it 

may be helpful to explore some very basic questions surrounding global 

education -what it is and why it is important. 

GLOBAL EDUCATION: SEEKING A PRELIMINARY DEFINITION 

In seeking to provide answers to what comprises global education, we 

find many commonalities with transformative pedagogy. For example, 

Choldin (1993) tells us that global education: 

'...provides an awareness and critical understanding of global issu es...D ncludingl 
protection of human rights, maintenance of  peace and security, and preservation of 
the environment," (p. 28). 

Implicit within this is an underlying belief that we are globally 

interconnected and interdependent Through fostering this kind of thinking. 

students are provided with the opportunity to take ownership for conditions 

beyond their immediate surroundings and become empowered to enact the 

kinds of changes that will move us towards a more peacefiul, safe existence. 

Smith (1992) provides some very clear guidelines concerning the 

"what" of g [o baI education. She describes learning situations designed to be 



',..less concerned with the accumulation of vast amounts of information-..[with 
student4 examining the different interpretations of reality, deteding bias and 
recognizing complexity." @. 36). 

She is quick to point out pitfalls such as a "tourist" approach, which 

tends to be oversimplified and superficial, which in turn tends to further 

perpetuate biases and misunderstandings. 

The tourist approach may be precisely what Cummins and Sayers 

were referring to within their description of progressive pedagogy - i-e., that 

we highlight certain areas (e.g., multiculturalism), but generally accept the 

status quo. Smith includes a description of content that is both global, 

representing many points of view and as many voices as possible, and 

connected, emphasizing interrelationships and reciprocal relationships. She 

describes lesson plans that would promote an awareness and knowledge of 

global issues (such as human rights, peace, environmental concerns, etc.), 

as well as an opportunity to critically analyze issues such as domination and 

exploitation. At the same time, these lessons would allow a dialogue to 

develop in the classmom that would raise questions and empower students to 

participate actively in the discovery of solutions. 

In addition to making clear its goals and objectives, a description of 

global education also serves to distinguish it from multicultural education. 

The work of Zachariah (1992), in his explication of development education 

and multicultural education, also serves to shed light on the differences and 

similarities between global education and multiculturaI education. In addition 



to this, his work presents options and suggestions for merging the two to 

maximize the benefits of both perspectives. 

He explains that a major point of divergence between development 

education and multicultural education involves the process by which each 

may be presented. White multicultural education focuses on acceptance of 

others and their respective cultures, development (and global) education 

encompasses the development of a deeper understanding of the intricacies 

involved in transforming the traditional structures that constrain certain 

classes or groups of people. This does not necessarily exclude 

"development" issues (such as more equitable distribution of property, power, 

and money) that are relevant to indigenous groups within our own country, 

but overall, global education focuses on comprehending power structures 

and inequities that occur beyond and across international boundaries. As 

Zachariah furthermore points out, we must exercise caution in our 

presentation of "fact": our sources may have hidden biases or distortions that 

misrepresent reality, which could result in deepening the misunderstanding 

and further alienating those who are "different." 

In addition to this, we must be very careful not to inadvertently employ 

an insensitive, patriarchal approach to 'helping" others. This kind of thinking 

is more hurtful than helpful. One example of this is the application of  

Western terminology to other countries. This is illustrated by an article in 

The New internationalist (June, 1 992), wherein the author unthinkingly 

remarked that a group of local people repitans) living in Mexico City were 



"...tembly poor." (p.7). The response to this from a Tepitano spokesperson 

was a mixture of offense and anger, and brings to light the meaning of 

poverty, and whose "reality" of poverty is the appropriate one. In this case, 

the label derives from an industrialized country's definition, based solely on 

economic wealth. To the Tepitano man, poverty had nothing to do with 

monetary wealth. 

How global education, transformative pedagogy, and computer 

technology fit together becomes clearer when one places our education 

system within the context of the enfire globe. 

A FINAL COMMENTARY: HOW 'WE" FIT 'WITH "THEM" 

To ease our collective consciences, we can find some comfort, real or 

imagined, in the attempts of the scientific community to seek solutions or 

alternatives to some of our global problems. These, in turn, have spurred the 

appearance of a variety of policies, initiatives, and organizations that 

superficially appear to have placed us well on our way to sustainable growth 

on the Earth (notwithstanding that today's scientific developments may 

constitute tomorrow's tragedies). 

Alongside these formal initiatives, we have seen the rise andlor 

acceptance of numerous grass roots movements all over the world, to which 

we are increasingly lending greater credibility as we recognize the simple 

wisdom inherent within such common sense practises as conservation, 



preservation, and cooperation. These actions, either in concert with, or in 

oppostion to science, have made us furthermore aware of the enormity and 

importance of a more inclusive dialogue on sustainability. Thus, as we 

probe more deeply into these global issues, it becomes quite clear that 

resolution of these problems involves not only specifically the scientific 

community (from which we desperately hope - but cannot help wonder if- 

our political leaders and policy makers receive input), but our entire world 

community in general. 

The positive impact of grass roots movements provide very real 

evidence of the potential capacity of "ordinary" people to effect positive 

change. Interestingly, much of what we are [earning - or perhaps relearning 

- stems directly from those communities we have erroneously labeled 

"primitive," "backwards," or "developing." The knowledge possessed by 

indigenous peoples is a knowledge that represents thousands of years of 

wisdom, and, as we are discovering, must not be ignored. This diaIogue 

must continue to progress amongst scientists and lay people, industrialized 

nations and poor countries, dominant andlor governing elites and minorities. 

In order to provide the best possible opporfunity to alleviate the tremendous 

stresses we have placed on the Earth, the integration of all fields of study will 

become necessary. 

It has become abundantly dear that we must regard the world as a 

unified whole comprised of interconnected, interdependent parts. "Ouf 

issues in North America are "their issues in Asia. Acid rain from Europe has 



appeared in the food chain in the Arctic. Decimation of the rain forests has 

contributed to the atmospheric changes which extend across the globe. We 

have disrupted a delicate, complex ecosystem that can no longer withstand 

our destructive bent 

Whether we want to believe it or not, we are collectively involved in the 

changing world one way or another, either by being active participants (which 

includes a range of activity from direct involvement in the development of new 

technologies, policies, or directives to silent consent through consumerism 

and acceptance), or by being passive onlookers (who may have some 

objections but feel too powerless or apathetic to have their voices heard). 

Stated another way: "if we're not part of the solution, we're part of the 

problem". Of course, if we happen to be amongst those who fall into the 

latter category, we can console ourselves with the knowledge that there are 

other advocates for the less privileged, others who have more power, money, 

time, etc. to direct towards the variety of causes that span the globe. Even 

those who live in very privileged circumstances, either as individuals or as a 

larger society, cannot be expected to solve all the world's problems, because, 

after all, there are others (i.e., experts) who are much better qualified to 

analyze, interpret, and act upon these probtems. It is not that we may be 

unwilling to inject whatever time, effort, and resources we can into the 

preservation of  the planet, but rather that we become paralyzed by the 

incomprehensibility of these vast global issues. 



The task that the education system faces is indeed significant it is 

incumbent upon us as teachers to assume a leadership role in promoting an 

atmosphere within our classrooms that will be conducive to development not 

only of the knowledge necessary for survival in the twenty first century, but 

the skills necessary for working cooperatively together (planet-wide) to solve 

these complicated problems and heighten our awareness of our true place in 

nature. 

ADAPTING TO CHANGE: ALBERTA'S RESPONSE 

"..,events in Alberta are ...p art and parcel of a host of wocld-wide economic, politicai, 
technological, and other changes generally calLed globalization.,.[thisj assumes that 
competitive advantage in the global economy goes to the country with the best- 
educated workforce." (Harrison and Kachur, 1999, p. xvi-xvii). 

The Alberta government, in 1995, stated that the purpose of public 

education is to "...develop critical thinkers who are self reliant, responsible, 

contributing members of society." In response to what Denis Herard (1996), 

MIA Calgary-Egmont stated as the wishes of Albertans, our provincial 

government, in conjunction with Alberta Education, have planned on making 

Alberta a national leader in technology integration in Canada. This is echoed 

in the words of the former Education Minister Halvar Jonson (March, 1996) 

when announcing that five million dollars woufd be aIIocated in 1996 to give 

every school in Alberta access to network services with an additional forty 

million dollars to be implemented for technology over the next three years. 

To quote his words, 



"Technology has the potentla1 to improve student learning, improve access to 
learning resources and improve teaching in our schools, The funding will mean more 
and better computers for students and access to network sewices for every schooL in 
this province," (1996, p. 2)- 

It is completeiy evident, then, that technology, specifically computer 

technology, in education has become a central focus and theme in this 

province. Embedded within this is a progressive pedagogy with some 

emphasis on skills development that will enable a perpetuation of the status 

quo: we are living in an individualistic, competitive, capitalist-based society. 

Alberta Education: Information and Communication Technoloav 

Our education system is undergoing its own sort of overhaul in an 

attempt to keep abreast of and participate in the most recent scientific 

developments, in particular the role of computer technology. Alberta 

Education's (I 995) mandate is: 

'Education is responsible for ensuring that al[ students have the opportunity to 
acquire the knowledge, skills, and attitudes needed to be self reliant, responsible, 
caring, and contributing members of society.* 

The response of Alberta Education has been to mandate the 

development of computer skills into €he existing Program of Studies. The 

"Information and Communication Technologf document has undergone a 

number of changes over the past several years and it is now available in its 

final format on the Internet The most recent hard copy that was available in 

our high-tech school was dated 1997. It is in this copy that we find the 

background, underlying principles, and framework overview. (These are not 

available on the lntemet site.) What folIows is a summary of the background 



to the current "Information and Communication Technology" component in 

Alberta cuniculums (see Appendix [I!). 

Backaround 

According to Alberta Education, the primary goal in the inclusion of 

computer technology in schools is based on: 

'...the knowledge, skills, and attitudes that wilt serve [students] well for entry-level 
work, for further study and for lifelong learning, and that will help them become 
inquisitive, reflective, discerning and caring persons," (p. 3 ) .  

To develop the specific technology learning outcomes that would be 

necessary to achieve the abovementioned, Alberta Education consulted 

numerous parents, teachers, community members, and employers while also 

conducting a review of technology curriculums from around the world. 

Through this process, a plan was developed that addresses not only current 

programs of study, but also anticipates what students will need in order to 

adapt to changing technologies and the changing world (p. 2). 

Underlying Principles 

Alberta Education refers to the underlying principles of this document 

as being specific to information, communication, and multimedia 

technologies. These are based on skills development (with a progression 

from the simple to the more complex), and are to be embedded within existing 

programs (language arts, mathematics, science, social studies, and career 

and technofogy studies)+ 



Framework Overview 

TechnoIogy learning outcomes are organized into three main 

categories. "Foundational Operations, Knowledge, and Concepts" have to do 

with understanding technology, ergonomics, skills, and the moraVethicai use 

of technology. The second category, "Processes for Productivitf focuses 

essentially on skills (e.g., keyboarding, data organization, multimedia 

composition, etc.). The third section, "Communicating, Inquiring, Decision 

Making, and Problem Solving" involves such aspects as information retrieval, 

critical assessment of information, and problem solving. 

As such, the technology learning outcomes fit very snugly within 

progressive pedagogy. 

Calaaw Board of Education: Qualitv Leamina Document 

In consultation with parents, students, school staff, and the community, 

the Calgary Board of Education developed the following Statement of 

Purpose over the 1995-1 996 school year: 

"The Board acts as an advocate for every student to have an equal opportunity to 
become a competent, productive and setf directed citizen. The Board acts as an 
advocate for every school to have the best resources to assist att its students to be 
the best they can be." @. 3, Quality Learning Document, 1999)- 

The Quality Learning Document provides the basis for what is to occur 

in Calgary classrooms. It is organized into five broad areas or 

understandings with related conditions (to be created by teachers) and 

indicators (examples of behaviours to be exhibi€ed by students) that lead to 



specific learner outcomes (see Appendix IV). Briefly, these five 

understandings state that: 

Learning requires purposeful involvement (i-e., students are 
engaged in learning) 
Knowledge is constructed within a climate of inquiry (including 
metacognition and building connections) 
Clear expectations and relevant feedback are needed (standards of 
achievement are clearly articulated) 
Interpersonal relationships are crucial to the learning process (in a 
spirit of empathizing with others) 
Diversity is valued within a responsive environment (respecting 
others' rights, sharing beliefs) 

Specific achievement outcomes in curricular areas are mandated by 

Alberta Education. The Calgary Board of Education has incorporated and 

expanded this mandate to include "Significant Learning Outcomesn, which are 

designed to assist in the development of: 

Responsible citizens (includes valuing their own culture and the 
culture of others) 
Selfdirected learners (sew confident, life long learners) 
Effective communicators (along with demonstrating competence in 
numeracy and in scientific, computer, visual, and media literacy) 
Collaborative team players (aware of, appreciate, and accept 
cultural and personal differences) 
CriticallCreative thinkers (access, analyze, and synthesize 
information) 

We see that this constitutes a climate for progressive education. 

There could be opportunities for transformative pedagogy, but these are not 

brought to the forefront, nor are they made explicit- 

The purpose of this chapter has been to set the stage for teaching and 

[earning in Alberta schools based on a multidimensional penpective of our 

changing world- The introduction of computers into elementary classrooms 



appears driven by a technologicaf imperative, similar to their adoption into 

society at large. Application of new technology is a given. Critical analysis 

often appears as an afterthought The following chapter will provide a broad 

survey of research into computer technology and its potential as a helpful or 

harmful tool. 



CHAPTER TWO 

COMPUTERS: BENEFITS. USES. MISUSES, AND M lSGIWNGS 

This chapter is divided into two broad sections: the positive aspects of 

computer use in the classroom will be discussed first followed by some of the 

negative aspects. Since these issues involve the use of computers in 

general with respect to classrooms, they form a backdrop that encloses 

Global Learning Networks. 

COMPUTER USE: BENEFITS AND USES 

This section is divided into three key areas that generally incase 

research surrounding computer use. These include: Motivation, Cognition, 

and Software. The latter topic is further subdivided into two basic types of 

software: skills-oriented programs and interactive programs. Comments 

involving the Internet are included in this latter area. It is difficult at times to 

separate these topics because they are interrelated and overlapping; 

however, for ease of readability they have been loosely placed info these 

categories based on the primary focus of the original study. 



Motivation and Cooperation 

A crucial aspect of learning is motivation. Committed teachers and 

educators are ever vigilant to discover new ways to capture and heighten 

curiosity in any given subject area. The claim is often heard that computers 

offer an ideal medium: not only will students learn the required wrn'culum, 

they will be excited about using this medium. Students are furthermore 

offered the opportunity to work collaboratively, which can enhance their 

eagerness to undertake new projects. 

Computers in and of themselves cannot be the sole factor that 

influences motivation and learning - at least not for any prolonged time. 

High quality sofhware is a vital link, of course, in combatting the novelty effect 

As is the case with every topic connected to computer technology, research 

to support the motivational powers of computers is immense. 

Computers have been found to enhance mativation on several 

different levels. Hay (1997) states that the use of 

*...computers as a motivational tool for students is obvious. If the students can use 
the computer, the activity immediately becomes less tedious and more interestingm 
(P- 68)- 

This statement seems to particularly hold true when computers are 

used in a collaborative setting. Perfmutter, Behrend, Kuo, and Muller (1 989) 

report that children were influenced by peer interactions on both motivation 

and [earning. When working in a cooperative situation, retention and 

increased focus were noted. This latter effect (ie., on task behaviour) was 

also noted in the research of Shade. Nida, Lipinski, and Watson (1986). 



Capper (1 988), Dwyer, Ringstaff, and Sandholtz (1993), Clark (?992), and 

Stein (T987). Nastasi and Clements (1993) believe that the cooperative 

element in the use of LOGO positively impacts motivation. 

Computer based instruction is believed to allow children to become 

directly involved in their learning without the embarrassment that sometimes 

accompanies making mistakes (Apostolides, 1987). Children also receive 

immediate feedback and gain control over their own learning. The interactive 

nature and visual appeal are cited as highly motivating to students. Yang 

(1 991 -1 992) found that highly interactive simulation software enhances 

intrinsic motivation. 

Sivin-Kachala and Bialo (1995) report that technology is a catalyst for 

improved student achievement, self-esteem, and teacher and student 

interactions in a learning environment that is open, flexible, and student- 

centered. Peck and Hughes (1 997). observing computer projects involving 

grade one reading and language arts, found that students contributed to 

group inquiry and became directly engaged in assigned activities. A study by 

Bergin, Ford, and Hess (1993) found that kindergarten children worked best 

when they had set a common goal, leading them to conclude that the social 

and motivational effects of using computers are very positive. Because he  

somare used in the study was primarily ski[[ oriented, they suggest that 

these findings may not generalize to other applications. 

Ryser. Beeler, and McKenrie (f995) expIored eight grader's self 

concept and motivation within a computer based constnrdivist environment 



(i-e., one that would enhance the development of learning from the "inside 

out," allowing children to actively construct their own meaning as opposed to 

being passive recipients of knowledge). After comparing Wo groups, one of 

which was involved in a computer based learning situation, the other of which 

was not, they found that students involved in the computer learning group 

had higher self regard. They conclude that constructivist leaming situations 

using technology improves students' motivation. 

Computer-based technology has been found to foster cooperation 

amongst heterogeneous ability groups in elementary and junior high school 

students (Maclnnes and KissoonSingh, 1996). Tiemey at al. (1992) found 

that students become independent and collaborative problem solvers, 

communicators, record keepers, and learners when using computer 

technology. Repman (1993) found a positive correlation between 

collaborative computer based learning and academic outcomes. 

A more complete summary of research in this area can be found 

through Interactive Educational Systems Design. An analysis of one hundred 

and seventy-six studies Led to the conclusion that computer technology 

improves motivation, achievement, and attitudes towards learning (I 996, in 

Calgary Board of Education Draft Technology Plan). 

Coanition 

Wm the recognition that teaming involves a great deal more than rote 

memorization and drill for skills, much attention has become focused on 



classroom learning activities that permit, promote, and provide experiences 

that flow with constructivist principles. 

In reviewing elementary schools, Means and Olson (1 995) discovered 

that in ciassrooms where technology was supporting constructivist goals, 

both students and teachers were highly motivated and more likely to engage 

in deeper thinking about their activities. 

Mitchel Resnick, in his extensive research at the Massachusetts 

Institute of Technology (MlT), has long held the belief that advanced skills 

(such as reasoning, analysis, and synthesis) are not acquired through the 

transmission of fact but through the learner's interaction with the material, 

and that computers are an integral tool in the integration of curriculum 

content in schools. Rushkoff (1 996) believes that traditional teaching 

methods are based on linear, structured, cause-effect formats. He points out 

that young people today have pushed through the boundaries of old value 

systems (representing order) and are accustomed to much more divergent 

thinking as is available on the Internet or from hypermedia. 

Healy (1 998), in her discussion of child development, talks of the value 

of computer technology in providing "...cognitive ramps from the concrete to 

the abstract.." (p. 273) provided that children are at an appropriate level of 

maturity and that the technology is well designed. Papert (1980) believes 

that computers can speed the process of cognitive development, permitting 

€he transition from concrete to abstract thinking at an earbier age. He 



furthermore Winks that computer simulations allow children to work with much 

more sophisticated concepts than otherwise. 

LOGO, a programming language for teaching children about 

computers that had its beginning with researchers at MlT (in particular 

Seymour Papert) in the early 1960s, lays claim to being an avenue for 

explorative learning. Forester (1987) explains the logic behind LOGO. 

Children learn to manipulate a *turtleD (a drawing device), giving them a 

sense of power over the machine, while at the same time developing 

intellectual structures that are based on mathematical concepts. In this way, 

computers can change the way that children learn in general. 

Walsh (1994), in his extensive literature review of LOGO's 

contributions to learning, cites numerous studies (supported furthenore by 

his own teacher-researcher findings) that assert its effectiveness in problem 

solving and higher order thinking across a variety of subject areas, including 

mathematics, geometry, science, language learning, and computer 

programming. Transfer of learning and positive interactions with peen are 

also reportedly positive effects of LOGO. Several challenges, particularly 

within the area of problem solving skills are chronicled in this particular 

review, but in consideration of all the evidence, he is convinced that the 

reported benefits of LOGO far outweigh the objections. He does recognize 

the importance of further research, and of the need for competent guidance 

on the part of teachers. 



Nastasi and Clements (1993) report that LOGO affects higher order 

thinking due to the motivational and social processes inherent within 

collaborative computer learning. Clements and Meredith (1 993) review 

LOGO research, finding that it is an effective tool for thinking and learning. 

Fletcher-Flinn and Suddendorf (1996) tested Papert's theory that 

computers could change the way children think. They examined the 

relationship between computer use and the development of rnetacognitive 

abilities in preschool children and concluded that, due to specific tasks, 

computers hasten the development of representational ability, which in turn 

creates maturity in social encounters. They presented questions to children 

such as, "Do you know what the weather will be like tomorrow? When will 

you know? Have you known for a long time, or did you just learn it today? 

They discovered that children who had computers at home had higher ability 

to dissociate past from present knowledge, provide information about the 

future (e.g., they could say what the weather would be like the next day), and 

to hold a theory of mind. 

Others have explored the place of computers within the domain of 

cognitive theory. Knight and Knight (1 995), in their examination of computers 

in the primary classroom, acknowledge that children need to develop skills to 

enable development of critical analysis, problem solving, and reflection. 

Their belief is that computers can have a valuable role in teaching children to 

think The use of computers as means to develop critical thinking skills is 

reflected also in the work of Farah (.1996), who underscores the necessity of 



applying these skills to evaluate the quality and integrity of the vast amount of 

information that we are currentIy presented with on a daily basis. Database 

instruction has been found to promote criticaI thinking (Ehman, 1992), higher 

order thinking (Ennis, 1993), and improved performance in problem solving 

(White, 1 987; Casey, 1997, and Norton and Resta, 1986). 

McNeil and Nelson (1 991 ) summarized sixty-three studies 

investigating the cognitive achievement effects of interactive multimedia 

instruction. All of these studies found significant, positive [earning effects. 

The role of the teacher was of particular importance to these successes, and 

it was noted that teacher training was crucial. 

An exploration of studies researching the effects of computer 

programming on cognitive outcomes revealed that students who had been 

taught programming scored higher on cognitive tests than students who had 

not. Students using word processing were also found to demonstrate higher 

levels of achievement than equivalent students writing without word 

processing (Sivin-Kachaia and Bialo, 1995). Owsten and Wideman (I 997) 

concluded from their research that students using word processors produced 

writing of a higher quality and quantity than students who did not have high 

access to computers. This was also found by Nichols (1996), who initiated a 

corn parat ive study of creative writing in elementary school. 

A belief is emerging that computers have the potential to cater to a 

variety of Ieaming styles because of their versatility in offering a variety of 

media from which to learn and express themseIves, along wiVt providing the 



flexibility to give children choices other than pen and pencil if they have 

difficulty with motor coordination at an early age (Coghill and Wideman, 

1996). Analytic leamers may experience higher success from open ended 

software, whereas non analytic leamers may benefit more from tutorial, drill, 

and practice software (Post, 1987; Macgregor, Shapiro, and Niemiac, 1988). 

Lee and Lehman (1993) found that passive leamers improved significantly 

through the use of instructional feedback cueing from computer programs. 

Chisholm (1995), in a study to determine equity and diversity amongst 

computer users, found that computer activities tapped into a variety of 

learning styles. For example, auditory leamers could use sound effects as 

well as speak, record, and play back their information; kinesthetic learners, in 

the freedom permitted by technology, could move between computers, 

manipulate the mouse, or touch the monitor; visual leamers had exposure to 

both pictures and text; and students could have the choice of working alone 

or in small groups. 

Based on early childhood principles that leaming occurs most 

meaningfully when children have direct contact with their environment, 

Resnick (1998) and his associates at MIT present a '90s high-tech version of 

working with manipulatives. Computational capabilities can be imbedded into 

toys such as blocks, beads, and balls. These new "digital manipulatives" 

(i-e., robotics) can be designed by children, purportedly enabling them to 

learn concepts that previously were considered too advanced for them. He 

terms this blend of constructivism and construction "constructionism", 



In broad terms, the preceding constitutes a general discussion of the 

alleged role of computers in cognitive development The role of software is 

intricately tied into any discussion of computers, but immediately following is 

a review of some of the research that specifically addresses the benefits of 

skills-oriented software. This is then followed by an overview of the alleged 

benefits of interactive technologies. 

Skills Development 

Computer programs have long been used for purposes of remedial 

work and skills practice, with everything from reports of glowing successes to 

abysmal failures. The current trend undoubtedly involves the design of 

software that promotes higher order thinking (i-e., the ability to analyze and 

synthesize information) and problem solving skills, but straight drill-for-skill 

tutorial programs or CAI (computer assisted instruction) are still available, 

and those who use them report good success. A major advantage in utilizing 

such programs is the individualized instruction they allow. These systems 

provide an integrated hardwarelsoftware approach related to basic skills 

learning that is based on behaviourist theory. Mastery levels are set and 

students do not progress without first achieving the benchmarks, 

Success is, of course, limited by the software (i.e., there is immediate 

access to data, provided that the ~ g h t  kinds of questions are asked). 



Navassardian, Marinov, and Pavlova (1995) claim to have discovwed on a 

specific program (MIKROKURS) that produced very positive results. In their 

comparison of traditionally trained and computer trained students, they found 

greater success (i.e., coned responses) amongst the latter group. While 

they concluded that "...application of the computer in properly selected points 

of the lesson course could provide the integration of the useful features of 

both the human and computer," (p. 120), they also admitted that the teacher 

is a vital component in the overall scheme of computer use. They stated that, 

although computers can offer a variety of leaming information, they are not 

capable of creating a variety of approaches to learning in the way that 

effective teachers are able. 

The importance of teacher involvement was also underscored by 

Graham (1995). Similar discoveries were made by Wburg (1995), who 

undertook a survey of literature regarding computer technology. Her work 

focused specifically on integrated leaming systems (ILS). Wiburg's findings 

agree with Navassardian (et al.) that computers csn provide superior 

individualized instruction, but that teacher involvement is essential to the 

success of computer assisted leaming. It was also noted that ILS work better 

for students in the upper distribution of the class. Wiburg believes that this is 

probably due to the ability of students at this [eve( to monitor their own 

learning and more readily resolve any difficulties they may encounter along 

the way. 



Richey (1994) found ILS useful in improving achievement amongst 

underachieving urban students. This is also reflected in the work of Miller 

(1997). ILS software designed to improve math scores have been found to 

be successful (Alifrangis, 1990; Gilman, 1991 ; Clan'ana, 1994; Brush, 1997). 

The most common use of math programs is to improve basic skills; however, 

a study by Clariana (1996) proved otherwise. In this study, it was found that 

ILS software could - and did - have a positive effect on mathematics 

concept scores. 

Tutorial software that offers good variety appears to positively impact 

learning (Kolich, 1991). In a study investigating vocabulary enhancement, it 

was found that programs using only definitional information would not be as 

effective as those offering a wider variety of methods of presenting material 

for vocabulary development. (These findings would also surely hold true for 

language learning activities that are presented in 'traditional" ways: it is 

unlikely to be very interesting to students to participate in purely rote 

activities and would be more likely to contribute to diminished interest and 

concentration levels.) 

"Intelligent tutor" is a type of software that apparently "learns" from the 

mistakes that the user makes and subsequently branches to the appropriate 

instructional strategy. Barker and Torgesen (I 995) discovered that a 

computer program to enhance phonological awareness in six year oLds who 

were struggling with reading was highly successfhl when compared to a 

control group that used non language computer activities. 



Tutorial programs that enhance second language acquisition are 

perhaps one of the most successful uses of computers. Shenouda and Wolfe 

(1996) mention several factors that contribute to the success of language- 

acquisition software utilized in a language laboratory (including English as 

second language, Spanish, and French): students work at their own pace; 

they focus on their own problem areas; they have access to instant feedback; 

they are unaffected by others' perceptions or progress (i-e., computers have 

built in privacy); the added hours of lab work fills in instructional gaps (limited 

hours of classroom instruction); scheduling is flexible; introduction to 

computers for older students requires minimal computer skills; and for 

younger students at ease with computers it is a familiar tool. These are, of 

course, valid indications of the general worth of language programs, but their 

preliminary analysis has demonstrated that results were statistically 

insignificant. They speculate that this could in part be due to a relatively 

srnali study population. Wang and Garigliano (f 993) discovered that using a 

tutoriai program to teach first year Chinese was highly successful when 

based on ongoing monitoring of student progress. Chisholrn (1995) reports 

that ESL children could benefit from computer programs provided that 

teachers were on hand to guide their Ieaming. 

The above constitutes a very thin section of the research on computer 

software- Although there have been many changes in somare over the 

yean, recent studies seem to support earlier works (i-e., many positive 

educational benefits are reported). 



Interactive TechnoCosies: Mummedia, Mv~ectext, and the Internet 

Over the past few decades as computers have become costIy 

household items, we have been part of a corollary vocabulary change. Some 

of these words are all new to the English language (e-g., CD RUM), some are 

adaptations of an existing ward used to descdbe a completely different 

object (e-g., mouse), and some are quite familiar to us (e-g., text). It would be 

no small task to create a database containing this new terminology, but to list 

a few, we have: floppy disks, databases, files, menus, computer programs. 

scanners, e-mail, Internet, world wide web, digitizing, spreadsheets, software, 

hardware, LCD panels, multimedia, hypertext, hypermedia, etc. Some of 

these terms have almost become obsolete (for example, floppy disks are 

usually referred to now as simply disks), and others appear to be 

withstanding the test of time. Prior to scanning the research any further, 

there are several terms that may be in need of clarification: multimedia, 

hypertext, and hypermedia. 

"Multimedian use involves utilizing computers in an interactive way to 

store and present text. graphics, photographics, video, and sound. 

'Hypertext" refers to files containing information that are organized in a 

nonsequential manner (i-e., the reader can explore the content in whatever 

order desired). Units of information are connected by "linksm. Links hold 

'chunksn that may be part of the content, or they may be a separate topic. 

This allows for connections and associations beheen related units of 

information. This is €he mfical point of depacture from other computer 



software. Of all the technological innovations, hypertext is thought to most 

closely mirror the way humans think (i.e., our thought patterns are 

multifaceted, and multidimensional). The human mind operates by 

association. As one thought arises, it searches for previous knowledge or 

creates new neural pathways ta accornodate new experiences. This 

nonlinear aspect makes hypertext highly appealing to teachers and 

educators. The term 'hypermediam involves software designed to facilitate 

the use of computers with videotapes, compact disks, scanners, and other 

equipment to create animations, graphic images, or "stacks* of information 

that can be assembled in various ways to help explore topics, develop 

thinking skills, and solve problems rather than just memorizing blocks of 

knowledge. (Source: Technology Learning Outcomes Document, 1997) 

Tierney (et al., 1999), in their ongoing research with hypermedia, 

have found that linear, sequential learning activities prompt students to view 

reading and writing 'regulaf texts passively, focusing on the recall of ideas 

rather than higher level thinking such as exploration, generation, extension, 

and reconsideration of thoughts. Due to built-in nonlinear semantic networks, 

they believe that hypermedia can remedy this occurrence. 

As opposed to ILS, interactive technologies (such as CD-ROMs with 

hypertext capabilities) permit some control for the user over the sequencing 

of instruction, provided that the software is carehlly selected since programs 

tend to be very expensive and the quality can be poor. Simulation software 

that allows students to manipulate simulated environments and use the 



available graphics to create new planets, develop unique ecosystems, design 

vehicles, explore the forces of nature, or plan cities fmm the ground up assist 

students in guided discovery and hypothesis testing (Collis and Stanchev, 

1992). 

Brown and Vackell (1996) promote the potential for computers to 

achieve several functions which would otherwise be limited. In addition, they 

point out that computers can provide immediate access to information, 

thereby removing the possible frustration that comes with delaying or 

postponing '...a logical line of reasoning ..." (p. 98). Their enthusiasm for 

technology almost leaps off the page as they add that multimedia work 

stations are "...punctuated with maps, original voice clips, and other visual 

images that create vivid impressions ..." (p. 104). 

Whalley (1 995) is another amongst those who believes that multimedia 

technology has the potential to significantly impact teaching and learning. 

Whalley's work centres around the exploration of multimedia and its potential 

to pique imagination and spur "What if?" kinds of questions. Others (e-g., 

Yager, Blunck, and Nelson, 1993; Wills, 1994; Sharon, 1995), drawing on 

constructivist understandings, too, indicate fhat there are many positive 

benefits to multimedia somare, asserting that educational software must go 

beyond mere presentation of information to actively involve and engage 

students at a deeper level. Findings by Riddle (1995) suggest that 

multimedia tools can enhance idea development and individual expression by 

adding greater description and unique perspectives. 



Rieber (1990) studied the effects of animated presentations of 

Newton's Laws of Motion on grade four and five students. He generaly 

concluded that this brought some very positive results within their ability to 

visualize motion and that it appears transferable to other learning tasks. He 

also maintains that more research is needed to clarify the role and nature of  

animated instruction, particularly in other subject areas. 

Cronin, Fetdman, and Prewitt (1992) submit a very enthusiastic 

summary of the creation of a high school video yearbook using multimedia 

(with the help of two media specialists). Not only did students thoroughly 

enjoy participating in this activity, claiming it to be a "...student!s 

dream ... bonding of students and computers is immediate ..." (p. 282), they 

reported that they were required to utilize higher order thinking skills, 

synthesize information, develop advanced communication skills, and work 

cooperatively. 

Electronic books are touted as holding great promise for superior 

learning opportunities (Le., superior retention, superior andlor quicker 

understandings, superior involvement, etc.). Oliver and Oliver (1996), 

generally in agreement with these findings, point out that Vlese processes 

cannot occur with great efficiency without appropriate instruction first In 

performing an electronic encycIopedia search about Jersey cows, they 

discovered with a class of twelve year old students that several factors 

influenced their relative success. Students' previous experience with 

computers enabled them to experiment more b e [ y  and discover more 



shortcuts, thereby achieving more sophisticated work, while others tended to 

use limited strategies, whether these were efficient or not The implication 

here is: students who have access to computers outside of school are at 

somewhat of an advantage, while those not having access are at somewhat 

of a disadvantage (which may, paradoxically, present a very strong argument 

in favour of having computers in schools). Matthew (1997) claims that 

electronic books capture the attention of students and at the same time 

stimulate their imaginations. She found, however, no differences in 

comprehension between a group of children using CD ROMs and those using 

print versions of stories. 

The Internet in Education 

The Internet is a world wide network of computers that are organized 

in such a way that access to information located in libraries and at computer 

workstations around the world is available to anyone with the 'proper 

connections*_ 

Wilson (1995) speaks of the possibilities of the Internet as being 

almost limitless (in almost utopian tones), with the potential for everything 

from receiving an on line business course diploma to students working with 

real life scientific data and communicating with students in other cultures. He 

estimates that there are some twenty million users worldwide with 

membership (at the time of his study) expanding at a rate of ten per cent per 

month (p. 86). Moreover, he informs us that great growth wilt come for 



students from kindergarten to high school. Eagen High School, the main 

subject of his journey on the information highway, has the potential to publish 

a wide range of information on a home page, including lunch menus, sports 

team schedules, course offerings, cuniarlum projects, a video tour of the 

school, and it could even link to other such things as professional teacher 

associations, universities, etc. Interestingly, he mentions that thirty five per 

cent of United States public schools have access to the internet, but only 

three per cent are connected (p. 89), citing funding as the greatest barrier. 

Perhaps Edwards (1995) has an easy solution to the high costs 

associated with computers. He speculates that the Internet could prove to be 

practical (and cheaper) schooling for everyone and predicts that this form of 

learning is the way of the Mure, so according to him, it may only be a matter 

of time before the funding machine figures this out He foresees high schools 

as having at least one computer lab in the shoot and one away from the 

school. A high school education could then be received through a computer. 

An added advantage would be that "...disobedient, unmotivated students ...' 

(p. 69) could be removed from the school to the computer lab off site, thus no 

longer bothering those who want to learn. Although his work is purely 

opinion, it is worth mentioning because it is an indication of how some 

(perhaps many) people would shape the education system. 

Seltzer (1995) discusses the use of the Web to celebrate talent and 

honour achievement Hiltz, Johnson, and TuM (7986) found that on-line 

communication produced more interaction and involved more exchanges 



between students than face to face interaction. They attributed this to the 

lack of human barriers such as criticism, demands for expediency of 

response, etc. 

To place this within the context of our own home territory, Alberta 

Education's publication, in Focus, has published some examples of how 

multimedia and the Internet are being used in Alberta schools. Many schools 

now have a home page, permitting communication with other schools in 

Canada as well as outside the country. A number of schools are partnered 

with schools in other countries, permitting joint research projects and shared 

learning experiences. Distance education projects also abound, offering 

correspondence courses in subjects such as Math 30 and Physics 30. There 

are numerous testimonials from teachers in several districts praising the 

wonders and successes of technology. 

Although this is by no means an exhaustive study of the vast amount 

of information on computers, it does serve to highlight some of the more 

salient aspects of computers in the classroom. 



COMPUTER MISUSE AND MlSGMNGS 

The remainder of this chapter deals with some of the issues that have 

arisen as a result of numerous complaints, injuries, questions, and doubts 

surrounding computer use. This is based primarily on two works: Failure to 

Connect: How Computers Afled Our Children's Minds (Healy, i 998), and The 

Child and the Machine (Armstrong and Casement, 1998). Also referred to at 

some length is the work of Sanders (1994). Although much of the latter 

focuses primarily on the negative effects of television, it is included in this 

section because of the close relationship between television and computers: 

they are both electronic devices that are changing the way we perceive the 

world. When other ideas are included, they are separately cited and 

acknowledged. 

In addition to the topics discussed in the first part of the chapter, this 

final segment will explore other issues including: Child Development, Social 

Implications, Health Concerns, Financial Costs, and the Information Age. 

Something that seems rarely taken into account when dealing with 

technological tools (including television) is child development Software is 

now available for children at eighteen months of age, and many parents will 

undoubtedly believe that their babies wilI be given some sort of lead over 



other babies if they hurry out and buy it Claims made by advertising 

agencies unfortunately do not come with supporting scientific evidence and 

many well intentioned parents fall prey to successful marketing ploys at the 

expense of more meaningful learning experiences for their children. 

Principles of Brain Growth 

Healy isolates six principles of brain growth, which are worthy of 

mention. First, it is widely acknowledged by psychologists and physicians 

alike that, along with certain genetic predispositions, children are also 

shaped by their surroundings. When childrens' brains are developing, 

cognitive structures are formed according to how they receive "training". If 

children are provided with experiences that encourage divergent thinking, 

they can become creative problem solvers. If, on the other hand, they are 

provided with situations that require yes-no answers or only one right answer, 

their chances of developing highersrder thinking skills are somewhat 

reduced- When you place this within the context of much of the computer 

software available on the market today, the adult wodd may need to exercize 

whatever higher level thinking skills they may possess and pose some 

serious questions to software developers. 

Second, she discusses "critical periods", or developmental stages that 

require certain kinds of stimuli to trigger the growth of cognitive structures. 

An example of this is language receptivity. Young children are "programmefl 

to speak, but they need other human beings to help them become articulate. 



Too much electronic media introduced too soon may interfere with some of 

these natural processes because of the two dimensionality of computers. 

What is necessary for normal development is direct interaction in a three 

dimensional world. 

Her third point centres around hemispheric integration. Neural 

pathways are created based on new experiences. When these new 

experiences involve accessing both hemispheres of the brain, new and 

necessary connections are made. Many computer programs activate the 

right hemisphere of the brain. What has been discovered through brain 

research is that the right hemisphere is also responsible for the "negative" 

emotions: sadness, lethargy, depression. What is not known is whether 

activities (like computer games) that access the right hemisphere can also 

trigger sadness or depression. 

A fourth consideration in brain development is the importance of 

emotional centres in learning. These centres are located in the brainstem, an 

area that may not be stimulated through computer use. 

Fifth, direct human interaction is absolutely necessary for language 

development Not only do children mimic the sounds that adults make, they 

need to see facial expressions and they need to be able to ask questions. 

The last point that Healy makes concerning brain development has to 

do with constructing new knowledge based on prior experience. As children 

develop new understandings, they are creating mental patterns that they will 

continue to expand upon and refer to throughout their lives. She believes 



that most technology works in opposition to this process. The ability to 

perform abstract thought can only occur after children have had direct 

experiences with their environments. She cites the work of Thelen (1 995), 

whose research led to the conclusion that higher level cognition is dependent 

upon full sensory integration. 

Armstrong and Casement report similar findings about child 

development. In their exploration of the work of Butterworth (1997), they 

found confirmation that sensory experiences are known to stimulate the 

minds of babies. This phenomenon does not suddenly stop when children 

enter school or reach a particular age. Teachers need to be mindful of this 

matter before they forfeit sensory experiences for those that require abstract 

thought The computer must not be ruled out as a potential culprit in 

detracting from real life. In response to claims that computer graphics can 

reduce the frustration that children experience by providing children with a 

tool that can more accurately record complex ideas, they point out that tactiie 

manipulation of art materials is essential to the very act of producing art In 

addition to that, they remind us that self confidence is based on successes 

that come from within ourselves. 

The Importance of Direct Experience 

Further proof of the importance of sensorimotor experiences comes 

from the work of MilIer and Malamed (1989), who demonstrate that academic 

achievement is directly related to physical experiences not only in five year 



olds but in children up to thirteen years of age. Armstrong and Casement 

point out that keyboarding is often a primary focus in schools. Most children 

do not have the required eya-hand coordination until they are eight or nine 

years old. 

When Oppenheimefs (1997) research led him to a class of bilingual 

special education students from grades two to four, he discovered that the 

computer lab was a bustling, busy place. What he witnessed in this math 

lesson was: a child counting loudly to herself (above the noise of the other 

students), another with a piece of paper nearby to keep track of the math drill 

sequence, and several others who were using their fingers to count. The 

teacher said that computers were highly motivating to these children (and a 

very effective means to get exceptional behaviour at least on their designated 

computer day), but she also questioned the practicality of computer use: 

"...these kids still need the hands-on ...* (p. 51), meaning access to concrete 

objects (math manipulatives) to achieve understanding of basic mathematics. 

Healy speaks of a young teacher from a private school who was hired 

to teach computer technology to children. As a business major, she lacked 

some very basic understandings of chifd development and sound educational 

practice. Her premise for getting children as young as four years old into a 

computer lab was based on a technologica[ worldview that not only regards 

schooling as basis for employability but technoIogW employability. Buying 

into this belief system places supreme value on computers (which carries with 



it a certain way of processing information; often reductionistic and linear) 

while at the same time unfairly devaluing other fields. HeaIy sums it up well: 

"Some of  the best jobs in the corporate and professional worlds still go to literature or 
history majors. Why? Because they know how to think* @, 106) 

In his discussion of television, Sanders (1994) alerts us to the potential 

dangers in moving children away from direct experience with their immediate 

environment and towards electronic equipment He quotes the all too familiar 

statistic that by the age of five, the average North American child has 

watched 6,000 hours of television programming. 

Violence and consumerism aside, another danger lurks: neuro- 

anatomists are beginning to believe that excessive media programming may 

actually interfere with normal development of the limbic system, which in part 

regulates the body's immune system. It is also the centre for emotional 

bonds and imaging. Hormonal secretions ftom the heart have been found to 

travel to the limbic system when children are involved in conjuring their own 

images during storytelling or reading. It is believed that this process assists 

in strengthening our natural defense against a variety of negative images 

(e.g., violence). 

Researchers cited in Sanders have not taken into account computer 

use but their findings should not be discounted or considered exclusive to 

television when both forms of "entertainment* create the same sort of 

imaginative vacuum. Related to this is the body of research that is 

increasingly corning to the forefront in education surrounding multiple 

intelligences. Not only has it been widely acknowledged that we should value 



intellectual strengths beyond just mathematics and science but that moral and 

emotional intelligence is related to academic success. 

Sanders furthermore believes that television has an insidious side 

effect, replacing emotional and psychological needs with consumer values. 

Self confidence develops as a result of interaction with the outer world. 

Intensive training from electronic media may intempt the circuitry that 

otherwise naturally occurs. Television is always there as a prescription for 

boredom. Sanders mentions the work of child psychotherapist Adam Phillips 

(1 993), who *tes that being bored is necessary to a child's normal, healthy 

development. Babies need to be able to resolve their aloneness (even in the 

presence of their mothers), and develop the inner resource and patience to 

wait for something. Sanders believes that children do not learn to rely on 

their own inner voices but rather the patterned responses that television (and 

by extension, computers) provide for them. 

Furthermore, as television and computers take children away from 

contact with their real friends and families, the discussions that would 

normally occur are thwarted, thereby eliminating the all important opportunity 

to try out ideas, work through problems, and disclose to others (and 

themselves) their feelings and thoughts. It also allows for understanding that 

other people may have differing opinions, an important step on the way to 

tolerance- 



Cognitive Questions 

Cocrnitive Development 

In recent years, constructivism has become almost synonymous with 

cognitive development. Computer enthusiasts have been quick to latch on to 

this theory of learning, making claims that computer software and/or the 

Internet form a perfect alliance with constructivist principles. In some cases, 

computers are even touted as being able to hasten cognitive development 

(e.g., Papert, 1 980). 

Burstein and mine (1996, in Healy) make an important distinction 

between being functionally literate and digitally literate. Knowing how to use 

a computer or perform searches on the Internet does not necessarily include 

the ability to think They point out that the most important skill for students to 

develop is symbolic analysis, which is the ability to understand multiple 

symbol systems: languages, mathematics, and the arts. 

It is widely accepted that cognitive development occurs along a 

continuum and that there are no hard and fast rules for the acquisition of 

developmental milestones. For instance, Healy tells us that between the ages 

of five and seven, the brain is able to reason more abstradry and acquire 

symbol systems such as words, mathematics, or computer applications. This 

is only the beginning, however, and we should not expect that children at this 

age will experience full maturation of higher leveI association areas. When 

they are [earning to read, for example, often they are so busy focusing on 



decoding the words themselves that they miss the overall meaning of the 

passage. It is quite likely that using a computer could have this same effect 

To illustrate this, Healy mentions a teacher who decided to use a 

computer program to assist a student with a developmental lag in reading. 

The teacher had to revert to conventional reading methods because this 

student became so lost in clicking buttons and highlighting text that she was 

not actually reading. Healy spoke with a teacher of nine to eleven year olds 

from Colorado who believes that children will only benefit from computers as 

long as a teacher is nearby mentoring them to ensure that they utilize their 

formal reasoning and analytic skills, lest they fall prey to pure entertainment 

value, 

A proven way for children to develop listening skills, story sequence, 

and comprehension is through having stories read to them. At the same time 

that they are acquiring auditory skills, they are afforded the pleasure of 

creating their own images in their minds. Electronic books, as pointed out by 

Armstrong and Casement, may work in opposition to the acquisition of these 

skills. There is a distinct possibility that the text will "virtually" disappear in 

favour of the animation, "bells. and whistles" that electronic books typify. 

This can create a television effect, imprinting an expectation on the minds of 

children that reading must entertain in the same way as television entertains. 

They cite Derrick de Kerckhove, director of the McLuhan Centre for Media 

Studies at the University of Toronto: before children experience movable text 

they must first experience fuced text because it allows time for concentration, 



absorption, and reflection. Another vital aspect of reading or hearing stories 

that is lost with electronic books is the opportunity to stop and ask questions. 

Amstrong and Casement also discovered through discussions with many 

teachers that children become so focused on the visuals that they pay little 

attention to the texL 

Many people believe that hypermedia, by its very nature, could not 

possibly fragment thought processes, but it requires a well disciplined mind to 

cope with all the distractions that accompany hypermedia (for example, 

pictures, movies, or links to unrelated topics). Because it requires less 

mental effort to look at pictures (a predominantly right-hemispheric activity) 

than to read (integration of both hemispheres), metacognition will become 

ever more important to our children. 

Healy admits that her work does not disprove claims that computers 

can accelerate or enhance cognitive development, but by the same token, 

she could not find conclusive evidence to prove that there is a recognizable 

improvement in cognition because of computers. She came in contact with a 

professor from the Columbia University Teachers College who was involved 

in a project to restructure inner city schools. One of these schools, located in 

Harlem, was a computer mini-schooC-within-a-school. Funding for computers 

came from a multimillion dollar government grant, and indications of success 

were everywhere: students were motivated, focused, and technologically 

[iterate. One of the lead technology teachers attn'butes this success not to 

the technology itself but rather to good teaching and smaller class sizes. 



(Healy speculates that these gains would occur even in the absence of 

computers.) The professor leading the program, Dr. Robbie McClintock, 

believes that computers are more important as a cultural influence than as a 

learning tool and that we need to be careful not to meld intellectual pursuits 

with entertainment. He states: "We're beginning to pit knowledge institutions 

such as schools and libraries against broadcast and entertainment 

institutions ..." (p. I 03). 

Armstrong and Casement highlight research by Schmitt (1996), who 

discovered no superior achievement amongst computer users as compared 

with the rest of the student population. He did find, however, that 

achievement amongst poorer school districts did rise. He speculates that this 

could be due to factors beyond the technology itself - i.e., that it is more 

psychological than academic because they may get a moral boost from 

having new equipment and a corollary sense of greater control over their 

lives. 

Armstrong and Casement, citing research from a school in Minnesota 

that became part of a two-year study to determine the benefits of computers, 

found that the fourth to sixth graders who participated were found to have 

slightIy lower scores in math, reading, and language arts than students who 

received a more "traditional" approach (ie., print resources). They mention 

another study that found similar results from another Midwest school. 

The information Age has apparently brought with it a tendency to 

equate intelligence with mathematical and scientific ability. Although 



unrelated, computer expertise has been elevated to the same unjustified 

status. One of the results of this kind of thinking has been a reduction in arts 

programs. A good example of this is cited in Armstrong and Casement in 

their discussion about funding cutbacks in Ontario. The outcry against this 

reduction has been relatively minimal because parents have been 

conditioned into believing that their children will somehow fail to succeed or 

miss out on something vital (i.e., computers). 

New curriculums (developed by people somewhat distanced from the 

front lines of the classroom) seem to closely follow this line of thinking: 

children who have good logical-mathematical abilities achieve academic 

success, even though this is an unreliable indicator of an individual's 

potential. Amstrong and Casement quote Douglas Sloan, professor of 

history and education at Teachers College, Columbia University: "...cognition 

involves a rationality much deeper and more capacious than technical 

reason ..." (p. 169). They provide further support for this through the work of 

Gardner (1 993) and his theory about multiple intelligences. He speaks of the 

limited scope associated with the information-processing model which pays 

very little (if any) attention to the importance of the interplay amongst ail 

senses and focuses primarily on the intellect as if it were a separate entity. 

Software Chalfenaes 

Appropriate sofivare remains one of the greatest obstacles to effective 

computer usage in schools, even amongst technology's greatest advocates 



(Baker and Torgeson, 1995; Kinnear, 1995; Mayer and Sims, 1994; 

Navassardian, Marinov, and Pavlova, 1995; Walsh, f994; Wiburg, 1995). 

The issue of appropriate software also arises within the works of several 

other researchers (Roberts and Samuels, 1993; Nicol and Butler, 1996; Kang 

and Dennis, 1995; Wiebe and Martin, 1994; Snider, 1992). In each of these 

cases, appropriate software is cited as a major barrier to the effective us of 

computer technology. As pointed out by Forchen' and Molfino (1995), 

perhaps this would be a problem of lesser magnitude if software was 

designed by education specialists rather than computer scientists (who 

typically have very little, if any, knowledge of child development). 

Educational software designer Tom Snyder is of the opinion that "The 

most interactive experience you ever had with your computer is less 

interactive than the most meaningless experience you ever had with your 

catn (In Healy, p. 39). His primary objection lies in the lack of educational 

expertise behind most software programs. 

Even software that has received a good deaI of positive attention has 

met with some negative feedback Oppenheimer (1997) tells of a study 

concerning a popular reading program (Reader Rabbit). It was found that 

students using this program experienced a fm per cent drop in creativity- 

After seven months with Reader Rabbit, students were no longer abk to 

answer open ended questions and they demonstrated a reduced ability to 

brainstorm with fluency and originality. 



Although there are many studies that claim superior results from CAI 

(computer assisted leaming), there are also many that are ambiguous - i.e., 

computer technology either fails to measure up to traditional teaching and 

learning (Schumacker, Young, and Bembry, 1995; Roberts and Samuels, 

1993) or there are no substantial changes in achievement (Sieglinde, 1993; 

Fletcher and Gravatt. 1995; Langone, Willis, Malone, Clees, and Koorland, 

1 994; Rice, 1 994). Hativa (1 991 ) studied the cognitive, sociological, and 

affective effects of integrated leaming systems. At the time of the study, no 

ILS could offer a good curriculum, a good management system, or easy 

integration with the school curriculum. 

One of the problems lies in the way ILS are administered. Students 

work alone with little or no opportunity for interaction with others. What is 

known about learning is that children are more likely to retain and understand 

new information if they have had an opportunity to discuss or explain it to 

others (teachers and peers included). From Healy, we learn that in order for 

ILS to make any difference at all, students must spend at least thirty minutes 

a day working on the computer. M ILS were used in four subject areas, 

students could conceivably spend almost their entire day in front of a 

computer. 

Armstrong and Casement mention that hundreds of studies have shown 

that LOGO, once touted as holding great promise for cognitive development 

does not help chiidten #ink in a logical or sequential way; nor does it assist 

them in developing problem solving skills. They present an excerpt of 



commands that children had to follow when using LOGO to produce a square 

on the screen: 

"FORWARD 100, RlGHT 90, FORWARD 100, RlGHT 90, 

FORWARD 100, RIGHT 90, FORWARD 100" (p. 48) 

A study of grade two students in Ontario revealed that working with 

LOGO required constant teacher supervision because the children were 

simply not developmentally ready to understand or undertake this kind of 

work independently. They quickly became confused, frustrated, and bored if 

left on their own to wend their way through the numerous commands. Rather 

than assisting in the development of cognitive skills, LOGO seems to lead to 

the understanding of a programming language. 

Because software presents only images, not real experiences, children 

will not perceive the world in the same way. Their development is contingent 

on real experiences, perhaps supplemented by computerized images, not the 

other way around. Healy (1991) speaks of the importance of children 

developing inner speech, that "voice" inside that helps us understand, 

analyze, and evaluate the world around us. In order for that to happen, 

children need exposure to intellectual activities that allow them time to mull 

things over. She believes that lack of such opportunities leads to difficulties 

in problem solving, abstract reasoning, and writing coherently. Computer 

technology may run counter to this necessity. This is reflected in Armstrong 

and Casement, who quote from an Ontario Ministry of Education report 

(1 991 ) regarding literacy: 



"Wthout a mastery of speech, we would tack the internal voice that automatically 
accompanies us  as  we read and that we instinctively use to cfarify meaning and 
interpret nuances of tone. Similarly, writing invoives an internal dialogue that helps 
u s  to sort out our ideas as we set them down on the page." (p. 85). 

The Case for Word Processors 

In discussing the benefits of a word processor to the writing process, 

Armstrong and Casement pose the question, "Does the use of word 

processing help young students in the development of their writing skills and 

strategies, as many educators seem to believe?" (p. 105). What they found 

in their exploration of this question was that overall, word processing itself 

could not solely account for an improvement in writing (other than 

presentation) and that individual preferences must be taken into account (i.e., 

some students find computers helpful while others find them frustrating 

because they become bogged down in keyboarding mastery and software 

commands, thus detracting from their actual writing). A grade five student 

from a school in the northeastern United States reported that the only thing 

he liked about the computer was the games. His personal preference was to 

perform written assignments by hand even though his teacher insisted that he 

use a computer (p. 109). 

These difficulties are not confined to young students. A study involving 

grade eight students revealed an average typing speed of eight words per 

minute. It was found in another study that grade ten students tended to 

produce more writing by hand than by word processor. Anstrong and 

Casement also include comments by a grade seven teacher from Calgary 



who now requests that his students write their first draft with pencil and 

paper. His observation was that they became so distracted by formatting 

features that they produced very little in the way of actual writing. In addition, 

he has observed that students can become so distracted by formatting 

features, headlines, and fonts that the quality of work suffers immensely. 

Furthermore, he has noticed that because their finished product looks 

professional, they tend to thinkthat the content is superior. 

Commenting on the tedium of recopying written work by hand, 

Armstrong and Casement present the viewpoint of a researcher who 

observed grade seven through nine students. He assures us that the 

process of handwriting draft to final copy is not a waste of time but rather a 

time to focus on each word they have written, thus forcing them to carefully 

reflect even further on their work Another advantage to paper and pencil is 

that writers can review several pages at the same time and even the entire 

project during the drafting and editing phases. 

Teacher Resistance 

There is a good deal of pressure for teachers to find ways to 

incorporate computer technology into their classrooms. However, unless the 

software is relevant, there wit1 inevitably be some resistance. 

In a study conducted to determine the core of computers in secondary 

social studies c~assroorns, Ross (1991) discovered that this form of 

technology was rarely used. Drawing from the work of Ehman and Glenn 



(1987), he cites several reasons for lack of computer usage: computers are 

not widely available for teacher use, there is a lack of high quality software, 

research is ambivalent concerning computer assisted learning, professional 

development was lacking, and there was no software that was integrated with 

the curriculum. 

Wild's (1996) premise that there is a general reluctance on the part of 

teachers to utilize computer technology creates a somewhat different 

approach to his work In articulating questions such as, "What difference has 

computer technology made to the quality of everyday classrooms? What are 

the benefits to teaching and to learning..? (p. 135), he exposes reasons for 

technology refusal. In summary: promises that have been made but not 

necessarily kept over the past twenty years. 

Social lm~lications 

Along with financial and health costs, excessive computer use can also 

have serious social costs. There are many people who promote the computer 

as a highly effective way to socialize with others. If one has relatives on the 

other side of the world, email does prove to be a much more cost effective, 

expedient method of communicating. It is also a great tool for sending jokes 

to friends. However, unquedoning acceptance of computers as a primary 

means to connect with friends (or to meet new friends) comes with a few 

serious problems. 



Computer Addiction 

Even people who are quite 'normaln can be susceptible to abnormal 

relationships with machines. Computer addiction is now recognized as a 

bona fide psychological affliction. Healy, in discussion with University of 

Pittsburgh instructor Kimberly Young, tells us that computers offer the same 

kinds of escape from reality as drugs or alcohol and it has been found that 

normal brain function can be altered in the same way as addictive substances 

by stimulating deep pleasure centres* Many people have a favourite 

television show that they go out of their way to adjust their lives to 

accommodate, and the characten may become "real" as people follow their 

televisions antics (soap operas), but the relationship (if you can cal[ it that) is 

one-sided. We may know the characters but they do not know us. At some 

level, we all recognize this. 

On-line relationships, on the other hand, differ quite significantly. 

Communication is two-way, which is not bad in itself, but there is a deep 

sense of unreal@ about it. Hiding behind a screen permits facades of a 

different sort: &Assuming new identities, individuals may begin to believe they 

are loved and cared for in their new 'selvesr." (p. 197-198). As pointed out 

by Healy. the APA Monitor (Sept. 1995) reminds us that as human beings, 

human relationships are vital to us, and people without close personal 

relationships are at serious risk for personal and social problems. 

Miall (1995) observes that most communication on the internet is 

"mindless babble ...' (p. 70). The Internet, however, is still increasing its 



membership, meaning that more and more people are indeed going one on 

one with their computers, while purporting to be participating in a social 

activity. Stoll's (1995) response to lnternet relationships is that we lose a 

vital connection to our own communities and to the worfd around us. He 

describes computers as luring us into the "...warm comfort of their false 

reality." (p. 136). 

Social Distancinq 

One of Healy's school visits brought her to a school that had launched 

a seniors program. It was called the "Elders-Kids Connection" and involved 

children teaching computer skills to local seniors. The benefits of such 

relationships are immense, both for the children and for the seniors. Seniors, 

typically cloistered away from society, in nursing homes, seniors' residences, 

or in their own homes, are able to have meaningful contact with young 

people, they feel worthwhile, and children receive the one on one attention 

(and patience) from a group of people who possess invaluable life 

experience. In one case, students discover that their guest is faster than they 

are at solving mental math problems. Students who are typically withdrawn 

or unmanageable are transformed while seniors who rarely smile in their 

retirement homes are suddenly alive and happy. Healy pointed out to the 

district technology coordinator that computers would not necessarily have to 

be the catalyst for such relationships. The response she received was, 

",,.but the elders love k,.and the kids are so pmud of being teachers, Now, if they get 
the home up on emaif, we're going to start writing each other? @, 170). 



A university professor tells Healy with great pride of his computer whiz 

kid. At age six, he has memorized the names of rocks and is working on 

geologic periods. Having used the computer since the age of two, he is more 

interested in using it than playing with toys or other children (he plays with his 

older brother 'someu). His parents state that they are trying to limit his 

computer time to three hours a day, but they don't want to discourage him 

from learning. In following this little boy to school the next day, Healy learns 

from his teacher that he is having severe social problems, he displays no 

interest in reading, and copes with emotional stress as would a much 

younger child. He was observed by a school psychologist, who placed his 

emotional development about age three. The psychologist reports that he 

doesn't fit the profile of a child with sociaCamotional learning disability 

(SELD) but agrees that too much computer time may be interfering with his 

normal development. 

Healyrs discussions with Wo pediatric neurologists further confirm that 

computers are making children more vulnerable to social isolation and even 

autistic-like tendencies. They are seeing more and more children whose 

language development, social skills, and imagination are severely delayed 

and perhaps permanently destroyed. 

According to Daniel Golemw (in Armstrong and Casement), we cannot 

treat emotional intelligence as something Iess than academic achievement 

because of the long term impact of a healthy self concept Early expetiences, 

either positive or negative, play themselves out throughout the rest of our 



lives, and extraneous conditions are equally as important to development as 

genetic encoding. The development of this form of intelligence comes not 

from computer programs, television, or video games, it comes from direct 

human contact. 

Based on Golaman's findings, Healy writes that between the mid 1970s 

and late 1980s, emotional and social well being have diminished in children. 

Goleman has furthermore found that IQ contributes about twenty per cent to 

personal success. The other eighty per cent is due to social-emotional 

intelligence. Coincidentally, attention deficit disorder, low motivation, and 

poor work habits have risen. These characteristics are based in the 

emotional centre of the brain and are dependent on contact with other 

people. 

One of the most frequently diagnosed disorders amongst children and 

adolescents is conduct disorder (violence against other people). Sanden 

(1994) speaks of young murderers who appear to be completely lacking in 

feeling. Because such violence has been constantly on the rise over the 

past twenty years, one cannot help but wonder what role early experiences 

(both personal and social) have played in this phenomenon. It is known that 

body, mind, and emotions are integrally linked. When children are playing 

computer games or watching television programs, they tend to become 

emotionally involved, but this involvement is of a different sort from that 

experienced in real situations. When the human brain is in a state of 

emotional arousal, certain neurochemicafs and hormones are produced that 



prepare our physical bodies for self protection (fight or flight syndrome). In 

real life, we can respond to these frightening experiences through a physical 

response. When it is a vioient television program, video game, or computer 

game, these hormones and chemicals build up as toxins. Repeated 

experiences, warns Healy, can create long term negative effects, including 

blood pressure problems and a brain with a need for 'extremen (i.e., high 

excitement) experiences. This has some rather frightening ramifications in 

light of childrens' current electronic habits. 

Programmed Thera~v 

Taking us even further away from healthy human relationships, 

computers can now replace counselors and become our personal 

confidantes. As reported in the Calgary Herald (April 6, 1997), a team of 

psychologists from the University of Glasgow have developed a three step 

program that they claim can help people diagnose their own mental health 

problems and subsequently come up with their own treatment. Given the 

nature of mental illnesses and the complexities in dealing with the many 

convolutions in the thought processes of the human mind, a computer 

program may seem a preposterous tool because of the obvious necessity of a 

trained, objective outsider to consider the more subtle messages that we tend 

to convey unawares (body language, innuendo, voice intonation, etc.). This 

impersonaI aspect seems not to bother Jim White, leader of the team of 



researchers. He accepts and capitalizes on this as part of the evolving 

human condition: people are increasingly turning to self help. 

We must admit #at Jim White is absolutely correct or w e  would not be 

seeing all the self help books that have appeared on bookstore shelves over 

the past thirty yean. Reading books, it can be argued, is equally as 

impersonal as using a computer program, but, does not imply the same sort 

of relationship as something that seemingly responds to one's feelings and 

needs. The computer may rather take this one step further and give h e  

impression of the stereotypical caring robot that is popularized in science 

fiction movies. A machine that assumes human characteristics may not be 

the most healthy way of dealing with psychological problems. If people are 

reluctant to discuss their problems with real, live, counselors, another 

suggestion might be to turn to pets as therapists. At least a dog is a living 

thing, and will respond to human conversation with apparent interest or 

perhaps the occasional quizzical look (even though a canine glance 

implying, 'Are you nuts?* may serve to worsen one's fragile psycho[ogical 

state). 

Judging from his appearance as a guest columnist for the Calgary 

Herald, Sheldon Walker's career as a family therapist has evidently not yet 

been supplanted by computer software (or even pets). He discusses the 

changing roIes of family members and reminds us of our humanness and our 

need to connect with one another. Conscious awareness of this fact is 

extremeiy important in light of our busy society (which is reflected in our busy 



personal lives). Quality time spent with famiIy is more important now than 

ever before. Along with all of  the outside activities and distractions, we have 

the 'inside* distractions: electronic media. He points out that computers are 

primarily a solitary activity. "There is one keyboard, one mouse, and often 

only one chair ..." (p. A18). While he admits Ulat he is personally in favour of 

technology, he reminds us that electronics may replace precious family time 

together. He emphasizes that parents should convey the message to their 

children that the primary purpose of computers is to provide educational 

support (January I I, 1996). 

Cultural Implications 

When Birkerts (1994) wrote a review of our changing culture, he 

discussed the impact of moving away from literature and increasingly towards 

information processing technologies. Included in his discussion was a 

commentary about the effect on the self: in relying more and more upon 

television, computers, and electronic communications, we may be sacrificing 

our aptitudes for reading and meditative introspection. This viewpoint 

broadens the concept of social distance to distance away from the inner self. 

W e  are sending the message to children that technology holds the key 

to a variety of doors, all of which ate related in one way or  another (obscure 

in some cases and quite obvious in others) to success in the adult worfd. 



HeaIyls summation of this is as follows: 

'We seem to care more about how fast our children can [earn than how deeply they 
can feel. We are increasingly dependent on abstract expect systems rather than on 
other human beings, and it is tern@*ng to abdicate to technology the job of society's 
elders to initiate the next generation." @. 199). 

Not yet having developed the quality of discernment, whatever we, as 

parents and teachen promote to children as worthwhile, they will embrace 

with alacrity. To a great degree, children rely on the judgment of significant 

adults to learn what is or is not worthwhile. Armstrong and Casement's 

summation goes one step further: "A generation of children have become the 

unwitting participants in what can only be described as a huge social 

experimentn (p. 2). 

Sanders (1 994) commentary on this topic is, 

"When a teacher asks a child to sit in front of a computer in grade school, that teacher 
has invoked the authority of a battery of screens - TV, movie, and video. Unwittingly, 
the teacher has plugged the chiM solidly into the anti-literate world of media." (p. 
129). 

A great contradiction has begun to emerge. Employers generally want 

employees who are motivated, creative, cooperative, and communicative. 

The more emphasis that is placed on pure technological skills, however, the 

more we detract from the "human" qualities that are so necessary in an 

organization. HeaIy came across a recent Swiss survey that rated desirable 

employee characteristics. Academic achievement in school was near the 

bottom of the list and computer expertise was not even mentioned, What was 

valued most were the "humanistic" aspects* Healy repeats Thoreads 

poignant statement that if we aren't careful, we could alI become "tools of our 

tools." (Healy, p. 30). 



Preparation for the "Real World" 

Healy describes the work of neuropsychologist Sid Segalowitz (1 997), 

who regards computer applications as worthwhile for students, but at the 

same time cautions against overuse. Frontal lobe maturation peaks during 

adolescence and there is a risk of overdeveloping cognitive function at the 

expense of social behaviour. A clear, steady focus must remain on 

enhancing emotional development and healthy human relationships. At the 

same time, Healy reminds us that adolescents are in the stages of cognitive 

development that allow for more in depth discussions. She suggests that the 

inclusion of broader issues into class (for example, how different media affect 

thought and societal development; the impact of technology on politics and 

vice versa, etc.) would make students feel more directly involved in the world 

around them and less bored, passive, and impatient. Because they are 

capable of reflecting more deepIy on their own thinking, they need to develop 

the ability to ask good questions, because now more than ever young people 

need to become philosophers as well as scientists and technicians. 

If we are to accept that schooling should be in some way preparing 

young people for adult life, then what we should see in schools is the reverse 

to what often exists- Reinforcing learning that requires correct answers can 

hardly be adequate training for the society in which we live. If we are to 

survive as a species on this endangered planet, what will be necessary is 

originality and creativity. When this is placed within the context of arts 

programs, we can readily see the importance of music, drama, and a h  After 



an elementary school production of "The W ~ a r d  of 05, Armstrong and 

Casement learned from the principal that the cast included: a student wiVl a 

serious learning disability, a painfully shy girl, and a boy with behavioural 

problems. The principal's comment was, The real magic of the arts is that 

they give kids the internal discipline they need to manage their lives." 

(p. 177). 

Health Concerns 

Health concerns associated with computer use have long been 

recognized within the business world but this has not yet filtered down into 

classrooms in a significant way. Amongst frequent computer users, the most 

common complaints are: back problems, injury to muscles, ligaments, joints, 

nerves, and tendons (also known as carpal tunnel syndrome or repetitive 

strain injury), and eyestrain. Other concerns that have arisen as a result of 

exposure to computers include: computer-related radiation, toxic chemical 

emissions, and seizures. Although not directIy linked to computer use, the 

rise in obesity across North America has been connected to our tendency to 

replace physical exercize with electronic gadgets (which also includes video 

games and television). 



Repetitive Strain lniurv and Postural Complaints 

It may be easy to dismiss some of these concerns as unique to the 

aduk world, where daily exposure for many hours at a time have led to some 

of these ailments, but according to Occupational Health and Safety 

Consultant Richard Pilkington (in Anstrong and Casement), younger and 

younger children (most of whom are boys, some as young as seven years 

old) are appearing at his practice for chiropractic treatment. The fact that they 

are children may lead some people to believe that because they are children, 

these problems will be easy to T i ;  however, it is quite the opposite. Once 

habits are formed, they are very difficult to undo. Pilkington reports that 

childhood problems are linked directly to poor posture at the computer. 

Another type of injury - this one is unique to children - is called "Sega 

Thumb". (Sega is a popular video game.) Pilkington explains that Sega 

thumb comes from overexerting the thumb, which is a weak joint to begin 

with, when using a joystick or playing high speed video games. Along with 

repetitive strain injury (RSI) in children, headaches are quite common. These 

can be caused not only from eyestrain, but from sitting at a desk that is too 

high on a chair too low, which places strain on the neck and shoulders. He 

recommends aerobic activih/, stretching exercizes, and general rest breaks. 

Anyone using a computer fmm two to four hours per day is at risk 

From Armstrong and Casement, we learn that [ironically1 a newspaper 

reporter who was investigating the effects of RSI had muscle and nerve 

damage to his hands so severe that he could not actually type the arficfe 



himself. This also occurred in another journalist (at the age of thirtyone). 

Both men were given voice activated computers and both are now suffering 

Forman Repetitive Strain Injury to their vocal cords. 

Visual Problems 

In her discussions with eye experts, Healy reports that computer use is 

already causing visual difficulties in children. The "flicker" created by the 

continuous refreshing of the phosphor coating on video display terminals is 

highly stressful to both the visual system and to the brain. Coupled with that 

is the tendency to stare without blinking for long periods of time when using 

computers. This creates visual irritation, which is only exacerbated by 

improper lighting (too little, too much, or the wrong kind). The quality of 

lighting can furthermore affect our physical well being, according to the 

founder of the Environmental Health and Light Research Institute in Florida. 

Armstrong and Casement fhd these concerns supported by the work of 

a number of researchers. When light from fluorescent lights or even natural 

light hits the computer screen, eyestrain can occur as a result of having to 

open our eyes wider (due to the larger size of a computer screen), thereby 

exposing a larger portion of the eye's surface. Along with flicker, the typical 

visual complaints include: resolution and colour problems (e.g., lack of 

sharpness in font type* font size, diiculty distinguishing colour and 

character), jitter (individual characters on computer screens can oscillate, 

Ieading to poor legibility and eyestrain), and glare (mi& can come not only 



from artificial or natural light, but also from such things as white clothing worn 

by the person at the keyboard. and from white paper situated nearby the 

computer screen). And if anyone should doubt that VDT-related eyestrain 

actually exists, there is a VDT eye clinic at the University of California 

(Berkeley). The chief of this clinic, Dr. James Sheedy reports that 80 percent 

of patients are there for eyestrain and 50 percent for blurred vision and 

headaches (Anstrong and Casement). 

Armstrong and Casement also cite the work of Warren Hathaway 

(1994), which is of particular interest at the school level. In his comparison of 

students exposed to spectrum lighting (that which most approaches natural 

sunlight) and those exposed to high energy sodium-vapor lights (as are 

typically found in schools), he discovered something beyond the old familiar 

eyestrain: full spectrum lighting was linked to such things as higher 

scholastic achievement, quicker physical growth, better health and 

attendance, and even fewer cavities when compared with children who were 

exposed to the unnatural light provided by the more common lighting 

systems. 

Palmer (1 993) discusses the negative impact of video display terminals 

on the human visual system. Along with blurred vision, irritation, and pain, 

deterioration of retinal function has been linked to prolonged exposure to 

computers. Her research has centred around adult subjects, but she points 

out computer technologies could have a similar negative impact on children, 



and we should be especially cautious with this group because their visual 

systems are still developing. 

Oppenheimer (1997) writes about a particular school in Napa, 

California that embraced technology so fully that a computer was placed on 

every desk. A few months later, students complained of headaches, eye 

sore, and wrist pain. 

Radiation and Chemical Emissions 

Perhaps the most disturbing risk (and the one that is most likely to 

gamer the greatest attention if it were widely known) is the computer-related 

radiation even though 

"...at one time (it1 was believed that these low frequency radiations were 
incapable of causing harm to human beings ... it has now been shown 
that people are far more sensitive to any radiation than previously 
believed, and that causal relationships are beginning to emerge." 
(Mander, 1992, p. 56). 

From Healy, we learn that children are five to ten times more vulnerable 

to radiation than adults. Radiation-related illnesses are most likely to 

become manifest in bones, the central nervous system, and the thyroid gland. 

it is from the backs and sides of computers that most of the dangerous 

emissions are produced. It is suggested that children should not be within 

four feet of another computer- (This may present some rather serious 

complications in schools where students may use computers in lab settings or 

even in classrooms that house more than one computer in close proximity to 

one another.) 



The U,S. EPA has identified a number of chemicals given off by 

computers, and these emissions are particularly high when equipment is new. 

An entire lab with new computers or even a few amongst the old would hold 

even greater risk of danger to children. The typically poor ventilation found in 

schools compounds this problem even further. 

In intewiewing Edward Lowan, an Ontario environmental consultant, 

Armstrong and Casement found that traces of three hundred different 

chemicals are found in the vapours given off by new computers. 

ELectromagnetic radiation (backs and sides of computers) is a concern not 

only because of possible damage to tissue, but it has also been found that 

EMF (electromagnetic fields) may also intempt the production of melatonin, 

which apparently acts as a cancer inhibitor by neutralizing free radicals 

(Reiter, 1994, in Armstrong and Casement). This is not even to mention that 

the production of melatonin is crucial to our sleep patterns. Seasonal 

Affective Disorder has been linked to shortened sunlight during fall and winter 

in North America, along with chronic depression when sleep patterns are 

severely disturbed. 

Toxic emissions may also affect the skin in adverse ways: rashes, 

dryness, and itching have been reported by computer usen. In addition to 

this, ear, nose, and throat imtation have been linked to computer usage. 



Seizures 

In 1997, it was reported that a Japanese television cartoon caused 

seizures in children when red lights flashed for five seconds. Armstrong and 

Casement imply that, although seizures may be rare, they have evidently 

occurred with enough frequency to warrant a medical ten:  videogame- 

related seizures (called VGRS by neurologists). 

Obesity 

Also related to deterioration of children's health is the use of computers 

or video games in place of good old-fashioned outdoor play. Some rather 

startling changes have occurred in the way of childhood obesity and general 

physical ffiness over the past thirty years. This trend is closely tied to more 

television, video games, and junk food. (Junk food for the mind; junk food for 

the body.) Not only does lack of physical play affect physical development, it 

also has a negative impact on mental functioning. Physical exercize 

increases blood flow to the brain, which translates into increased oxygen to 

cells, which in turn improves concentration and retention. There is evidence 

that children who have difficulty at a sensory lever coincidentally experience 

difficulty in reading comprehension and mathematical problem solving 

(Healy). Cholesterol levels may also rise due to lack of activity (Gold, 1998 in 

Armstrong and Casement). 

The temptation to downplay the physical side eFec€s of our electronic 

world becomes quite ridiculous when placed within the above context 



Financial Costs 

The Calgary Board of Education has one thing in common with most 

other school boards: funding constraints. Declining enrollments have forced 

school closures because it is not cost effective to maintain neighbourhood 

schools with less than a certain number of students, staff reductions have 

resulted in a variety of areas (from consultants to caretakers) due to budget 

constraints, basic classroom essentials (i.e., books) are now being purchased 

(in part) through parent fundraisers, etc. However, despite these difficulties 

(which are of really rather large proportion), there seems to be plenty of 

money to inject into computer technology, at least initially. When the 

government pledged fifty million dollars some years ago, it sounded like a fot 

of money. This process, however, has been rife with problems. 

The Calgary Board of Education is not the only school board that was 

forced to set some priorities in terms of where their available cash was to be 

spent. Healy, in her numerous visits to classrooms in the United States, 

mentions a commonplace occurrence: upon commenting on a well equipped 

computer lab in a particular school, she discovered that it was at one time the 

music room. As one of the "extras", music had been eliminated and the 

space quickly became designated as a computer lab (which is a commentary 

of another sort). Computers in this particular school had also been placed in 

regular ciassrooms but most of them were not being used by students 

because of lack of money to train teachers. 



Healy reports that she heard this same lament dozens of times in many 

of the schools she visited. Teachers are often expected to spend their own 

time and money on learning how to use, teach, and integrate computers into 

existing curriculums. It is usually emphasized that computers are not meant 

to be an add-on in the classroom. That they are an add-on to teacher 'spate 

time" seems irrelevant. The justification for such huge expenditures (often at 

the expense of other programs, equipment, and print resources) is that 

children must become familiarized with technology because it pervades their 

very daily existence and their success in life may be threatened if they are 

not exposed to it 

In cases where governments, computer companies or corporations 

donate equipment or funds to schools, the initial costs may be avoided, but 

the rate and cost of this rapidly changing technology becomes out of the 

financia[ reach of most school boards. A prime example of this is given by 

HeaIy in her mention of the Open Charter School in Los Angeles. This 

school was chosen by Apple Computers to run a five-year project for 

research and development into computer applications for schools. Money 

was made available for virtually everything: intensive teacher training, extra 

staff, 190 computers (one computer for every Wo students), ongoing 

technical support, and upgrades throughout the life of the project At the end 

of the project, Apple pulled out and the school was left to finance any 

upgrades and maintenance costs- Needless to say, the school couldn't afford 

to continue to use the technology because their regular school budget 



(including any parent fundraising projects) simply could not sustain the high 

costs associated with remaining current within this form of technology. 

In Alberta, funds were made available for basic wiring (a somewhat 

complicated process in older schools that had asbestos insulation), but this 

does not take into account the many costIy upgrades that have been required 

as new innovations appear (e.g., multimedia and updated "educational" 

programs). Of particular expense is the installation and licensing of multivse 

software. A single program can run upwards of $300, an expense that very 

quickly adds up when one takes into account needs and ability levels of 

different age groups. rhis problem is certainly not unique to Vle Calgary 

Board of Education, or even provincial boards throughout Alberta. In addition 

to these problems, there are a number of other costs associated with 

computer installation and upkeep, inctuding: technical support (i.e., onsite 

technology teachers who are readily available), theft, insurance, and teacher 

education. In order to keep up with technology costs, money must be taken 

from the budget for textbooks or library materials. The Calgary Board of 

Education is a case in point: library budgets have been cut while technology 

budgets have increased. These cuts have impacted not only print resources 

but the number of teacher-librarians in the system. 

Estimates of the real costs of computers in schools are mind boggling, 

to say the least These costs range from $375,000 per state school in 

California (for a low end system) to $27 million for eleven schools in one 



school district (obviousIy a very high end system). Neither of these estimates 

take into consideration teacher training (in Armstrong and Casement). 

Others (Jensen, 1993; Roszak 1994; MialI, 1995; Stoll. 1995; Barbules 

and Callister, 1996; to name a few) also remind us of the great initial and 

ongoing expense in maintaining computer technologies. In particular, Stoll 

drives home a fundamental point when discussing computers in the 

classroom. We are faced with many difficulties within our education system, 

including budget constraints, and we are often in a scramble to obtain 

essential classroom materials (not to mention teacher salaries...). Wiring 

classrooms is an additional cost that technology brings to schools, and these, 

too, run the risk of obsolescence. (This does not even take into account the 

heavy financial burden involved in purchasing software and connecting it to 

the Internet.) HeaIy suggests - quite rightly - that money should be set 

aside for brain research in order that we may optimize all the teaching tools 

we have at our disposal. 

By and large, teachers are quite receptive to introducing computer 

technology into their programs, but most have not been adequately trained. 

Ross (1991) found that the primary concern teachers had about using 

computer technology was lack of knowledge or training. This remained a 

major stumbling block over the years (e-g., CaIlister and Dunne, 1992; Van 

Dusen, Lani, and Worthen, 1995; Eraut, 1995; Mahmood, Mo, and Hirt, 1995; 

Pence, 1995-1 996; Nicol and Butler, 1996). 



And so it remains today. In most cases, teacher training (professional 

development) within the realm of computers, falls largely into the hands of 

teachers themselves. For some, it is worth the extra time and money, and for 

others, it is not 

The Information Aae in a Global Context 

As the pressure is on for businesses to compete in the global 

marketplace, fears of lagging behind gradually filter down to schools and the 

education that children receive. Without asking too many questions, it has 

apparently been accepted that knowledge has become one of our greatest 

buffers to such dreaded results. In other words, knowledge has become one 

of our greatest resources. Frequent international comparisons of academic 

achievement may appear to be innocuous, but this carries with it another 

message: the race is on, not only to compete effectively in the international 

marketplace, but also to achieve the highest grade point averages in the 

world. 

In-School Concerns 

That the drive is on to be number one is reflected in the way our 

Calgary pubiic school report cards are structured. Initially, on the scale o f  

one €0 five, one was low and five was high. As an administrator divulged to 

me, due to a quiet but effective backlash from parents, the order was 



reversed because of the competitive connotation associated with number 

"one". As school boards, curriculum developers, and educators respond to 

demands for greater expertise (particularly within mathematics and science), 

we may be participating in the creation of a super race (where have we heard 

that before?), while at the same time participating in the erosion of some vital 

human qualities. Admittedly, this is occurring independent of computer 

technology; however, the appearance of the lntemet in schools has brought 

with it the impression that ready access to the latest information is 

immediately available and desirable. 

Armstrong and Casement quote an elementary school principal as 

saying, 

'Knowledge is doubling every fiffeen months, and we want out students to be exposed 
to the most uptodate information. Classrooms are information-poor; the computer 
makes them information-rich." (p. 122). 

His choice of words (infonation-richlinfonation-poor) seems to further 

underscore the monetary value (which, in this society, translates into relative 

success or failure) that is linked to computer technology. Whether it is valid 

to assume that the computer holds the promise of wealth in any form does not 

even arise. Armstrong and Casement point out that it is not quite so 

straightforward. Not only do children need to possess a certain amount of 

lntemet savvy (i.e., knowledge about how to manipulate their way through the 

plethora of "information" availabk on the wild, wild, web), but they need to 

possess a certain level of maturity and perhaps sophistication when it comes 

to possib[e diversions (i-e.. self discipline in bypassing all the possible 



temptations along the way to become sidetracked to games, advertising. or 

even topics of educational content removed from their original search). This 

can be summarized in one word: confusion (particularly for younger 

children). 

Before books are completely discounted as excellent sources of 

information, we need to remember that even if the text is too difficult to 

comprehend, children can always use picture cues or easily pick up another 

book from the library stacks to catch a quick glimpse of what is inside a book 

and whether the information is relevant or not Computers are not always 

user-friendly. That the aforementioned principals commentary is extremely 

oversimplistic becomes even more blatant when you actually place a child in 

front of a computer with the expectation that an independent worker suddenly 

will emerge. Rather, as Armstrong and Casement note, in place of an 

independent learner, a child in need of a constant tutor materializes. This is 

not only true of young learners. Researching any topic at any age requires a 

great deal of time and patience. 

At a time when we need schooI librarians more than ever, their time is 

either being cut back or eliminated completely. We have five hundred fewer 

teacher librarians now in Alberta than we did in 1983 (p. 131; Armstrong and 

Casement). In some cases, librarians become school technology teachers 

whether they want to or not Similarly, in some schools, the arfs (music, 

physical education, art, etc.) are being displaced by technology. 



Internet Concerns 

Armstrong and Casement, with the help of a librarian, undertook a 

search on the Long March of the Chinese Communists in 1934-35. One hour 

later they had found nothing relevant on the Internet. They found that they 

were not alone. In 1996, a British journalist wrote an article about the 

effectiveness of the internet. His topic was the Corn Laws of 1846. When he 

entered his title, he discovered that the first "hit" was called "Breast implant 

firm halts compensation claim" (in reference to lawsuits against Dow Coming 

about breast implants). After a number of other dead ends, he gave up and 

returned the next day, more successfully. Armstrong and Casement point out 

two distinct problems. One is that topics must be very specific and the other 

is that different search engines may organize data bases in completely 

different ways. When you place children in this situation, it is quite clear that 

they require a good deal of training and constant supervision. This of course 

assumes that the teacher has had some very specific training and has spent 

a good deal of time getting to know different search engines and 

bookmarking any relevant sites. In one case, a Toronto teacher and her 

grade five class sat staring at a Nazi bulletin board. On another search for 

chickadees, one of her students found herself connected to a sex chat room. 

Another difficulty in trusting the information highway as the road to 

enlightenment lies in the lies that lie ahead. Information posted on the 

lnternet is not monitored or refereed (not that even experts in any particular 

field can always be trusted to be unbiased), so information presented as f a d  



may indeed be pure fabrication. It is difficult enough for most adults to sort 

out fact from fiction (particularly when we are subliminally bombarded by 

flashy advertising), but for children it is even harder. 

These same thoughts are echoed in the work of Miall (1995). He 

makes us aware that not only should we be wary of what we read on the 

Internet, but of what we will have to go through to find it. 'Information 

searches on the information highway are a joke. They are slow, use 

incomprehensible search techniques, and are ludicrously incomplete. Most 

communication is mindless babble ..." (p. 10). Along with spending a great 

deal of time and energy, roaming around on the information highway requires 

spending a great deal of money, also. He makes us furthermore aware that 

these costs are often hidden as overhead in universities and government 

departments (meaning that everyone, whether they have direct personal 

access or not, winds up paying for it). 

Robertson (1998), echoing the words of Neil Postman (1992) 

emphasizes our unquestioning acceptance of technology to the point of 

worship. She includes in her work an excerpt from a 1997 Council of 

Ministers of Education conference: 

'Information technologies help build students' self esteem, empowering and enabling 
them, as weir as building their confidence and feelings of success-..[and furinemore 
that students1 ...w ill assume more responsibility for their reaming, using inquiry, 
collaboratfve, technological and probfem solving skills, al[ of which are required in the 
global marketplace." @, 92) 

This belief that technology wilf solve most of our problems and give us high 

status in the global marketplace implies that unemployment is the fault of 



individuals themseIves - if they cannot embrace the new technologies, they 

cannot survive, Robertson discusses an article in which the father of a toddler 

is looking far into his child's Mure success as he proudly states that 

computers "...really prepare them." (p. 99). 

Promises that we can reach out to others globally (via the Internet) with 

the purpose of developing a better understanding of other cultures may well 

be nothing more than another false reality created by technological promises. 

The isolated and very contrived circumstances under which many of these 

communications occur are unlikely to produce the kinds of changes that we 

really require on this planet - La., those of an ecological nature rather than a 

mechanistic one. 

Final Comment 

Regardless of what our orientation is toward computer use in schools 

(i.e., positive or negative), this technology is part of the architecture of the 

classroom and it is being incorporated into the mainstream curriculum. 

What is required now is a look at the impact of computer use in the 

classroom through the eyes of teachers engaged in the process. This is 

addressed in the next chapter within the empirical portion of this study. 



/ 

CHAPTER THREE 

EMPIRICAL STUDY: PERCEPTlONS OF COMPUTER TECHNOLOGY 

The relatively recent intervention (some would say intrusion) of the 

lnternet in schools has opened numerous other options and possibilities for 

the use of computers in education. Although this may be said to be yet in the 

beginning stages, there are a growing number of users who have discovered 

many practical applications of the Internet in everyday classroom learning 

situations that are unconventional. These discoveries come not only from 

teachers but from students as well, which serves to provide students with a 

greater sense of empowerment and some control (albeit limited) over their 

own programs. Along with the potential to enhance, expand, or extend any 

kind of research topic, the Internet presents other possibilities in developing 

deeper understandings of global connections. Such usage broadens the 

potential of the Internet as a tool for heightening awareness of culture, 

society, differences, simlarit ies, social justice issues, democracy, critical 

inquiry, etc., in other words, a transformative dimension. 

The possibility of adding a transformative dimension to classrooms 

through the use of Global Leaming Networks was explored in a Calgary 

public school situated in an upper-middle class area. Conversations also 

included discussions about current computer use. 



Background 

Because Global Learning Networks are beyond the 'regular 

curriculum, there was not a great deal of prior knowledge concerning such 

projects, and a presentation at a staff meeting as well as a detailed written 

description was directed to those who expressed interest in participating in 

this study. 

Of the approximately thirty teaching staff employed within this 

particular school, eleven volunteered to participate in this study. Three of 

these eleven people held administrative positions, either part or full time. All 

participants varied in their knowledge of computer technology from novice to 

expert (based on a self rating scale), with relatively equal representation of 

staff members from Division I (grades one to three), Division I1 (grades four to 

six), and specialist teachers (music, physical education, technology, and 

resource). It is significant to note that several others (five or six) expressed 

interest in the project but with their teaching load and the variety of other 

school commitments, felt that they could not become involved in one more 

activity. Several others stated that they did not come forward because they 

felt too inexperienced with computers and did not feel that their contribution 

would be valuable. Even though they were assured that everyone's input, at 

whatever level of global and technoIogical understanding was worthwhile, 

they did not feel comfortable participating in the study. 

Throughout this chapter, participants' views are presented in 

quotations in small print 



At the time of this research, this schooI was equipped with over sixty 

"state of the aK Maclntosh computers, a number of colour printers, a 

scanner, LCD panel, two digital cameras, and a variety of other technological 

aids. The computers were distributed equally amongst teachers (most of 

whom work in a team situation with one other partner, which allows for 

sharing four computers amongst two classrooms), and the remainder (at the 

time of this study) are located in a computer lab. Computers are networked 

throughout the school via one sewer (intranet system), enabling students and 

teachers to access personal folders from anywhere in the building. 

Classroom teachers have all been using computers in essentially the 

same way - drawing, graphing, word processing, spreadsheets, hyperstudio, 

Internet, etc. Support is available from the technology expert on staff, along 

with several other key individuals who have developed their computer literacy 

to a higher degree than others. There is a range of skill levels amongst 

teachers and [at least in theory, anyway] there is a spirit of open 

communication and sharing. 

The variance in age and ability amongst students has been beneficial 

to both the individuals who assume a leadenhip role and those who receive 

the support and guidance of their peers. On occasion, students have been 

able to assist teachers in resolving some of the minor technological gliches 

(that occur with some ftequency), but this occurs rarely and only under the 

supervision of teacher. This was seen as enhancing self esteem in children: 

't'm not as current as t should be [due to the time it takea...f don't have €he 
knowIedge. But that can become a positive because 1 can call on other kids. I want 
them to be able to go with theirstrengths* 



It should be noted that several computercompetent students have 

derived some enjoyment from sabotaging the school intranet system. Some 

teachers have optimistically predicted that as more and more students master 

higher level computer skills and develop greater responsibility when using 

computers, they will have the ability to sort out their own [minor] computer 

problems. 

Statistics surrounding the number of students who have home 

computers also arose several times through the course of our discussions. In 

one classroom (with approximately thirty students), there was only one 

individual who did not have a home computer. Others who offered this 

information reported no more than three or four students who have not been 

exposed to computers in their homes. 

The interviews were based on a set of questions (see Appendix I); 

however, in most cases the interview format evolved into conversations 

tailored more to suit the knowledge and experience of the individuals 

involved. This allowed for freer expression and flow of ideas and opinons, 

without sacrificing the internal integrity of the study. Invariably, h e  questions 

were covered in one form or another: responses either spontaneously 

emerged during part of another discussion, or were given as direct answers. 

As expected, several themes emerged from the topics discussed. Of 

significance to this study are the following themes or topics: Professional 

Development, Power and Politics, Child Development, Values, and a final 



commentary on the likelihood of inserting Global Leaming Networks into this 

particular school. Other patterns can be identified as well, but for the sake of 

brevity, mese are integrated into the aforementioned major areas. These 

themes are prefaced with a section about attitudes (both positive and 

negative) towards computers in general ("Technology Learning Outcomes: 

Computers as Mandate"). 

Technoloav Learning Outcomes: Conrouters as Mandate 

The administrative team in this particular school and the surrounding 

community are in full support of computer technology. Theirs was a 

collaborative plan developed virtually from the first few days that the school 

opened, and it has since been followed through as a priority. 

aWhere our [money] came from is [the principal took Q fmm capital budget and said, 
'I believe in technology'. She had control of things at start up. Some was matched 
by parents- tt was not a pilot school but rather believed in technology...this is the 
wave of the future. When the school numbers increased 0.e.. students), the decision 
was made to get a technology expert--.before that, it was articulated by the 
community,.." 

By and large, most teachers who were interviewed regard computers 

in the classroom as very positive. In some cases, Mure employability was 

presented as an issue. Because we are living in the so-called Information 

Age, the belief is typically held that it is the responsibility of the education 

system to keep abreast of current trends in order that children graduating will 

be on a level playing field. Even #ough it is impossibie to predict what skills 

will be needed by the time elementary children graduate grade twelve, it was 

felt by many (not all respondents held this belief) that i€ is our duty to provide 



the same tools in our schools as are being used within our society. One 

person in particular expressed deep concerns about our general lack of 

scientific expertise in Canada. This comment was followed by an observation 

that we have moved so much towards the humanities that we have no 

balance within our education system. The associated concern here involves 

lagging behind in the global marketplace. (The Information and 

Communication Technology document hopes to address such concerns 

through its emphasis on the forces that shape, monitor, and protect the 

school: governance, leadership, policies and procedures, regulations, 

legislation, and community standards.) 

Several participants mentioned the benefits to children with special 

needs. Effective computer programs are also very helpful to the teachers 

who must design individual programs for students with mild to moderate 

learning difficulties. 

Interactive CD roms have also been very helpful to students who are 

not speaking English as their first language. If schools are equipped with 

high end computers, students not only listen to and learn to read English, 

they can also compose sentences, record their own voices, play them back, 

and monitor their own proununciation, grammar, etc. 

Several respondents believe that for students struggling with fine 

motor development (which affects pencil grip, legibility, etc.), computers can 

provide an opportunity to produce legible work at a faster rate (once 



keyboarding skills become f h l y  in place). They are thus less frustrated in 

daily activities than when they are required to use pencil, paper, and eraser. 

"One studen t...[wh oj stnrggled with fine motor  coordination^ ... would never have used 
paper and pencil, but the computer was very exciting for him ... he had an interest in 
learning. His fine motor was developing at the same time, bu€ r i  was] not as 
frustrating." 

It is very evident that most of the teachers within this particular staff 

are, on the whole, quite convinced that computer technology in classrooms is 

highly beneficial to students and teachers. However, it is widely 

acknowledged that we have some distance to travel and mysteries to unravel 

before full competence is achieved. Through the course of our 

conversations, several points of contention were articulated. The most 

common complaint involves the mechanical breakdowns that have become 

commonplace. The frustration associated with this is compounded by the fact 

that the computers are networked throughout the school: when the system 

"crashesn, none of the computers work While a teacher was specifically 

hired to take on the role of technology expert, there is an inherent downside 

to this position: as a teacher in the school, it is not always possible to drop 

everything at any given moment to provide immediate computer assistance, 

whether the problems be major or minor. 

Also frustrating is the time that it takes to wade through the abundance 

of material on the Internet in order to perform searches or complete research 

projects. Establishing computer bookmarks (which allows for students to go 

directfy to preselected sites) makes for easier access, but this becomes a 

time issue also, as teachers are required to do the legwork (which often 



requires a great deal of time and patience), adding to an already heavy 

workload. 

Identified as another weakness is the varying levels of computer 

literacy amongst the staff. A major thrust of the school technology committee 

(which is chaired by the technology teacher and comprised of teachers who 

meet during lunch on a weekly basis) is to learn computer techniques and 

then share new information with other staff members. This has enabled a 

small number of staff members to develop more advanced skills than others, 

but at issue - again - is time. These same people are functioning with full 

teaching loads in a very busy school with a number of other ongoing 

committees (e-g., diversity, professional development, assessment, division 

meetings, staff meetings, team meetings, partner meetings, parent meetings, 

etc.), making virtually everyone on this staff feel stretched to the limits. 

When asked about the philosophical objections that have arisen to the 

mass introduction of computers into schools, everyone acknowledged that 

these may have some validity, but not to the extent that they would personally 

disconnect their classroom computers or cany out any further investigations. 

One individual, however, did have some solid opinions about computer 

technology in elementary school: 

'...It makes no sense that so much money has been spent on technology in 
elementary schaol. Why was [subject schooq designated the ffagship techno schoolir 
Technoiogy alienates people fmm the real world ... camputers are a fast food 
mentar@ ..." 

Because these obiections cover a relatively broad span (from health 

concerns to financial burdens), it was somewhat difflwlt to deal with specific 



issues. It was acknowledged by all respondents that they had not been 

exposed to, or had not sought out (likely due to time constraints and 

pressures to complete the curriculum) a great deal of information that would 

detail the issues in this area. 

One individual expressed concern about the way that computers are 

used in the home. Strict parental guidance at home was believed to be a 

reasonable solution to many of the problems associated with such abuses of 

computer technology as visiting inappropriate web sites. Attached to this 

statement was the suggestion that parents need to undergo a sort of training 

program in order that their children regard computers not as toys or electronic 

games, but rather as tools to serve educational purposes. The difficulty here 

lies in who decides and defines "educational". Software developers could 

claim that vital problem solving skills are being promoted in programs that 

have children wend their way through a variety of mazes while killing off the 

"bad guys". While this may be a form of problem solving, who can say 

whether it is desirable, given the emphasis on annihilating one's perceived 

foes. 

Another individual felt that children visiting inappropriate web sites at 

school absolutely should not occur, as it is the duty of the teacher to 

continually monitor students, and to take the time to bookmark relevant sites 

before the children even sit down at the computes. 

Every respondenf at some point throughout Vle interview, stated that 

computers are tools. One individual was particularly adamant that we must 



be cacefil not to become too dependent on machines to solve all of our 

problems, and that furthermore, having to use books for research purposes 

still holds a great deal of merit in aiding development of patience and 

perseverance. Research tends to be a slow process, and children - 
particularly in the early grades - will be done a disservice if an attitude of 

"quick fix" in school is promoted or permitted. The belief here is that certain 

skills (including spelling and penmanship) are necessary prior to reliance on 

spell checks or keyboards. To this respondent, computers cannot eliminate 

these kinds of problems, but rather exacerbate them. Several others held the 

same opinion. 

Computer addiction was also raised. Although schools logistically 

could never provide the opportunity for such extensive use, it is an issue that 

needs to be addressed as more and more computers are appearing in 

homes. This perhaps fits with the aforementioned parent education that may 

be necessary. Whose responsibility it is to take on this type of education 

program becomes a moot paint Administrators and teachers are cautioned 

to be ever watchful of blatant values education. 

Another downside to computer technology is the high cost of 

maintenance and upgrading required to remain current The f q  million 

dollars that was allocated by the provincial government (although it is a vast 

sum of money) will never be enough to keep up with such rapidly changing 

technoIogy. 

'Everything's getting bigger and bigger, we load on these huge programs, then we 
have to add on more memory* then everything gets bigger again ...* 



If this is left to individual schools or school boards, the problem of inequity 

becomes even more pronounced. Wealthier school boards and school 

districts may be able to keep abreast of changing technologies, but others 

simply will not have the financial resources to maintain such a costly 

undertaking. In the case of individual schools, the relative wealth can be 

based to some extent on the success or failure of parental input (which 

includes not onIy fundraising but other resources such as donating time and 

equipment). 

In a school such as the one involved in this study, this may not be as 

big a concern as for others for several reasons. As stated by one individual 

who participated in the planning of the technology program, it was built into 

the plan that hardware and software very quickly becomes obsolete and 

certain allowances must be made if technology is to continue to be a priority 

in this community. Another reason is that parents are very involved in the 

school, both physically (in the classrooms and on committees) and financially 

(as evidenced in the various school fundraisers that occur). Regarding the 

role of government in funding issues, one person fully believes that it was 

handled as well as it could be given the circumstances surrounding 

technology, funding, and society. Being highly in favour of computers in 

schools, no matter what the cost. the comments were: 

'[As for] money issues..Packdale Centre was renovated. Money is being wasted 
realty badly. People are so brainwashed, they blame Ralph wein1 ... there are so 
many supen'ntendents..,now [CBW directors strll get between $120,000 to $150,000 a 
year-..Money is more misued in this system than any other system. Sharing CBE 
money with the rest of the province is not an issue for me. The other things that go 
on are disgusting ..A hey redid [renovat* downtown [central office1 then hid the 
fa&.,they're not -ng top jobs, they're W - n g  secretaries.= 



This suggestion that the blame for lack of financial resources needs to 

be shifted away from the Klein government and placed squarely on the 

shoulders of the Calgary Board of Education is based on the belief that there 

is plenty of money within our own board but that it is not being allocated 

wisely, particuIar\y since ofices are being remodeled and administrative 

conferences are still heavily subsidized. 

Four of the eleven respondents were quite firm in Vleir belief that the 

benefits far outweighed the shortcomings (some would perhaps even deny 

that the term "shortcomings" would even apply), and the remainder were less 

certain and became fairly quiet and noncommital when this topic arose. No 

one, of course, has all of the answers, and as teachers, we can only try to 

make the best of what is now a mandated part of the curriculum. There was 

widespread acknowledgement that we really cannot predict what skills will be 

specifically needed by the time the students in this school graduate from 

grade twelve, but at the same time, there was general concensus that 

computers, as tools, are an important part of schooling. 

The preceding highlights some of the benefits and some of the 

drawbacks according to the perceptions of the participants in this study. 

Everyone is resigned to the fact that computers are in the classroom to stay, 

so theirs is a search to find the most appropriate ways to utilize them. This 

does not mean, however, that there is a general feeling of preparedness, 

consideration of their perceptions, or sense of control, The folIowing section 

addresses these issues in depth. 



SPECIFIC ISSUES 

Professional Development 

Although the school in this study is very fortunate to have a technology 

teacher on staff who has been available to provide ongoing support as well 

as learning opportunities outside school hours, there are still a number of 

concerns (in part philosophical and in part practical) amongst teachers in this 

area. 

From a philosophical standpoint, a number of teachers strongly object 

to taking even more of their personal time to learn and explore the 

potentialities of computer technology when there are already so many 

demands to learn new cumculums, attend meetings outside school time, 

become involved in various committees, etc. At the same time, there had not 

been any raises nor had the five per cent pay reduction from several years 

ago been reinstated. 

From a practical standpoint, concerns arose from staff members being 

at different levels of ability, making some technology presentations are too 

simple while others are too advanced. Also, there are no fiee workshops 

available through the Board that would address these issues, and visiting 

other classrooms and schools requires substitute teachers, for whom there is 

no special funding. 

in answer to some of these concerns, alI members of the 

administrative team, along with a few other teachers, pointed out that the 



directive from the Calgary Board of Education is that all professional 

development is expected to be carried out during personal time, with no 

allowances for substitutes or (in most cases) any monetary compensation for 

course fees. This is being promoted as one of €he realities of the teaching 

profession. To quote one of the administrators m o  participated in this study: 

'We don't have the workshops or support available fmm the system, and if they're 
going to do it, they have to do it on their own time. There is not the money from the 
[Calgary Board of Education] or the government ...[a nd they1 can't do a whole tot It 
does fall on the shoulders of the individual teachers ... [but it has] some positives. 
[Professional development] costs money ...[a nd when that1 becomes an issue, people 
feel that if they want it bad enough, they are going to do &.." 

Another member of the administrative team held the same perspective: 

The clear message from [Chief Superintendent1 Donna [Michaels] is that anything 
we do in the future will be on our own time..." 

The other side to this coin was quite succinctly summed up by one of 

the teachers on staft 

"We are swamped right from August to June ... Every time we turn around someone 
wants to add something, [It comes to a1 point you're going to have to take something 
away or the school day will become ten hours. They seem to want all o f  this to be 
part of the school, but there's been no thought put into resources or training staff. 
What I want is subs [substitute teacherq provided,..after teaching a full day, [we1 run 
off to the far end of the city for a technology meeting to find out what [we] want or  
need to know isnt what [we'llj get. It wasn't until one on one [with my computer1 that 
I got something out of it, but I dont think that's viable. I used the Internet over the 
summer. Not every teacher has a computer at home, and with the lousy pay we get, 
who can afford to buy one?* 

In the past, specialists were available, either to host after-school 

workshops or to provide advice and support over the telephone. Workshops 

still required driving across the city outside of school time, but mere was 

perhaps less resentment because of the relatively easy access to specific 

professional development topics and it usually didn't cost teachers any 



money. Elimination of these positions leaves teachers in a quandary: they 

need answers, but there is no one to ask- 

In terms of the difficulties associated with leaming about computers 

and incorporating them into curricular areas, some suggestions were put forth 

to streamline or improve the present situation. One was to have greater 

involvement and support from the administration team, providing more 

leadership in daily computer usage, and direct contact and assistance with 

students. Providing substitute teachers or administrative support came from 

more than half the respondents. The suggestion to deploy the administration 

team in classrooms in order that teachers could have relief time to came from 

a number of staff members. (This suggestion did not arise dufing 

conversations with members of the administrative team.) Not one teacher 

was very well disposed to the thought of having to pay for ongoing workshops 

as well as attend these courses on their own time. 

Another suggestion (this was mentioned in one form or another by 

several staff members) was that we are trying to do too much within the area 

of professional development. At the present time, we have three school-wide 

priorities: technology, assessment, and diversity (i.e., diversity in leaming 

abilities as opposed to cultural diversity). Because each of these topics is so 

broad (and, it must be noted, important), it is difficult to master any one in 

particular. 

We need more [professionat devetoprnentJ time. Wm alE our different committees, 
we are becoming fragmented. There" not enough time to become a master of 
anything, We're all becoming a 'Sack of alC trades'. One suggestion to make PD 
[professional devetopment? better is to simply focus on PD on technology or make i€ 
individualized so people choose their own PD and rely on their [mI professional 



judgement-.if they don't think they need to upgrade in any way, they dont,..&ut just 
focus on one thing,..nikel technology.' 

This is a very sensitive topic and due to the position of the 

administration, one that cannot easily be resolved. As one of the 

administrators pointed out, 

"PD needs to be tied in to the needs of the school. peacherq can pursue individual 
PD if they choose to do things for their own growth on the side, that's their choice, 
but when you're tied to a particular community, these are the needs, the priorities, 
they need to be tied all together. When teachers make moves to other schools, what 
should be foremost in mind is what are the priorities in other schoo ls... Teachers need 
to look around when they come to a new school.,.w 

Having professional development in school (1-e., during one of the 

weekly staff meetings) that would allow for sharing of technological 

applications amongst teachers was put forth. However, one of the difficulties, 

as expressed by one of the teachers who has taken the time to become quite 

familiar with technology, was that some teachers may be expected to assume 

a leadership role, which would increase their workload, but they may not 

necessarily receive anything usable in return. At the same time, the 

expectation to participate in other school committees, etc. is becoming 

overwhelming: 

"I'm a little confused. We are getting all this pressure from administration to learn 
technology, but I'm asked what I'm doing in other areas- I don't have the time. 
Leadership..-okay, 1'11 donate my time and energy, but are they going to do 
something to update my skills too? The technology committee could train others for 
a day, but they could use that day to team more themselves," 

One of the greatest difficu [ties for teachers lies in the la& of simple 

instruction manuals (in print form) that would permit individual learning 

(assuming that teachers feel they have the time for it) or easy access to 

simple solutions when problems arise. It may seem that teaching and 



[earning keyboarding is straightforward and simple, but it is not There are 

many 'tricks" that must be introduced and explained (for example, to peeorrn 

certain fundions on Macintosh computers, one must know the right keys to 

push; to unlock the system, teachers are given a top secret "hot key" that 

cannot be written down anywhere lest a student stumble upon it and with 

malice aforethough, wickedly wreak havoc with the school's entire computer 

system). 

Professional development is a major area of concern for teachers, but 

no one seems to want to listen. One of the administrators commented that: 

'Stress is extremely high in the CBE. EAP [Employee Assistance Program] is very 
busy ...p eople are talking about suicide kinds of things, Temporary staff are also 
experiencing greater stress, but everyone wants a job so badly that they just do it 
[whatever is asked of them1 ..." 

Connected with stress is the sense that no one has much control over 

what happens in their own learning environments. It is true that teachers 

make the final decisions regarding teaching methods, but with mandated 

curriculums, they have very little input, if any, regarding confenf* This is not, 

however, the only area in which these staff members staff expressed a sense 

of powerlessness. 

Power and Politics 

A recurring theme throughout the interviews was the role of individual 

power (or perhaps it would be more appmpriateLy stated as powerlessness). 

This feeling was equally expressed in varying degrees and forms, either 



overtly or coverly, by both teachers and adminirntors. In the words of one 

administrator: 

"...t feel very powerless lots of  times,,.caught in a Catch 22 Teachers in this 
province need to be vocal; parents need to start speaking up-..the government cut 
services to health and welfare too [along with funding cuts to education1 ... these are 
all human, it's not big business, It's the human things that affect the quality of life 
and [it's] ... the quality o f  being that is being undervaiued,..in the CBE I get 
discauraged. I go to system meetings, talk and interact with superintendents.--get a 
picture of the CBE in relation to government and the rest of Alberta..talk about 
feeling powedess ... outside the school I detect a sense of hopelessness. t find it 
comforting to come back here Po schoofl,-.here I can make a d0Kference.* 

Intricately interwoven into power issues are political issues. For all our 

talk in recent years of empowerment, it appears that we are a fair distance 

away from actually achieving such lofty ideals. In one sense, teachers can 

wield a great deal of power (in the sense of power over children and, in some 

cases, colleagues), and have often been held responsible for destroying self 

esteem. In another sense, there is a great deal of powerlessness associated 

with being in the teaching profession as well. 

We must concede that inherent in this profession is a hierarchy: 

teachers must follow the rules as laid out by the administration, although 

collaborative decision making is promoted as diminishing the power structure 

to some degree; schools must work in accordance with school board policies 

(including funding) as well as Alberta Education (perhaps one of the greatest 

power brokers, as it is this body who decides what, when, if, where, why, and 

how curn'culums are developed); who in turn has some commitment to the 

government (and of course, to the business community). 

At the schooI level, there was a fear or wncem expressed amongst 

many of the teachers that they could only ask €he "right" kinds of questions - 



ie., those that would not in any way challenge the status quo. This includes 

questions regarding technology, professional development, committees, etc. 

This kind of thinking not only creates a good deal of resentment and behind- 

closed-doors chatter, it is in direct contradiction to what we purport to be 

instilling in the minds of the children with whom we come in contact It is 

difficult to state with certainty why we tend to be so acquiescent when it 

comes to such issues, but several staff members speculated that since 

teaching is a nurtun'ng profession, we are generally reluctant to create 

potential conflict situations. 

The unfortunate psyche of teachers is not to revoR,,,we are nurturers..,always trying 
to make someone feel good and you cant make someone feel good if you're being a 
jerk, But unless you're a jerk, no one listens to you. That's where business get what 
they want." 

Another speculation is that a sort of public humiliation would occur, 

and yet another is that as soon as we step inside the doors of any particular 

school in the system, we need to be prepared to embrace the existing 

philosophy of the school, democratic decision making notwithstanding. As 

noted by a couple of staff members: 

'..,when your absence [from social functions1 is noted by the administrative staff, why 
would we feel free to express opinions?* 

'mere is a] fear in asking questions, I donY feel the freedom to voice my opinion, i 
have seen someone voice a po~~cally incorrect opinion get publically squashed ...Is o 
I try to1 stay on the straigM and narrow. [It's not1 just this school, n's [ats of other 
places. Even with Alberta Education telling us, we're becoming puppets...we have 
lost alt that free thinking,.," 

If we feel silenced within our own small teaching and learning 

community, it becomes more understandable that we would not feel 

comfortable to question the 'higher powers". This brings us back to 



professional development Many of the participants in the study felt that not 

enough adequate research or planning went into introducing computers into 

schools (one objection in particular involves equity issues), and certainly that 

there was no allowance for proper teacher training. Several people strongly 

felt that politics (i.e., govemment influences) played a major role in the fffy 

million dollar funding allocation, since no election is ever really very far away. 

'I think the govemment tells especially Albertans what they want to hear, especially if 
you belong to the Chamber of Commerce in this province.,-if the Chamber of 
Commerce valued hanging from your toe, we would have a course in hanging from 
your toe whether it made sense or not, and someone higher up in the Board or 
Alberta Ed would be able to justify it. The CBE would jump on the 
bandwagon ... Many things in education are ridiculous, and 1 don't think a lot of 
thought is put into it ... I'm shocked that such educated people don't stop and say, 
'Hey, that didn't work there, why is it going to work over here?' ... I like technology, but 
I'm not getting carried away with it..." 

However, whatever the ultimate reason that we are now struggling with 

the intricacies and difficulties in the teaching profession, in general there is 

an air of just trying to keep oneself afloat in the teaching pool. Whether we 

perceive correctly or incorrectly that we have no (or limited) choice or power 

in deciding what happens in our classrooms, the fact remains that computer 

technology is here, and a technology plan is now a mandated part of the 

program of studies. Whether we feel empowered or disempowered, we will 

be faced with decisions not so much of a philosophical nature, but rather of 

practical application. 

Child Development and Values Education 

Although chiid development is embedded within every aspect of 

teaching and learning, it is included as a separate topic because of the 



criticism that was expressed concerning Global Learning Networks and their 

inherent philosophy. One respondent was deeply troubled by introducing 

social justice issues, poverty, discrimination, etc. into daily classroom 

activities because of h e  level of intellectual processing that might be 

required. 

It was felt that at the elementary level, children are so very much 

involved in still developing a sense of self that to subject them to deeper 

issues would only cause guilt and confusion. It was stated that they cannot 

be blamed for where they are born, that poverty and homelessness would 

frighten them rather than sensitize them, and that such projects would involve 

teaching a certain value system. 

'We have two world paradigms colliding with each other.,.my question is, whose 
polftics do we use?,,.€o define social justice according to whom, is my first 
question..-where I'm opposed to [taking a stand regarding social injustfcesj is I don? 
believe that children should be the vehicle for that They're struggling already just 
trying to figure out about friendships and their own self esteem ... childhood needs to 
be gentle sornetimes.,.the stress that everybody feels is passed on to kids, They 
grow up wondering, 'Will there be jobs?' ... I ask myself, 'How can I help this child 
know more about themselves?'.,.then they can ask what they can do for the wodd. 
But if they haven't got that inside, even in their thirties or forties they're not going to 
do anything ... Junior high (would be1 approptiate [to introduce Global Learning 
NetworksI; grade six possibly.,." 

Others were equally aware of the potential difficuLties that may be 

encountered when introducing sensitive issues to children, but no one agreed 

that elementary school was by any means too early. 

The worfd is not sweet and kind ail the time ... Even little kids can understand [thatl, 
You have to bok at the indiiidual cases, bu€ kids can undersfand that some peopb 
do not have food to eat or homes to live in..,we have to be caceful, but t think we 
underestimate their knowCedge. They know a lot,.Awareness is coming more to the 
forefront We wan€ kids to stop and thinkthat some children dont have milk to drink, 
'So what if t didnt get that toy [for my birthdayl?' lsnY thaf what we want the world to 
be, more caring? fsnY it our Job to impart the f a W  



Many staff members are also parents, and one in particular described 

a family incident surrounding a certain brand of running shoes that are 

associated with human rights abuses in another country. 

These issues have already come up in our own family ... Every shoe manufacturer 
has the same thing. They can get very cheap labour in other countries, It's an uphill 
battle and only good for as tong as the pressure stays on, These kids are not too 
young, 1 think we coddle our kids. We don't let them be real. Yeah, they're 
fortunate, but not all families in the world are that way. Kids can help ...[p erhaps] 
participate in fund raising for other countries for basal readers.,,* 

The point to be made here is that most children (unless they have led 

very sheltered lives indeed) have already been exposed to a variety of these 

issues and are fully aware of more than they are credited with knowing. 

Television programming carries with it many subtle messages, and even the 

cartoons children watch may reflect any number of societal biases, forms of 

discrimination, etc. One of the respondents was very enthusiastic about 

becoming involved in a Global Leaming Project, emphasizing the importance 

of properly introducing and discussing beforehand the issues to be explored. 

In answer to the concern that there is no sense of reality (at the elementary 

level), the general response was that it was very real indeed for children to 

be connecting with other children and sharing their experiences. 

GlobaC Leamina Networks - A Final Cornmentaw 

The entire purpose of the study was to determine whether or not b e  

teaching and administrative staff were amenable to introducing Global 

Leaming Networks into their school year, either as an ongoing activik or as 

a discrete project Because there has not been much information (if any) 



about these from Alberta Education or the Calgary Board of Education, for 

many staff members (both participants and non participants in this study), this 

was the first they had ever heard of Global Learning Networks. It is no simple 

task to condense such a massive area into a workable explanation, and this 

has undoubtedly merely scratched the surface. All but one of the 

respondents felt that using the internet for such a purpose would benefit 

students at any age. As is the case with anything we undertake in 

classrooms, emotional and intellectual development must be taken into 

consideration when selecting projects, along with curriculum compatibility and 

the all important time factor. 

The first two conditions are relatively simple to control for, but the final 

condition, that of time, was a huge stumbling block it has already been 

emphasized that those of us within the teaching profession are feeling 

ovenwhelmed and overloaded, and the background research required to cany 

off anything else may be too much to hope for within this school. Even if one 

teacher were to cany out the legwork and provide an outline for others to 

follow, there is a great risk (as articulated by one individual) that it would 

become too prescriptive, and that pre packaged learning would not fit within 

the philosophy of the school. 

Although it may be discouraging for the time being, one must bear in 

mind that the infusion of technoLogy into curriculums is in its beginning 

stages, and that as classroom teachers become increasingIy more competent 

in learning and delivering yet another new area, there may yet be much hope 



for the inclusion of Global Learning Networks either as special projects or as 

part of the existing science, social studies, language arts, (etc.) curriculum. 

That Global Learning Networks are workable in Alberta classrooms is 

noted in the following chapter. A summary of the many successful and 

worthwhile school projects presented by Cumrnins and Sayers (1995) is 

followed with several stories of school projects in Alberta that illustrate how 

computers can be used to advance transformative pedagogy in an integrated 

sense. 



CHAPTER FOUR 

GLOBAL LEARNING NETWORKS: THE SUCCESS STORIES 

From the vast number of successfuI online research activities, 

Cummins and Sayers (1995) present eight examples of Global Learning 

Network experiences derived from two central agencies: I'EARN (the 

International Education and Resource Network) and Orillas. Both of these 

networks emphasize intercultural learning. I*EAftNas focus is using 

telecommunications to raise and confront issues such as prejudice and 

intolerance world wide. Its aim is to enhance students' development of 

critical thinking and empowerment while generating new knowledge in a 

collaborative setting. The basic objectives of Orillas are very similar, 

providing a multilingual mechanism for focusing on activities that promote 

social change, enhance understanding of other cultures, value community 

traditions (for example, folklore and oral history), and advocate for antiracist 

education (among others). Both organizations strive to include schools within 

and beyond North America to ensure cultural diversity. What follows is a 

brief overview of the case studies that Cummins and Sayers present in their 

work, demonstrating the ways in which global learning can succeed through 

the use of computer technology. 



Scenario One: Bosnian Refucaee Camp 1993 

This project began when Narcis Vives, an educator from Barcelona, 

heard of a pacifist organization's plan to visit a Bosnian refugee camp (which 

had been set up by the Croatian military) in Savudria, Croatia. Vives offered 

to donate a computer and modem to the camp's makeshift school. Once the 

electronic mail system was underway, Sanel Cekik, one of the 500 children in 

the camp, transmitted a message through the [*EARN network to schools all 

over the world describing the horrors that he and his family were subjected to 

during the war. Translations into other languages were made possible by 

posting a general request throughout a variety of Global Learning Networks. 

A student from New York was able to interpret Sanel's message into English 

and from there it was translated into many other languages around the world. 

Responses to Sanel's message came from children all over the world, 

expressing their care, concern, and shock Further communication came to a 

halt, however, when the Croatian Army director intervened and quite literally 

pulled the plug on the computer. Not about to be defeated, Vives posted an 

electronic mail message telling of the unfortunate circumstances, but it came 

with an alternative plan: students were asked to send drawings, letters, 

videotapes, etc., to Barcelona, where they could subsequently be taken to the 

camp. The team of relief workers then organized an 'International Day of 

Solidarity," which included a videophone conference call between the 

children at Veli Joze and students from two cities in New York and eight 

schools in Barcelona. To achieve this, a video camera was placed in a 



telephone receiver, enabling photographs to be taken along with simple 

written text during phone conversations. 

A somewhat unexpected offshoot occurred as a result of the 'Day of 

Solidarity": a clown who had been invited to entertain the children organized 

"Clowns Without Borders", a volunteer troupe of performers who raise money 

and perform for children in Boznian refugee camps. This concept was picked 

up by entertainers in other parts of the world and benefit concerts have been 

held in Pakistan, Chiapas, Brazil, and countries in North Africa. 

As a final point, Cummins and Sayers state: "This communication, 

while uncomfortable, has generated a resolve among many students to 

understand the roots of discrimination and to confront its manifestations in 

their own societies." (p. 30) An outcome such as this underscores the 

validity in participation in such activities. 

Scenario Two: Second Lanauaae Acquisition - Maine and Quebec Citv, 

This initiative by the Orillas global learning network involved an 

interschool cultural exchange in 1992 between two upper elementary 

classrooms; one in Maine, and one in Quebec. Both groups were new to 

Global Learning Networks. The students in Maine came €tom a francophone 

background and were interested in reclaiming the heritage of their parents 

(many of whom still spoke French at home). The native language of the 

students in Quebec City was French. They began their communication by 

exchanging cultural packages (containing such things as individual and class 



photographs, samples of sail and flowers, etc.) but without knowing the exact 

identities or location of their counterparts. 

The opportunity to practice a second language was beneficial to both 

groups: the English speaking students in Maine communicated as much as 

they were able in French; and the French speaking students in Quebec City 

used their English. By the end of the year, they had published a bilingual 

magazine, which the students themselves wrote, critiqued, revised, and 

translated. In this case, geography worked in their collective favour. living 

only three hours apart allowed for a unique culminating project: they met 

face to face. The students from Maine traveled to Quebec City and were 

perhaps somewhat surprised to learn that their French speaking counterparts 

were deaf, essentially making French their second language and sign 

language their first 

The potential for learning another language through computer 

technology is self evident. An added benefit was that the natural delays in 

communication allowed students time to reflect on and revise their writing 

before responding. A project such as this not only dovetails very nicely into 

curriculum (i-e., it is not one of the dreaded 'add-ons"), it atso authenticates 

second language acquisition in several ways: students communicated with 

students, making it possible to fulIy comprehend the frustrations that 

accompany [earning a foreign language; and this was a collaborative effort, 

involving not only the teacher as "expect', but €he entire student body as 

teachers in their own right 



Scenario Three: ConfrontIna Pmiudice - New York and San Francisco 

This project was made possible through Orillas in 1993 and was based 

on the work of Gordon Allport, a well known social psychologist whose work 

involved studying the effects of cooperative learning activities on reducing 

prejudice. The aim of the two inner city schools, Sheridan in San Francisco 

and P.S. 19 in Brooklyn, was to deepen understanding of cultural differences 

and attempt to erode prejudice. 

Interethnic tensions between Amcan American and Latino students at 

Sheridan Elementary (a newly desegregated inner school) were exacerbated 

by the physical constraints imposed upon them by a playground filled with 

portable classrooms, as well as having very little in school contact since the 

Latino students were in bilingual classes and the African Americans were in 

"regular" or English development classes. Along with restricting their 

freedom of movement, it severely limited their chances of meeting on a social 

level even at recess. The global learning partnership these third and fourth 

grade Latino students formed with their Brooklyn counterparts was most 

appropriate. The third grade students in New York were primarily of Amcan 

Caribbean descent, thus forming a unique kind of bridge for all the 

participants. 

The partnership began with a video exchange involving indigenous 

celebrations from Sheridan, and traditional games from P.S. 19. These video 

exchanges proved to be very successfol, with each group learning muctr from 

the other. 



Initially, the partnership included only the two classes; however, a 

conversation in the staff mom at Sheridan generated interest in a grade two 

teacher (herself of African American descent as well as most of her students), 

ultimately resulting in their participation in the video. 'Miracles" obviously did 

not happen, but this was a beginning, especially since an intra school 

association arose (and continued in the proceeding yean), providing an 

important (perhaps necessary) opportunity to develop two way understanding 

within the school. 

This association not only brought students face to face, it united them 

further through sharing family stories. The end of this project became the 

beginning of something else. 

Scenario Four, San Dieqo, Denver, and Puerto Rico: Parental Element 

Cummins and Sayers remind us that the flexibility of an organization 

allows for moving beyond its own boundaries - there are no rules that 

prevent parents from becoming active participants along with their children. 

At the beginning of the 1989-1990 school year, families from Sherman 

School in San Diego had been invited to join an after school computer course 

(originally designed as a literacy course). Their ethnic backgrounds were 

varied, and inciuded Latino, Aftican American, Cambodian, and European 

American. The purpose of the course was to provide instruction in computer 

use (word processing and te~ecommunications), then to form partners hip with 



others through through an Orillas project using electronic mail. The finaf goal 

was to publish a local newsletter that would be distributed in the community. 

As a kick-ofF. families in San Diego created a book comprised of 

cultural contributions from the various ethnic groups and sent copies to their 

partners in Colorado and Puerto Rim. As their proficiency in basic computer 

use increased, they began communicating with their long distance partners 

via electronic mail. Spanish speaking participants were elevated to a new 

status, becoming teachers as well as learners. Children from backgrounds 

other than Spanish (for example, Keovong, whose family fled from Cambodia) 

became interpreters for their parents, recording their stories, then working 

with others to translate their messages into English or Spanish. 

The continuing support and enthusiasm of the Sherman School group 

helped to bring about several publications that were distributed within the 

community. These included; information concerning parent teacher 

conferences (purpose, procedures, etc.), an international collection of articles 

that focused on technology and self esteem, and a community newsletter 

featuring people from their own communi€y. In addition to learning about 

computers, the families involved 

",,,recognized the many resources and talents of their local and distant 
colfeagues,,.[andj realiued how much they could accomplish if they pooled their 
efforts in new ways..,[and furthennoref ...g ained greater confidence.' @, 50)- 

Scenario Five: Ex~lorations In Folklore: Intearab'na Proverbs 

In an Orillas-initialed project, classes were invited to collect and 

analyze proverbs. It was set up as a contest inchding such requests as: 



best drawing illustrating one of the proverbs; best original fable (writing an 

original story based on a proverb); greatest number of animal proverbs by a 

single class; and best original essay concerning a proverb that projects a 

biased or outdated viewpoint (for example, one which places women solidly 

in the home). 

Several schools in the United States and Puerto Rico expressed 

interest and participated in this project. Each selected their area of interest, 

used their own unique approach, then shared their findings through the 

electronic mail system. It was a valuable learning experience not only 

because it became a relevant and educationally sound language learning 

unit, but it also provided students with the opportunity to share cultural and 

linguistic knowledge. At the same time, they were engaged in critically 

analyzing content while recognizing and valuing their own and each others' 

oral histories. 

Curnmins and Sayers make one final point about using Global 

Learning Networks to explore folklore: 

'...they also can bring cross cuttural awareness and language skills to students who 
otherwise would never have access to people from distant lands and other wotfd 
views." (p. 57)- 

Understanding that we are all connected through certain universal themes 

can help to deemphasize and demystity the psychological barriers created by 

that which is foreign to us. 



Scenario Six: The Holocaust: Confmntina Prejudice and Intolerance 

The HotocaustlGenocide Project is an ongoing on-line opportunity for 

students ail over the world to use computer technology to access information 

about the Holocaust it started in 1992 through [*EARN in lsrael and has 

involved schools across the globe: Argentina, Australia, the former Soviet 

Union, Poland. and the United States. 

Information is accessed through the Internet, providing databases and 

computer archives from around the world. In addition to this, an on-line forum 

exists wherein members can share ideas, partake in discussions, give and 

receive advice about research topics and methods, etc. Although most of this 

occurs on-line, in one case involving an Australian teacher, a teacher from 

California, a student from Seattle, five students and their teacher from New 

York, and thirty five Israeli students, information printed on a computer 

screen was brought to life. This group traveled to Poland, where they visited 

death camps and Holacaust memorials, then went on to Israel where they 

stayed with host families. This, of course. deepened their understandings of 

prejudice and intolerance. 

In addition to on-line access, the HolocaustlGenocide Project 

produces an annual publication called "An End To Intoterance" which 

publishes commentaries from students and teachers as they complete their 

respective projects, expressing their feelings, findings, and hopes. In 

addition to this, new Holocaust teaching units are developed by students and 



teachers based on research conducted over the Internet These lesson plans 

are then made available through Global Learning Networks. 

In the words of Reerna Sanghvi, a grade eleven student, "While 

working on this telecom project, I have learned many things ... children who 

are educated to respect other cultures, races, and religions generally grow 

into tolerant adults who raise tolerant children." (P.61). This poignant 

comment by a young person further impresses upon us that these kinds of 

learning experiences are not isolated but rather have a real life, long term 

effect. 

Scenario Seven: Safe Drinkina Water: Nicaragua 

This project was prompted by a visit to Nicaragua taken by ITARNs 

Boston coordinator, Dell Salza in 1991. She went on this trip as a participant 

in Habitat for Humanity (an international organization whose major purpose is 

to provide housing for people living in "Third World conditions), and as she 

witnessed the lengthy daily trips that women and children had to make just for 

their water supply (which, in many cases, was contaminated and many 

people were suffering from cholera), she was moved to transmit a call for help 

through [*EARN. She had teamed ihat a contribution of $100 to $250 could 

provide the materials necessary to build a sanitary well. This became known 

as the "Rope Pump Project" and involved very simple materials: concrete, 

wood, a single wheel, and a length of rope with metal cups knotted at regular 

intervals. 



The response for contributions was widespread, coming from the 

United States and as far away as China and Spain. The impact was equally 

profound for both contributors and recipients. In one case, a thirteen year old 

Nicaraguan girl, Leyla del Carmen Campos Luna, sent a letter of gratitude for 

no longer having to walk four kilometres each day for water. Kfisti Kraus, a 

fifth grade student from Oregon who helped to provide this particular well, 

expressed her own excitement at having been part of this project: 'The jog-a- 

thon was a big success ...[ and] raised $2,143.00 ... thafs 22 pumps! ... This is 

the best thing our school has ever done!" (p. 64). 

At the time of their Miting, Cummins and Sayers reported that $1 0,000 

had been raised for h e  Nicaraguan 'Rope Pump Project" The educational 

benefits of learning how to construct a rope pump, participating in a fund 

raising project, and communicating cross culturally are immediately evident 

The learning goes beyond a skills-based approach to education. Also 

included in this experience was the opportunity to discuss "...controversial 

issues such as comparing the disparity of access to heaith services in 

industrialized and developed countries ..." (p. 66) - in other words the 

opportunity to apply higher level analysis, synthesis, and critical thinking 

skills to a real life situation. 

Scenario Eiaht: "The Contemeorarv": Lona Istand, New York 

Beginning as a high school newsletter. "Ihe Contemporary" soon 

became a popular magazine comprised of student-writfen and edited artic1es. 



From there, it was picked up by I * M N  and has become an international 

telecommunications forum for students to voice their opinions and learn about 

issues of global importance. 

In January of 1994, the Middle Eastern crisis was posted as the topic 

for discussion. This was, of course, a highly controversial issue, but the 

intent was to provide a vehicle through which common understandings could 

be reached as a beginning step toward future peace. Personal testimonials 

came from both Palestinian and Israeli students, but rather than achieve 

better understanding or tolerance of one another, tempers flared and fears 

grew within I*EARN that continuation of these kinds of discussions would 

serve to alienate schools around the world, thereby threatening the future 

success of Global Learning Networks. 

The debate was given a second chance in the May, 1994 issue where 

further discussion included reactions from students in other parts of the 

world. The end result has been to continue with The Contemporary, while at 

the same time issuing disclaimers about student publications in order to 

preserve the credibility I'EARN has established. 

While the students who participated in discussions surrounding the 

Middle East crisis discovered that there are no quick fixes to such complex 

issues, they would invariably develop a broader understanding of how politics 

can be tightly intennroven into intolerance and hatred. In this case* they may 

not have felt entirely successful in achieving their original goal, but at least 

they had the opportunity to express their beliefs and opinions. This was a 



valuable lesson, not only because of the discourse it afforded, but to the 

student editors who conceived of this topic, it underscores that €here are no 

quick foces for such issues. 

GLOBAL LEARNING: THE ALBERTA CONNECTlON 

The case studies presented by Cummins and Sayers are inspiring, to 

say the least They not only present computer technology as a highly 

desirable avenue through which to explore global issues, but a very 

necessary one. In Alberta, we have the technology in place, but are we 

utilizing it within a global context beyond doing computer searches for data or 

for "fun?" 

"In Focus," Alberta Education's newsletter, has published several 

accounts of the way in wfiich the Internet or World Wide Web have been 

used within classrooms. The March, T996 issue chronicles several such 

instances of teachers and students connecting globally. 

Shenvood Heights Junior High School in Shewood Park participated 

in a project with Rothberg High School in Tel Aviv soon after the 

assassination of Yizhak Rabin. Prime Minister of Israel. Students from Tel 

Aviv used electronic mail to tell their own perspective of his murder. This was 

subsequently posted on Shemod Heights School's home page. 

Gibbons School in the Sturgeon School Division reports several 

ongoing projects that provide opportunities to link with their global 

neighbours. Among these is their "Taming the Tube Project 2996" which 



involves investigating television-watching habits of ten to twelve year olds. 

Along with learning about the mechanics of computer use (i-e., data 

collection; organization of material, etc.), they are required to anaiyze issues 

such as how television influences the attitudes and lifestyles of their peers. 

While this is not closely aligned to critical inquiry in t e n s  of social justice, it 

is a beginning into awareness of certain Canadian pastimes and their relative 

value. The next step (i-e., considering such matters as equity, energy 

consumption, marketing tactics, etc.) may not be that far away. 

Vital Grandin School in St. Albert was involved in a project with 

approximately fifteen thousand students from all over the world wherein 

children share their favourite books and/or authors with one another. There 

is great potential for understanding cultural diversity and identity within this 

context. 

There are undoubtedly many other stories of Alberta classrooms 

connecting globally in a socially meaningful way, and if teachers and 

students become more accustomed to the technology and its application to 

broader issues, ideas will be shared, voices will be heard, and a new era in 

education can begin. 

This brings to a close the research basis for this thesis. The final 

chapter contains a synthesis of  the findings as well as conclusions that can 

be drawn from this undertaking. 



CHAPTER FNE 

DISCUSSION 

What began as one specific study into the feasibility of introducing 

Global Learning Networks into an elementary setting evolved into a much 

broader inquiry into the role of technology in education at large. This 

entailed both practical and philosophical implications of computers in the 

classroom. 

This discussion will begin with a focus on the specific issues regarding 

computer use in the elementary classroom. This will be followed by a review 

of h e  specifics involved in introducing Global Learning Networks into a 

Calgary classroom. Pedagogy within the Calgary Board of Education will be 

then be explored followed by a discussion of the broader societallcultural 

influences that permeate our thinking at almost an unconscious level with 

regard to the role of technology in society. Closely connected to the latter, 

but dealt with separately, is the involvement of business and politics in 

education. This, in turn, will be followed with a few final remarks. 



COMPUTER USE: BENEFlTS AND DRAWBACKS 

PrearnbIe 

in order for teachers and educators to make informed, intelligent 

decisions about how and when to use computers in schools, we must be able 

to distinguish sound from faulty research. Before we accept as truth the 

stated benefits or shortcomings of computer technology or its related 

software, we must first bear in mind that research findings represent 

someone else's interpretation. As readers, we must pay close attention to 

what was highlighted and what was ignored within the final discussion and 

conclusions. An example of dubious interpretation lies in the research 

of Evans-Andris (1995). In her effort to determine what shouId be the role of 

the computer coordinator in an elementary school, she discovered that 

integration of computing activities into subject areas was low. Amongst her 

recommendations to rectify this problem was the suggestion that the 

computer coordinator should not assume classroom responsibilities but rather 

be on hand to provide advice, resources, etc. for teachers. This was a 

worthwhile suggestion, but what was neglected in her final analysis was what 

the teachers were saying: morale was law and the workload was high. It is 

not that her interpretation was necessarily inaccurate but rather that her final 

discussion was not comp1ete. Simple solutions are not aIways workabie: 

foisting more work on overloaded teachers is not likely to improve morale, 



reduce stress, or motivate them to incorporate computer technology into daily 

classroom life. 

There are two other overriding thoughts to entertain while reading the 

research. The first consideration is who is initiating the research: if a 

technology design system, with a clearly vested interest in promoting its 

software is involved, then we must seriously question whether the results are 

truly unbiased and whether the whole picture is fully brought to light. The 

second matter involves an evaluation of the degree to which the positive 

findings outweigh other methods of delivering curriculum. We must never 

forget that computer technology is rarely a substitute for real experience. 

Research Discussion 

In this section I will examine some of the various issues surrounding 

the use of computers in the classroom. This will include a discussion of the 

perceived benefits and perceived problems associated with computer use. 

These issues involve the use of computers in genera[, but they are also 

implicit in the use of GIobal Learning Networks. 

In order not to become entangled in a lengthy discursive debate 

regarding computers in general, I will confine this section to these key areas: 

learner attitude (which includes motivation, cooperation, and self esteem), 

cognition, and health concerns. Other relevant topics such as financial costs. 

social implications, and the Information Age wil[ be integrated into the final 

two sections. 



Attitude Towards Leaminq 

Although it is not measurable in any sort of statistical sense, an 

important determinant of school success is motivation. Despite the lack of 

quantifiable evidence to prove or disprove that the computer is effective as a 

motivating tool, this "behind the scenes" factor is included as a separate 

section because motivation has a powerful inff uence over teachers' decisions 

regarding teaching methods. Software developers, fully cognizant of this 

fact, may use effective advertising techniques rather than sound pedagogical 

justification to market their products. 

As a classroom teacher, one of the assertions to which I personally 

take exception centres around computers as highly motivating tools. Many 

studies, whether they are specifically investigating motivation or not, include 

statements about students being excited, highly motivated. or exceptionally 

well behaved when they are placed in front of a computer (e.g., Capper, 

1988; Clark, 1992; Hay, 1997). This is not to say that computers are not an 

effective way to motivate children, but it is not the only way, and it may have 

tiff le to do with the machine itself (for example, teacher excitement, content, 

and opportunity to work with peers may heaviIy influence attitude). There are 

many other approaches to new learnings that are exciting also, and we must 

not be swept away by the false belief that computers will suddenly transform 

attitudes towards learning. Another factor €hat may influence motivation is 

cultural norms surrounding computers. High tech solutions are offen seen as 

glamorous by both teachers and students. 



Many of the studies relating to motivation also include a word about 

cooperation (e.g., Nastasi and Clements, 1993; Sivin-Kachala, 1 995; Peck 

and Hughes, 1997). Again, it is not that computers do not enhance 

cooperation, but to imply that computers in and of themselves are responsible 

for improved cooperation is difficult to prove. It is crucial to know whether 

control groups are included in such studies, what standards are used, and 

how outcomes are derived. 

Increased learner self esteem is included as a positive reason to 

employ computers in the classroom (e.g., Sivin-Kachala, 1995); however, this 

is another learner effect that may - and does - occur independent of 

computers. If students are successful when using computers, they certainly 

will have feelings of achievement. On the other hand, 1 have also witnessed 

(and felt) great frustration and feelings of complete and utter failure with 

computer use. 

Whether students are using pencil, paper, and books or whether they 

are using high tech equipment to complete their work, they will feel 

successful to the degree that they have control over their own learning. To 

use motivation, cooperation, or leamer self esteem as a prominent reason to 

turn on computers or to expect that they will be magical, motivating, mind- 

enhancing machines is ridiculous. This is -re studies making claims that 

computers promote better learning may be somewhat misleading. Computers 

may heip, but this cannot be used as any kind of guarantee. In the final 



analysis, what must be taken into consideration is the overall effectiveness of 

each and every method we use to promote good teaching and learning. 

Coanition 

Turning to research that specifically targets computers as they relate 

to the cognitive domain, we find staunch enthusiasts and devout doubters. In 

this section I will highlight two types of software: skills-based and interactive. 

Discussion of the Internet will be inciuded in later sections, 

There are claims that certain kinds of software can actually hasten 

cognitive development (e.g.. Papert, 1980). Assumptions such as these 

could well be correct; however, we should question why it is important to 

hurry children into maturity and what the possible consequences could be. 

Before we get too carried away, we need to seriously think about what 

constitutes quality learning and quality of life. It is almost becoming a given 

that chitdren are involved in so many different activities that free, imaginative 

play is being crowded out and childhood stress is on the rise (Elkind, 1995). 

What is important in terms of classroom use is our ability to discern 

what is appropriate software and what is worthless. The technology Learning 

outcomes set out by Alberta Education are generally skills oriented (for 

example, students are expected to be able to demonstrate basic 

understanding of operating skills; know how to organize and manipulate data; 

be able to access information; learn how to integrate various applications; 

etc.). Whether we are using straight skills programs, CD ROMs, or the 



Internet, we always need to be questioning the merit of technology above 

other forms of learning. 

It is generally accepted that software design in the early days of 

computer technology was of poor overall quality, even amongst those whose 

eyes [virtually] light up at the mention of computers, but this does not mean 

that all software is of high quality, either. 

Skills Based Software 

Turning first to skills development, new and improved skills oriented 

software, although under threat of being supplanted by newer interactive 

technology (e-g., multimedia and CD ROMs), are still up and running. These 

programs may still have a place in schoals or homes, but they need to be of 

superior quality or interest is soon lost to the tedium and repetition associated 

with practicing a particu tar skill. 

Skills software usually targets two main subject areas: mathematics 

and reading. Computer programs focusing on math skills are perhaps the 

most common of the two. Memorizing math facts via an electronic medium 

may be interesting for some, but it can also get very dull very quickly. If 

children need support in memorizing basic facts, the cost of software should 

be weighed against the cost of simple, effective math oriented games that 

have withstood the test of time (e-g.. Snakes and Ladders, Bingo, or  card 

games). One of the disadvantages to computers is that they usually limit the 

number of participants to one or two players. More than one person at a 



computer is usually awkward because in order to see properly, one needs to 

be looking directIy at the screen. Traditional games, on the other hand, can 

usually be played in groups of at least two people, which can be more fun 

and at the same time allows greater opportunity for dialogue, explanation, 

and discussion, which are known to be important factors in solidifying 

understandings. 

Reading programs, too, need to fall under close scrutiny. As 

Oppenheimer (1 997) discovered, even the "better" programs may prove to be 

so focused on skills that creativity and innovative thinking are sacrificed. 

Using a computer program to boost skills may be a novelty at first, but 

if students are struggling within any particular subject, mere are often more 

cost efiective, interesting ways to learn that could involve human interaction. 

Usually, if children are having academic difficulties, what they are likely to 

need most is the opportunity to ask questions or receive clarification. 

Sobare cannot always provide this kind of interaction. 

Interactive Software 

Despite promises, even the new interactive programs cannot be fully 

relied on to promote cognitive development. As brought to light by Healy 

(1998), there is a general lack of hard evidence that computers can enhance 

or accelerate learning. Armstrong and Casement (f 998), in their extensive 

review of computers in schools, had similar reservations, and even found 



research that proved the opposite: students using computer programs were 

found to have lower scores than those taught by more "traditional" methods. 

Some computer programs may be replete with bells, whistles, and 

animations, but if there is a basic misunderstanding of a concept, dialogue 

with a human being is more likely to sort out the problem. Also, as witnessed 

by Oppenheimer (1997) during his visit to a special needs classroom, too 

many special effects can become distracting to the point of being almost 

completely counterproductive. It is this type of sensory overstirnulation that 

also issues from television and electronic games, and it is this sensory 

overstimulation that many people believe contributes to short attention spans 

(e.g., Sanders, 1 994; Healy, 1 998; Armstrong and Casement, 1 998). Using 

such software with children who are having difficulty concentrating could 

worsen, rather than improve, their chances of achieving success in school. 

Heaith Concerns 

Perhaps the most important concern connected with computer use, 

and the one to which is paid the least attention (although not completely 

ignored), is their potentially negative impact on childrens' health. Whether it 

is the responsibility of the government, Alberta Education, provincial school 

boards, individual schools, administrators, or teachen to disseminate more 

complete information about potential health dangers is a moot point 

Alberta Education, in its "Information and Communication, Technologf 

document, does include computer safety as one of the foundational 



knowledge components under the heading: "Students will practice the 

concepts of ergonomics and safety when using technology". The specifics for 

each Division are listed below. 

Division I (Grades One to Three): 

1. demonstrate proper posture when using a computer 
2. demonstrate safe behaviours when using technology 

Division II (Grades Four to Six): 

l . demonstrate the application of ergonomics to promote personal 
health and well-being 

2. identify and apply safety procedures required for the technology 
being used 

Division Ill (Grades Seven to Nine): 

1. identify risks to health and safety that result from improper use of 
technology 

2. identify and apply safety procedures required for the technology 
being used 

Division IV (Grades Ten to Twelve): 

1. assess new physical environments with respect to ergonomics 
2. identify safety reguLations specific to the technology being used 

What is not outlined in this document is the exact meaning of each of 

the above descriptors. It is interesting that it is only when students reach 

Junior High School (Division Ill) that any reference is made to the potential 

that health risks even exist beyond postural concerns. Ergonomics is, of 

course, very important, but a much more potentially dangerous effect is 

radiation. If we are to believe researchers such as Palmer (1993) -- and 

there is no reason not to -- it is the younger children who may be in greatest 

danger because they are still developing physically and mentally. 



Perhaps the most well documented and the most likely to affect large 

numbers of people are the problems associated with vision. Not only do we 

need to be aware of flicker, jitter, glare, and resolution problems, Healy 

('l998) brings to light (no pun intended) that visual irritation can be worsened 

by improper lighting (too little. too much, or the wrong kind). There are few 

things we can do in classrooms about the kind of lighting, but we can ensure 

that computers are in the best location to minimize glare. 

As more information on this topic becomes available, it may become 

an issue that school boards wi-ll be forced to address, but until such 

information becomes more easily accessible to the general population (i.e., 

through newspaper articles, television news reports, etc.) it is unlikely that it 

will be addressed in any way other than what now exists in the Information 

and Communication Technology document. 

Summary Comments 

The issue of computers in schools is indeed a complex one. 

Irrespective of whether research can prove that they are necessary tools for 

schools or that they are a complete waste of time and money, they are in the 

classrooms to stay. Not only must we utilize these machines judiciously in 

concert with mandated curriculums, we must exercize caution in how much 

time students spend using them, regardfess of whether they are used for 

motivation, cognitive development, learning basic s kiIfs, or Global Learning 

Networks. 



GLOBAL LEARNING NETWORKS: A CASE STUDY 

Although Global Learning Networks may appear to be a distinct 

subject area within computer application in the classroom (as opposed to the 

much larger issues of the role and significance of computers in classrooms), 

they are not mutually exclusive, rather the one encompasses the other and 

each sheds light on the other. One involves computer application in the 

classroom and issues surrounding use and the other is a way of using the 

technology to promote transformative pedagogy. 

Prior to discussing the outcome of the empirical study as it relates to 

Global Learning Networks, it may be helpful to again highlight the 

pedagogical approach that is inherent within our school system, as it pertains 

to cultural diversity, in Calgary. 

The Calgary Board of Education states in its Quality Learning 

Document regarding significant learning outcomes: 

'[students will be] ... aware of, appreciate. and accept cultural and personal 
differences." (p. 15) 

This approach, as stated earlier in this thesis, is progressive in nature. 

It would seem to recognize the validity of different world views but there is no 

clear provision for critically examining cultural beliefs, biases, o r  values; in 

particular those of our society are not open to question. This is not to say 

that they do not promote acknowledgment of diierences. Within the 

description of teacher understandings, it is stated that 

Teachers value diversity within a responsive environment b~...recognhing the 
validity of dierent worn views and We experiences..-u (p. 34) 



This is connected to their suggestions of ways that students value diversity: 

"... by] sharing their beliefs and experiences with one another.,,respecting others' 
rights to different beliefs and values.-.valuing different forms of expression-,-valuing 
one another.,." (p. 14) 

This is valuing without evaluating. 

Part of the purpose of this study was to determine the likelihood of 

Global Learning Networks becoming part of teaching and learning within a 

particular elementary school. The simple response to this is, it is not at all 

likely at this time. Underlying this simple response are somewhat more 

complicated factors based on two types of obstacles. One has to do with 

practical concerns and the other has to do with pedagogical beliefs. 

The major obstacles in terms of practicality are time, professional 

development, and available resources. One of the biggest difficulties 

teachers face is delivering the curriculum in a meaningful, effective, timely 

manner. As it is, we are often racing against the calendar to ensure that the 

skills, knowledge, and attitudes of one grade have been successfully met 

before sending children on to the next grade. Global Learning Networks may 

fit within an existing curriculum, but time becomes an even bigger issue than 

it is under normal circumstances due to the background knowredge and skills 

that the teacher must possess prior to introducing this to students. 

Reading the success stories about Global Learning Networks makes 

the process sound relatively straightfoward; certainly rewarding and 

definitely worthwhile. Not only are children using computer technology, they 

are making meaningful connections with other children and they are 



developing tolerance and deeper understanding of issues that affect other 

cultures. This makes for a nice fit within existing curriculums and within the 

Quality Learning Document. However, not only must one access such 

networks through the internet, one most have the patience and knowledge to 

get there in the first place. The actual mechanics involved in the search, 

implementation, and follow through are much more involved than merely 

introducing an exciting new topic to students. 

Each of the respondents in the interviews mentioned the issue of time 

in the sense that in school, there is never enough of it This was 

acknowledged as an obstacle by an administrator also: 

'If they [Global Leaming Networn have been investigated, certainly I would support 
them as far as a way to enhance learning ... but t couldn't see a classroom teacher 
taking that on because of the time ... there's so much going an in their busy lives. 
Unless you threw everything else aside, but we don't have those freedoms 
here.,.cumculum mandates, provinciat testing-.,we can't throw away cum'culum and 
do our own tfring,..l think it would be very difficult for teachers to find time in this 
area.,," 

Even if one individual undertook the legwork and presented a package 

of information to staff members, there are other problems. These arose in 

discussion with the above administrator. Not only is there an objection to 

anything presented in a complete format, the point is made that it must be 

bought into at an individual level: 

'...I'm not into package teaming at all. I have aLways been resistant to any set 
program, that's why I sfruggIe with Reading Recovery. It's so prescriptive and 1 have 
never been one to support prescriptive learning. E don't feel that a package o f  any 
kind fits, It has to be right for the individuals you are working with." 

Time is at issue on severaF [eveis: we have to complete the 

curriculum, and Ewe venture outside the curriculum, we are not likely to get 

support fram ttre Calgary Board of Education or Alberta Education in the f o n  



of information, resources, or professional development Teachers need time 

to prepare and gain skills. 

Connected to time concerns and perhaps overlapping, is resources. 

Computers are a given, the Internet is a given. These hnro resources are 

absolutely necessary to participate in a Global Learning Network Without 

training, or money set aside for training+ however, it is left to teachers 

themselves to pay any expenses incurred. Most teachers do not feel that 

they have the financial resources, the energy, or the time to add more to their 

workloads. As it is already, we are expected to pay for courses to assist us in 

achieving the Technology Learner Outcomes from the mandated Information 

and Communication Technology document. 

The second major impediment to Global Learning Networks involves 

philosophically-based issues. When one of the respondents in the study 

mentioned world paradigms colliding, what was brought into focus was 

pedagogy. Progressive pedagogy is what is promoted by Alberta Education 

and what is acceptable to parents, teachers, and administrators. 

Transformative pedagogy, on the other hand, involves questioning the status 

quo, which is often equated with values education. And anything to do with 

values education is treated with extreme caution, 



ISSUES AND IMPLICATIONS 

This section will address some of the specific issues connected to 

computers as they are incased within two broad domains: pedagogical 

considerations a focus on values-free versus values-laden education) 

and philosophical matters (with a focus on world view). 

From Alberta Education directives, the superficial conclusion to be 

drawn is that computers are present in classrooms for two main purposes. 

The first purpose involves a practical approach (with no explicit values 

attached): schools exist, in part, to prepare students for entry into society. In 

the words of the "Information, Communication, and Technology" document 

'..-young people need to acquire specific knowfedge, skills, and attitudes in order to 
become self-reliant, responsible, caring and contributing members of society.' (p, 2). 

The second purpose, an extension of the above, is articulated in the 

"Framework for Technology Integration in Education* pamphlet and reflects 

philosophical underpinnings (or world view) based on being competitive in 

the global marketplace (also with no explicit values attached): 

'Our success in the global economy depends, in part, on the effective integration of 
technology in education." (p. I), 

Although both of the above aspects seem to be one and the same, 

upon closer inspection, it becomes clear that there is a point of departure and 

that one (pedagogy) derives from the other (world view). It also becomes 

clear that promises of a va[ues-ffee education in Alberta may be actuaIIy 

fraught with contradictions. 



Pedamical Considerations and Contradictions 

'Our work environment has been transformed with computers, fax machines, 
netwolrks, and an ever-increasing emphasis on information as a commodity and as a 
resource." (Cordell, 1993, in Elliott: p. 45). 

The ever increasing emphasis on the acquisition of knowledge in 

school appears as simply a matter of fact: our education system needs to 

keep up with our changing society, and computer technology is present to 

assist students in accessing the latest information. This has seeped into the 

psyche and conversation of teachers and administrators, and it appears to be 

a foregone conclusion. Even those who may question the validity of this 

technology, or are undecided about the benefits, believe that we must have 

computers in our classrooms: 

'! can see the business aspect [from a negative point of view1 ... but we're doing the 
children a disservice if we're not using it (computer technology] in school ..." 

'Whether it's [computer technology] the right way to go - I don't know that; I don't 
think anyone knows that, We have to do the things that are appropriate at the time 
and place. We would be foolish to ignore technology. We have to make sure that 
we provide children with the best opportunities we can. To ignore technology, I 
would question whether we are doing an injustice. They deserve the right to move 
fonvard." 

This reflects a pedagogy that is progressive in nature and free of 

explicit values-teaching. And, as mentioned previousIy, we are very cautious 

when it comes to topics that could be construed as values-laden. This comes 

indirectly from the "powers that be" and dirediy from school administrators. 

During the interview process wi€h an administrator, I asked if the school 

should be responsible for distn'buting information surrounding health 

concerns and computers to parents. The repty: 

"'That's teaching values--That's the parent3 responsibility. We can only do so much 
at school, We can ate& parents, bu€ we canT make them read an article or change 
their vaiues. We can't teach valrres tf we start sending home slanted articles in one 
direction o r  another, that's propaganda.* 



This is a primary example of explicit versus implicit value systems. We 

are not allowed to teach values, but by omission, we are in fact catering to a 

certain value system. Schools in this way exist to teach tasks. They do not 

exist to teach questions about the role of technology in society. We can ask 

questions about society, perhaps, but it is stated as our society. not the 

global society. This is part of accepting the status quo, which has an 

inherent (implicit) value system embedded within it, and that value system 

translates into a belief in a capitalistic, individualistic, technologically 

mediated view of society. In other words, the current path we are on is the 

right one. Admittedly, there are many teachers who are fully aware of global 

concerns but this awareness is not derived from the "Information and 

Communication Technology" document- 

When we place this within the context of Global Learning Networks, it 

gradually becomes apparent that the reason there is not a more direct 

mandate to utilize these is because this type of inquiry would be working at 

cross purposes with implicit pedagogical approaches to teaching. It is not 

that we are directed not to participate h these kinds of learning activities 

(and obviously many teaches have ventured into this domain), but demands 

to complete the curriculum have virtually foreclosed opportunities for most 

busy teachers to participate in anything beyond the curriculum requirements. 

If the Calgary Board of Education or Alberta Education really believed that 

this should be a priority, funding for professional development would 

suddenly appear, workshops would be available, and discussions would 



occur at staff meetings. (This returns us to the comment from a teacher who 

stated that if Alberta Education valued hanging from our toes, we would have 

a course in hanging from our toes.) 

We may conclude, then, that progressive pedagogy does indeed cany 

its own inherent (implicit) set of values, and that computers in schools may be 

something more than just tools. This awareness was present in at least one 

of the interviewees within the empirical study: 

'Everything in a classroom is value-based; we don't live in vacuums. The computer 
itself is a value because someone constructed it - not just for others, but for 
themselves." 

We can choose to believe that teaching facts carries no values or 

hidden agenda, but in doing so we may not be facing the 'facts" ourselves. 

Pedagogy does not stand on its own. A vital element, and one which I 

believe informs any sort of pedagogy, relates to world view. 

Philosophical Matters and Manoeuvrinss 

Along with preparation for the workplace, computers in education are 

justified by reference to the need for the skills necessary to be competitive in 

the global marketplace. Information technology is viewed as providing the 

way to achieve that success, and computers are seen as a viable medium. 

Computers in the classroom also have a symbolic meaning. They are 

the embodiment of a mythology to which we unconsciously ascribe. Smith 

(1999) refers to this as: 

",..the vision of the good Me ...p remised upon industrialized, technoCogically 
advanced civit'iation..," (p. 8) 



In essence, this is an extrapolation of the current trajectory. This vision 

of the Mure is based upon what Smith (1999) refers to as €he 

science/technologicaIIrationalist paradigm (or world view) which in turn is 

premised upon anthropocentrism. This anthropocentric world view places 

humans at the centre of being with other animals and the world itself as props 

for the human drama. This has been further elaborated to a centering on the 

individual, a disengaged model of the human subject (Taylor, 1991). 

The world view alluded to above is one that had its beginnings 

hundreds of years ago with the ancient Greeks who developed the concept of 

the atom, which provided them with a distinct division between spirit and 

matter. This eventually gave rise to modem physics, and this separation was 

furthermore developed by thinkers such as Rene Descartes (mind-body 

dualism). Current western thought is dominated by this subject/object split, 

and arising from that is a mechanistic, fragmented world view. While this 

type of thinking may serve to promote our progress on an individual - or 

perhaps societal - plane, it may subtly yet actively be bringing about a halt to 

our progress as a species. 

It may be useful to expiore in somewhat more depth the concept of 

world view. If we were to apply "eitherlot' thinking to general views of our 

world, we could perhaps anaIyze the extreme ends of the continuum (and, of 

course, we wouId readily see world views in direct opposition to one another). 

At the one end, descriptive words might include "rational, linear, scientific* left 

brain, reductionistic, atomistic" -- in other words, that so typical of Western 



thought At €he opposite end we would apply words such as "holistic, right 

brain, balance" - also known as Eastern thought. 

Mander (1992) explores this duality. He presents a =Table of Inherent 

Differences" (p. 215-219), in which he undertakes a comparison between 

"technological peoples" and "native peoplesn. Topics explored include: 

economics (e.g., private and corporate ownership versus no private 

ownership of land, water, minerals, etc.; competition versus cooperation); 

politics and power (e-g., concept of state versus identity as nation; 

centralization of power versus decentralization of power); sociocultural 

arrangements and demographics (e.g., conquest of nature versus harmony 

with nature; humans viewed as superior life form versus humans equal part of 

web of life; Earth viewed as "dead* versus entire world viewed as alive: 

plants, animals, people, rocks); architecture (e.g., construction design - 

survive individual human life versus construction design - materials 

biodegradable in one lifetime; space designed for separation and privacy 

versus space designed for communal activity); and religion and philosophy 

(e.g., linear concept of time, deemphasis of past versus integration of past 

and present; time measured by machines versus observance of nature; 

savinglacquiring versus sharinglg iving ; dead regarded as gone versus dead 

regarded as present; separation of spirituaIity Porn rest of life versus 

spirituality integrated with all aspects of daily life). 



Many Canadians (and, we hope Albertans) are very conscious of 

alternative approaches (such as outlined above), but overall, we are still part 

of a strong capitalist system. 

Taylor (1 991), in his exploration of Canadian society, identifies three 

features, or "malaises" of modem society that we should be aware of as 

Canadians (and which seem to apply directly to our prevailing attitudes). 

These include: individualism (i.e., a focus on the self almost to the point of 

narcissism along with a preoccupation on the attainment of material 

possessions); the primacy of instrumental reason (La., the use of economics 

as a baseline for all activities along with the dominance of technological 

solutions even though this may not be an appropriate approach to all of our 

difficulties); and our general withdrawal from participation in the political 

arena (i.e., general denial, powerlessness, and false sense of security in our 

highly organized political structures). All of these factors ultimately contribute 

to a fragmented society. 

Graham (1993) also explores the issue of our current technological 

preoccupation, explaining that this mode of thought is and has historically 

been very deeply embedded and unquestioned within our collective psyches: 

"It is a value system most of  us in the Western wocfd have paid allegiance to ... as a 
result of history, education, and the collective habits and patterns o f  the 
technological society in which we cumntIy live ... shared not only by individuals but 
by whole nations and even cuts across ideological barriers." (p- 17) 

When anything is so deeply entrenched, there is little hope for quick 

€ransformation. Graham refers to this as "technological optimism", carrying 

with it the notion that we happily place machines above our own power as 



human beings, which furthemore implies an '...unstinting faith in progress.' 

(P- 19)- 

Technology has served to enhance the disengaged aspect of modem 

life. Much of our interactions with others is mediated by technology. Children 

interacting with a computer in isolation are not experiencing the face to face 

communication that is necessary in becoming fully human. Words typed into 

a computer do not fully convey the meaning implicit in statements the way 

body language and intonation do. 

The scientific-technological world view has given rise to the 

dominance of instrumental reasoning. Taylor (1 992 ) provides the following 

definition of instrumental reasoning: 

*.,,the kind of rationality we draw on when we calculate the most economical 
application of means to a given end. Maximum efficiency, the best cost output ratio, 
is its measure of success." (p. 5 ), 

Instrumental reasoning is very much allied with the production model: 

input (information) - processing - output (knowledge). The factory model of 

education is predicated upon the production model of knowledge. 

The growth of economism (the belief that economics is the sole arbiter 

of values in our society) is based on the high regard of instrumental 

reasoning (Caldwell, 1990). Economics is a science built on finding the most 

efficient means of production and distribution. The interest of business in 

education is a fostering of instrumental reasoning at the expense of a more 

liberal view of education where other values are permitted and discussed. 



The current argument of vaIues in education focuses on the scope of 

instrumental reasoning in the cum'culum. By not teaching values, the role of 

instrumental reasoning expands into areas where it does not necessarily lead 

to wise decisions. Johnathon SwWs "A Modest Proposal' illustrates the 

absurdity of expanding instrumental reasoning too far. 

Students interacting with computer software with its amazing 

computational abilities may feel an enhanced sense of power in their ability to 

control this powerful machine and participate in the real world of adults 

without fully developing their emotional intelligence. 

Global Learning Networks and the explicit transformative pedagogy 

which they encompass stems from a different world view. The science of 

ecology is part of the same world view. Humans are no longer at the 

pinnacle of creation, rather they are nodes in an interconnected web of being 

that exists through mutuai interaction. We exist both within human 

communities and biological communities. Global Learning Networks seeks to 

build links between human communities. The model of knowledge most 

appropriate to an ecological world view is based on a growth model as 

opposed to the production model of knowledge (Franklin, 1990). 

'Wdhin a gmwth model, alr that human intervention can do is to discover the best 
conditions for growth and then try to meet them, In any given environment, the 
gmwing thing develops at its own rate.' (Franklin, 1990; p- 27) 

To a certain extent, the growth model has been encompassed by progressive 

pedagogy where the outcome is IKeIong learners. Unfortunate[y, the optimum 

conditions for growth are not met without the transformative aspect of 



education where the fundamental values of society are open to question. 

Although instrumental reasoning should not be underestimated (we are still 

going to need engineers, scientists, and computer analysts), rather what is 

needed is the concurrent development of an ernotional/moral intelligence. 

The "Information and Communication Technology" document does have a 

clause within the general learner outcomes that states: 

'Students will demonstrate a moral and ethical approach to the use of technology ..." 
(P- 7)- 

However, this "moral and ethical approach" refers to specific outcomes such 

as: 

'Students will demonstrate courtesy-..work collaboratively to share resources ... 
recognize and acknowledge the ownership of electronic material ... respect the privacy 
and products of others. ..comply with copyright legisfation, etc. (p. 10)- 

There is, in Division IV (i.e., high school), one carefully worded reference 

made to the possibility that technology may not be perfect: 

'Students wilt demonstrate an understanding o f  how changes in technology can 
benefit or harm society,,, (p, go). 

Even this, however, only requires understanding, not critically evaluating or 

questioning the broader issues of technology. 

Global Learning Networks recognize that we are not merely 

disengaged thinkers but rather our identities are developed through dialogue 

and we are embodied and interconnected with the physicaI world. The 

values implicit in transformative pedagogy are perhaps best stated by Ronald 

Gutstein (I 999) when paraphrasing Neil Postman (1996): 

'In this scenario the purpose of edurn*on wourd be to inculcate in chirdren a value of 
lifelong c a m  for the environmee no€ necessarily Belong learning for indt&y- 
@. 229). 



lnstrurnental reasoning is thus enframed by our value systems which 

arise from embodied, emotional nature and the dialogical construction of our 

identities (Taylor, 1991 ). Computers in the classroom, within a progressive 

pedagogical framework, can be seen as furthering the atomist/instrumental 

stance by isolating students and further embedding them in the technological 

society governed by instrumental reasoning. If, however, computers are used 

within a transformative pedagogy, they can be seen as opening a window to a 

wider view of the human community as encompassed within an ecological 

community. 

This brings us one step closer to exposing some of the contradictions 

within society and within education, but the influence of two important and 

powerful elements is yet to be revealed. 

Business and Political interests in Education 

The way in which politics and business are connected with our 

technological focus in Alberta schools may not at first be obvious, but if the 

time is taken to probe somewhat further into the relationship that exists below 

the surface amongst business, government, and schools, we discover not 

only that the mass introduction of computers into our school system does 

indeed reflect a value system, but that this is part of a larger world view. 

Using Mandeis (1 991) "Table of Inherent Differences", we see that we fit 

very nicely at the linear, technological end of the continuum. 



Although it is claimed that public education should be values-frae, the 

computer issue, along with certain other "modem" events may suggest 

otherwise. The current directives of our provincial govemment, in conjunction 

with Alberta Education and the business community do indeed seem to reflect 

a heavily laden value system. 

To explain this further, our current govemment obviously promotes a 

free market, free enterprise system based primarily (some would say solely) 

on economics. Caldwell (1990) explores in depth the issues that drive our 

policies, and along with economics, includes the relationship among science, 

the environmental movement, and politics. He speaks of economism (i-e., 

placing disproportionate emphasis on economic values while undervaluing all 

else), scientism (is., the oversimplified belief that science will solve all 

human problems), and technologism (also known as the "technological fiY). 

He furthermore exposes these applications as resulting from 

*.,,linear track thinking that push es...[c ertain considerationsl too far, to the exclusion 
of other equally significant factors.* (p. 30). 

These beliefs seem to be embedded within our own Canadian society, and 

particularly within Alberta. Proof that Vle mentality of those Albertans who 

possess decision making power within our education system is summarfzed 

nicely by the "Framework for Technology Integration in Education" document- 

In fairness, however, it must be acknowledged that the Alberta Education 

collective claims to have requested input from all stakeholders (parents, 

teachers, employers, etc.). On the other hand, we should perhaps maintain a 

healthy scepticism. ffichut (I 999, in Harrison and Kachur) points out that: 



The rhetorical strategy for value judgment defines,-.standards with reference to a 
particular definition of what 'Albertans' value. If is based on mass publioopinion 
polling or selective consensusbuiiding forums with 'stakeholders'; such events and 
knowledge are thus used to jusfr-fy particular values. This strategy is politically 
expedient because the massive number of consultations and polling possibilities 
create a situation where politicians can pick and choose values as they would the 
flavour of the month," (p, 69). 

Business/school partnerships are a growing phenomenon. There are 

several general reasons that we have witnessed the entrance of the business 

community into the sphere of education. The first has to do with job skills and 

the second has to do with funding. 

In recent years, we have been informed by various spokespersons 

from the business community that our education system is not properly 

preparing students for the workplace. This has created a good deal of 

confusion and fear amongst many people, which has in turn created 

somewhat of a furor over curriculum content and delivery of education. As 

previously mentioned, a major player in the reform arena has become the 

Conference Board of Canada, whose interests lie in future prosperity. Theirs 

is an interest based on economism, and they are able to weave their interests 

with those of schools: 

"...the skills listed in this profile D.e,, their 'Employability Skills Profile-re atready 
explicit or  implicit in general educational goaC statements of the provinces and 
territoriesP (p, 5). 

This draws attention back to the "Quality Learning Document", the 

"Information and Communication Technology" document, and Kachufs above 

statement Both of these documents state that they have received input from 

a variety of laypeople, and while it may seem as if their opinions stem from 

reasoned persona[ judgments, they may weft indeed only be reftecting what 



society has already influenced them into believing, thus any "input" from 

stakeholders is merely a recitation of what has already become entrenched. 

A second general reason that schools have had greater involvement 

with business organizations has to do with money. Governmental funding to 

education has dramatically decreased, both on a federal and provincial level, 

leaving quite a noticeable gap in classrooms across Canada. Fundraising 

activities at the school level, once used largely for "extras," are now oriented 

towards providing more of the "necessities." The success of these 

fundraisers varies from school to school (obviously stemming from 

socioeconomic realities in any particular district), but increasing pressure is 

being placed on communities to fulfill the role of providing basic resources. 

In some cases, business partners will provide schools with certain tangibles, 

but financial support in the form of cash is rare. 

This desire to promote the performance of Canadian organizations 

appears to represent the feelings of those having a vested interest 

productivity rather than a significant interest in participating in the 

development of a society with a genuine interest in personal, social and 

intellectual development. While parents and community members may be 

inclined to believe that their efforts are contributing to the financial well being 

of schools, we must ask at what point this altruism end. Similar to 

community efforts to provide for the poor in the form of food banks, shelters, 

etc., are we not merely absolving the government of its responsibilities to 

equitably distribute funds to promote the overall wellness of our society? 



Barlow and Robertson (1 994), too, are suspicious of business interests 

in schools, stating three specific goals that corporations have in schools: 

',..to secure the ideological allegiance of young people to a free market world view 
on issues of the environment, corporate rights and the role of government--to gain 
market access to the hearts and minds o f  young consumers and to lucrative 
contracts in the education indus try...[ andl to fransform schools into training centres 
producing a workforce suited to the needs of transnational corporations." (p. 79). 

Some may believe that this is an overstatement (or oversimplification, 

depending on one's perspective), however, we must recognize that a threat to 

the development of critical thinking may exist and take measures to guard 

against the possibility of shaping young minds to become faithful, obedient 

consumers and employees. Barlow and Robertson continue their criticism of 

business involvement in schools: 

"...business provides speakers and materials ... implicitly or  explicitly representing free 
enterprise theory as some sort of natural law o f  economics. This is desirable from a 
corporate point of view ...[ b@ it undermines the school's ability to help students to 
learn to think critically about economic issues and smacks of the kind of 
indoctrination we ... criticize in totalitarian states." (p- 80)- 

While the business cornrnunrty may object to this claim, it does raise 

doubts when we stop to consider that fypicalIy when a partnership forms 

between individual schools and businesses, there is a great flurry of activity 

within the school to acknowledge their support whilst at the same time 

promoting the virtues of the particu(ar business. Not only is this message 

delivered directty to students, it is also communicated (either directly or 

indirectly) to parents. If businesses were truly interested only in providing 

support to schools and students, one would think that they might participate 

anonymously. I would dare to guess that this is usualIy not the case- In 

some situations, business partnerships are formed without any financiai 



attachment, but rather appear as consultants concerning the skills they deem 

to be necessary for students to develop in order to succeed in the 

marketplace. 

Several principles are deeply em bedded within this mentality, including 

the importance of competition (i-e., w e  must develop those skills faster and 

better) as well as the importance of schools as being business training 

grounds. If it is ultimately decided that this is indeed the purpose of 

schooling, we have no argument against any of this; however, this has not 

been explicitly articulated, yet. 

Thus, with all of #is information at hand, it seems that our 

technological, business focus is more than a drive for access to another 

means of learning, but rather promotes underlying principles that are in direct 

opposition to the formation of a truly global community which spans cultures, 

countries, and continents. Obviously the 'value" of such global Vlinking is 

met with great scepticism (if indeed it is thought about at all by the general 

populace), and without strong support from politicians and the media (which 

we cannot deny exert a powerful influence over our actions and thoughts). 

Therefore, any move towards a more holistic approach to life and education 

from a structural level is likely to occur later than sooner. 

Closely tied to business interests is politics. Many people undoubtedly 

believe that politics should not and does not play any role within our 

education system, but there is some evidence to suggest otherwise. Barlow 

and Robertson (1 994), Mander (1 995,1996), and Robertson (1 998) - among 



others -- would support the allegation that politics not only plays a role but 

that it drives the curriculum. For example, curriculum content may appear to 

be unbiased, but when one stops to ask who decides what should be taught 

and how it should be done, we come to realize that many sources of 

information have been written from one perspective (such as the "discoveqP 

of America). Barlow and Robertson (1994) remind us that teaching and 

curn'culum directly or indirectly influences thinking about 

',-.privilege and power through the topics it evades as well as those it addresses. 
(Po 79)- 

Within the context of the classroom, we see that we can indeed be 

shaping childrens' thinking through allocation of funds - i-e., by elevating the 

educational status of computers (which leads some people to believe that we 

are promoting the thought that we can resolve global problems through a 

'technological fix"), we may be sending certain other messages, particularly 

that school is a place to train for success in the business world. And all the 

while we may be exposing children to certain health risks - even though the 

evidence (i.e., the number of serious illnesses such as cancer) may be 

regarded as inconclusive at this stage. 

In addition to questionable merit in much of the software, Roszak 

(1994) presents another interesting caution regarding computers in the 

'Introducing students to the computer at an eariy age, creating the impression that 
their little exercises in programming and game playing are somehow giving them 
contfo[ over a powerful technology, can be a treacherous deception, tt is not 
teaching them to think in some scientifically sound way; it is persuading €hem to 
acquiesce. It is accustoming them to the presence of computers in every walk of Mer 
and thus making them dependent on the rnachlne's supposed necessity and 
superiocity- Under these circumstances, the best approach to computer literacy 



might be to stress the limitations and abuses of the machine, showing the students 
how little they need it to develop their autonomous powers of thought (p, 242)- 

To reiterate: embedded within our technological focus is a 

fundamental world view, or paradigm. How or whether this directive links, 

assists, or benefits other societies on the whole does not seem to be part of 

our daily deliberations in education. An integral aspect of our quality of 

interaction - or perhaps feelings of responsibility - towards other countries 

(hence our planet) depends to large extent on our own personal andor 

societal viewpoint of reality. Attempting to find a definitive definition of reality, 

however, is almost like seeking the elusive needle in a haystack, for whose 

reality (or rather perspective of reality) do we utilize when evaluating our 

roles in world affairs? And whose perspective of reality represents the 'best" 

truth? And to whom do we really owe allegiance in the first place? And at 

what point are we disempowering ourselves and others in our attempts to 

apply solutions to these questions? This is, of course, a highly subjective 

process and it is very difficult indeed to place the 'smaller picture" within the 

"bigger picture" without acknowledging our own biases. 

Concludina Remarks 

Before this thesis is laid to rest, there are yet a few brief parting 

comments, quotes, and recommendations to be made. 

One of the messages that came through repeatedly within the 

empirical study (and within some of the iibraty research) was that of teacher 



voice (or lack thereof). One of the biggest obstacles to feelings of success 

and completion was lack of time. There is widespread recognition that more 

and more is being required of teachers, not only in delivering curriculum but 

in dealing with a vast array of childhood sociaUemotional issues; however, as 

the workload increases, teachers continue to respond, duty-bound, reaching 

to almost superhuman limits. This is part of an acceptance of the "ordef' of 

things: we are all doing "more with less". In a number of different ways, 

everyone who participated in the interviews expressed feelings of 

powerlessness (in varying degrees): there is a general lack of consultation 

when new directives are issued; the orders come, and they are followed 

through. Mazurek (1 999, in Harrison and Kachur) explains the historical 

aspect of change within education: 

'Unfortunate[y ... changes in the past almost invan'ably happened without input from 
teachers except in their resistance to reform at the classroom level ... It is astounding 
but true that teachers historically have been and continue to be atmost completely, 
as the phrase goes, out of the decision-making loop" (p. 38). 

Why do we continue to accept this as a fact that we have to live with? 

Mazurek believes that this is due to inadequate teacher preparation: 

"Students in Bachelor of  Education programs across Canada are poorly prepared in 
the skilts of  social-economiepoliticat analysis, The focus of teacher education 
programs today is almost exclusively technical." (p- t 8). 

Undoubtedly, political savvy would be of assistance, but what teacher has the 

time? Mazurek suggests that the Alberta Teachers' Association could be 

more involved in this area- This has also arisen in casual conversation 

amongst teachers in staff rooms- It is highly unlikely that funding or support 

will come from elsewhere; perhaps the ATA is our onIy alternative. 



Another are of great importance is that which surrounds media literacy. 

not only at the teacher level but at the student level. Cordell (1993, in Elliott) 

discusses the importance of this with television, but his words also apply to 

other forms of electronic media (e-g., computers, video games). He suggests 

that media literacy should begin as soon as children enter school. 

'Images are created to convey a message ... Wrth images there is no true or false. 
There is only acceptance or rejection on the basis of whether we like or dislike the 
image ... children must be sensitized to how and under what conditions programs are 
delivered to them ...it can only make them more aware; awareness has to be a 
precondition for informed citizenship (p. 49-50). 

Cummins and Sayers, emphasizing the importance of the development 

of critical literacy skills underscore the significant role that education should 

play: 

"If our schoots abdicate the cultivation of critical literacy, the next generation will be 
even more subject than ours to manipulation by those who control the media ...[t he 
more we succumb to media persuasion and omission of divergent perspectives, the 
more democracy [wilr merge] into totalitarianism." (p. f 72). 

To bring the classroom into the global sphere, Harrison and Kachur 

(1999) remind us that 

'...educational change in Alberta cannot be separated from broader changes 
occurring throughout the Western industrialized world and, indeed, everywhere under 
the rubric of globalization ... more than ever - the meaning and purpose of education 
is being reduced to that of servant to the economy, in particular, the dominant 
corporate elite." (p. V7) .  

This brings to mind that the kind of pedagogy that will best serve all of 

humanity can on[y be transformative. David Suzuki (1 997) writes that: 

"...[i is the] relationships between human and nonhuman beings [that1 stilt form the 
core ofthe important things in rife,,.." (p, 210). 

What has been alluded to throughout this thesis is the importance of 

working together and seeking changes that will impact positively in the 



present as well as in the Mure. If we wish to inspire our children to ask 

questions, we must ask questions. If w e  wish to engender holistic thinking, 

we must ourselves demonstrate that we consider the planet to be one 

interconnected whole. The appearance of the global market has translated 

into a borderless world and the unprecedented growth of capitalism. As 

teachers and as responsible citizens we must hold the future of our children 

foremost in our thoughts and do our level best to foster the kind of freedom 

and creativity that will be necessary to see humanity through the next century 

and beyond. 
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APPENDIX I 

INTERVIEW FORMAT 



Interview Guide 

1. In what ways have you and your students been using computers in the 

classroom? 

2. What do you see as the positive and negative impacts of having 

computers in school? How are they helpful or detrimental in teaching the 

curriculum? 

3. Please discuss the kinds of professional development activities that you 

have been involved in focusing on computer use. In what ways could this 

be improved? 

4. A growing number of people are cautioning against the mass introduction 

and use of computers in schools; for example, that: 

computers detract from intuitive development, social interactions 

and cooperative learning situations 

a computers carry with them a hidden political message (ie., "quick 

fix" mentality; competition vs- Cooperation in the global 

marketplace) 

objectionable material is immediately available to children through 

the Internet and World Wide Web 

Do you agree? if so, elaborate. If not, why? 

5- What do you feel are the most pressing issues surrounding school reform 

in re1ation to the extensive use of computers and fie internet? 



6. Describe your understanding of Global Learning Networks and their 

inherent pedagogy. 

7. What are your thoughts concerning if or when (i-e., what grade level) 

social justice issues (e-g., human rights violations, child labour, "should* be 

raised in classrooms? 

8. In light of global concerns (including such issues as environmental 

protection, human rights, equity, violence, democracy), how do you see 

Global Learning Networks as holding potential to enhance understanding 

of cultural diversity, social justice, etc-? 

9. Have you considered using the IntemetMleb to investigate with your 

students global issues? Now? Next year? Ever? Reasons? 

10. Would you personally use Global Learning Networks in your classroom? 

How much extra time do you anticipate this would take (accumulating 

background information, preparing students, etc.)? Could you realistically 

handle such a project given your present workload? 

11. If a package of information concerning Global Leaming Networks was 

available to you, would you be likely to undertake a Global Leaming 

project in your classroom? 

12. How would you describe the school culture within this school? 

Supportive of, or against extensive use of technology? 



APPENDIX II 

NOTICE OF CONSENT FORMS 



Consent Fonn 

This confirms the consent of to participate in the 
research project titled, "Investigating Computers in the Classroom: Focusing 
on Transformative Pedagogy Through Global Learning Networksm, conducted 
by Beverly Mathison under the supervision of Dr. Mathew Zachariah, in the 
Department of Education, University of Calgary. The purpose of the study is 
explorative: to discover whether the teaching staff and administration within 
one Calgary school are receptive to introducing global issues (through 
employing a transformative pedagogy) into present programlcurriculum plans. 

I have been informed, to an appropriate level of understanding, about the 
purpose and methodology of this research project, the nature of my 
involvement, and any possible risks to which I may be exposed by virtue of 
my participation. 

I agree to participate in this project by doing the following: 

responding to interview questions 
volunteering approximately one hour of my time 

l understand and agree that: 

My participation is voluntary and I have the right to withdraw from this 
research at any time without penalty 

The researcher has a corresponding right to terminate my participation in 
this research at any time 

Participation or non participation will have no effect on my position within 
my agency 

All data will be kept in a secure place inaccessible to others 

1 will be given the opportunity to listen to the audio tapes, and before any 
public presentation, I wilI be given the opportunity to correct, change, or 
add what I think is important 

Disposition of data w*II be carried out in the following manner. 
audio tapes will be erased upon project completion 

Confidentiality will be assured in the following manner: 
all information derived from participants will be kept in a secure 
place inaccessible to others 



no names wilI be used in the written summary 

Anonymity will be assured in the following manner: 
participant responses will be presented in aggregate form (i-e., 
individual utterances will not be quoted with participants' names) 

Data will be: 
coded in such a way that I will be identified 
numbers will replace namesfschool sites, etc. 

Data will be presented in the following form: 
personal referred to by position only 

The risks involved in participating in this study include: 
no greater risks than those ordinarily incurred in daily life, 
classroom life, etc. 
being identified through comments 

Steps taken to reduce risks (such as psychologicallemotional stress) 
encouragement to withdraw from study 

I understand that it may be desirable, for comparative purposes, to repeat this 
research on another site or to use the findings from this research for 
comparison with related existing research. I understand that any subsequent 
use of the findings from this research will conform to the above parameters. 

I understand that the results of this research will be sued for publication, 
presentation to scientific groups, etc. 

Any concerns associated with this research should be directed to Barbea 
Flath, Principal, Hawkwood School or Dr. JanelIe Holmes, Supervisor, 
Accountability Services, EMAIL- Jholmes, Fax 777-8860, telephone 294- 
6325, 

I do not object to this additional use of the research data, and give Beverly 
Mathison permission to present findings at conferences or publish results on 
the basis of this work while protecting my anonymity. 

A duplicate copy of the signed consent form is being provided for my records. 

I have read the consent form and I understand the nature of my involvement- 
I agree to participate within the above stated parameters. 

Name Signature of participant 

Date 



APPENDIX Ill 

INFORMATION AND COMMUNlCATlON TECHNOLOGY DOCUMENT 



These ZLearn-ca resource pages can assist teachen in referencing the Alberta 
Learning database of Information and Communication Technology, Kindergarten 
to Grade 12: An Interim Program of Studies Outcomes while using or 
building 1L~nm.cil resoctrces. The Outcomes are organized here in r printable 
format, by Catego y and by Division. 

The Information and Communication Technology Program of Studies is intended to be 
imegrated within a l l  subject areas and provide learners with the necessary knowledge, 
skiIls, and attitudes to use technology &e&eiy, efficeraly, and ethically. Activities, 
projects, and problems that replicate real-life situations through the use of technology 
took provide rich and authentic learning oppormnities for all students while meeting 
curricular gods. 

Outcomes by Category 

c ,.llmilnir;iti~g. Inqr~irinz. Decision 3f~king.  ;,ad Problem Sol-inr? 

-- -- 

Outcomes by Division 

d$ DivisionL 

@ Dh-ision? 

Division3 

dB) Division 4 

Original Source: Alberta L d g  website 
http~~/ednetedc~gav.ab.dtecfioa tcomesI 



Exploring the Technology 0utcd-mes 
@2Learn.ca 

Original Source: Alberta Learning website 
http:/lednetedegav.ab.ultechoutcornes/ 

a FI. Students will demonstrate an undetstanding of the nature of technology. 

h Division I 

1 . 1  identify techniques and tools for communicating, storing retrieving 
and selecting information 
1.2 apply terminology appropriate to the technologies being used at this 
division Ievel 
I .3  demonstrate an understanding that the user manages and controls the 
outcomes of technology 

b Division 2 

2.1 apply terminology appropriate to the technologies being used at this 
division level 
2.2 identi@ and apply techniques and took for communicating, storing, 
retrieving and selecting information 
2.3 explain the advantages and hitations of using computers to store, 
organize, retrieve and select information 
2.4 recognize the potentid for human error when using technology 

3. I demonstrate an u n d ~ ~ g  that information can be aansmitted 
through a variety of media 
3.2 explain the concept of software and hardware compatr'b~ 
3.3 appIy tefminoiogy appropriate to the technoiogy being used at this 
division Ievef 
3.4 demonstrate anunderskuding that digitaI techn010gy follows a IogicaI 
order of operadons 
3.5 expIain the diffetence between dt'gitd and andog data on 
c o d c a t i o n  systems 
3.6 expfain how the need for gobd cornmanication wiII affect technology 
around the worfd 
3 -7 demonstrate the ability to trou61eshoot ~ * c d  problems- 
3 -8 d e m o m e  an andemtadhg that technology is a process, techipe 
--A- -f ---- 3 r- -f.,- t- 



4.1 assess the strengths and weaknesses of computer simulations in 
relation to red-wodd problems 
4.2 solve scientific and mathemadd probiems by sdecting appropdate 
techn010gy to perform experiments and cddations 
4.3 apply terminology appropriate to technology in aIL forms of 
communication 
4.4 demonstrate an understanding of the general concepts of computer 
programming and the algorithms that enable technological devices to 
perform operations and sobe problems 

a F2- Students will understand the role of technology as it applies to seiJ work 
and s o c i e ~ .  

1. I identlfy technologies used in everyday life 
l -2 descnie particular technologies being used for specific purposes 

2. L identify how technoIogicaI developments duence his or her life 
2.2 identify the role technology plays in a variety of careers 
2.3 examine the environmental issues related to the use of technology 
2.4 assess the personal signific.cance of having M e s s  access to 
information provided by communication networks such as the hernet 
1.5 describe, using examples how communication and information 
networks such as the telephone and the Internet create a global 
communi*l 

5.1 describe the impact of communication technologies on past, present 
and future workplaces, Kestyles and the emrironrnent 
3 2 identify potentid technology-rdated career paths 
3 -3 identify the c a [ d  impact of global communication 
3.4 enhate the ddving forces b&d Vstdous technoIogicaI inventions 
3 -5 make inferences regarding firtnre trends in the development and 
impact of c o d c a t i o n  t&oIogies 
3.6 explain ways m which technoIogy can assist in the monitoring of Iocd 
and gIobal environmentat condidom 
3.7 d y z e  and assess the impact on society o f h a .  W e s s  access to 
information 
3 -8 identag the manner in which t d e c o ~ c a t i o n s  tech01ogy &ects 
time and distance 



ICT Outcomcs@ZLeamat-Fo&-d Opuatians, IkwIedgq and ~ ~ ~ d C Y o u t c a m c ~ ~  

4. I use technology outside format dassroom settings - - - 
4.2 analyze how technofogicaf innovations and c r e a m  &kt the 
economy 
4.3 demonstrate an u n d m d h g  of new and e m m g  communication 
systems 
4.4 evaluate possile potential for emerging technologies 
4.5 demonstrate conservation measures when using technology 
4.6 demonstrate the consumer knowledge necessary to make purchases 
such as a computer, modem, VCR and video camera 
4.7 use current, reliable information sources fkom around the worId 
4.8 analyze and assess the impact of technology on the global cornunity 

flsj) F3. Students will demonstrate a mumi and ethical approach to the use of 
technology. 

1.1 demonstrate courtesy and follow classroom procedures when making 
appropriate use of computer technoIogies 
1.2 work coff aborativeiy to share Limited resources 
1.3 demonstrate appropriate care of technology equipment 
1 .a recognize and acknowledge the ownership of electronic materid 
1.5 use appropriate communication etiquette 

Division 2 

2. i comply with the acceptable use policy of the school and district for 
Internet and networked senrices, including software licensing agreements 
2.2 work collaborativdy to share W e d  resources 
2.3 use appropriate communication language and etiquette 
2.1 document sources obtained electroaicdiy such as Web site addresses 
2.5 respect the privacy and products of others 
2.6 use electronic networks in an e&cd manner 
2.7 comply with copyright legisfation 

3.1 use time and resources on the network wiseIy 
3.2 explain the issues boLved in bdancing the right to access information 
with the right to persona1 privaq 
3 -3 understand the need for copydght IegisIation 
3.4 dte sources when using copydght andlor public domain material 
3.5 d o d o a d  aad traosmit ody matezi& that compIy with the established 
network use policies and practices 
3.6 model and assume personal respomiGty for ethicd beha..our and 
attitudes and acceptable use ofinfonnation technoIogies and sources in 
local and giobaI contexts 



4.1 demonstrate an understanding of how changes in technologgcan 
be& or harm society 
42 record relevant data for acknowiedging sources of information and 
cite sources correctly 
4.3 respect ownership and integrity of i&omtion 

a F4. Students wi l l  become discerning conmmers of marp media and electtonic 
in formahahon 

1.1 compare similar types of information Eom two different electronic 
sources 

2.1 recognize that graphics, video and sound enhance communication 
2. t describe how the use of various texts and graphics can alter 
perception 
1.3 discuss how technology can be used to create special effects andor to 

1 manipulate intent throu$ the use of images and sound 

t i  Division 3 

3.1 idendfy aspects of styk in a presentation 
3.2 understand the nature of various media and how they are consdousIy 
used to influence an audience 
3.3 identify specific techniques used by the media to elicit particular 
responses Eom an audience 
3.4 recognize that the ability of technology to manipulate images and 
sound can alter the meaning of a co&CStdon 

I 4.1 &aiminate between style and content in a presentation 
42  evahrate tlie idhence and d t s  of digitaI -pulation on our 
perceptions 
4.3 identi@ and d y z e  a variety offkton that affect the authenticity of 
infomation derived fkom mass media and electronic c o h c a t i o n  

FZ. Sa~dents winpractice Be conceptr tfergonomfcs and s a f i  when mCng 
technology 



2.1 demonstrate the application of ergonomics to 
and well-being 
2.2 identify and apply safety procedures required 
used 

3.1 identify 
technology 
3.2 identify 
used 

promote personal health 

for the technology being 

risks to health and safety that result from improper use of 

and apply safety procedures required for the technology being 

g) F6 Students win demomihzte a basic undmstan&ng 4 h e  opemtingskiIls 
required in a vmiw of techdogies- 

1. L perform basic computer operations (which may vary by environment), 
mduding powering up, inserting disks. moving the cursor, clicking on an 
icon, using @I-down menus, executing p r o m ,  swing files, retrieving 
mes, printing, ejecting disks and powering down 
1.2 use keyboarding techniques for the home row, enter, space bar, tab, 
backspace, delete and Insertion-point anow keys 
1.3 operate basic audio and video equipment, inchding ins- p l a .  
recording and ejecting media 



2.1 power up and power down various technoIogies and peripherals 
correctly 
2.2 use and organize fiies and directories 
2.3 use peripherals, including printers and scanners 
2.4 use appropriate keyboarding techniques for the alphabetic and 
punctuation keys 

3.1 connect and use audio, video and digital equipment 
3.2 perform routine data maintenance and management of personal files 
3.3 demonstrate proficiency in uploading and downloading text, image, 
audio and video files 
3 -4 demonstrate the ability to eIectronicaUy control devices 
3.5 desmbe the steps involved in Loading software 
3.6 identify and appIy safety procedures, including anti-virus sans and 
virus checks, to maintain data i n t e e  

1.1 continue to demonstrate the learner outcomes addressed within the 
previous divisions. Students interested in pursuing advanced study in 
areas such as electronics, programming, CADD, robotics and other 
industrial applications of technoiogy wiII find opportunities in CTS 
modules. 



ICT ~mcs@pLeamca-Procnses for Productivity i r t t p I ' . 2 l ~ c a / i C T / ~ ~  

Exploring the Technology Outc~mes - 

Original Some: AIbutn Learning website 
h ttp :/lednet edcg0v.a b.dtechontcomes/ 

PI- Students will compose, revbe and edit t a t  

1. L create original text, using word processing sobare, to communicate 
and demonmate understanding of forms and techniques 
1.2 edit complete sentences, using such features of a word processor as 
cut, copy and paste 

2. L create and revise original text to communicate and demonstrate 
understanding of forms and techniques 
2.2 edit and format text to clarify and enhance meaning, using such 
wordprocessing features as the thesaurus, &&change, text alignment, font 
size and style 
2.3 convert digital text files by opening and saving them as different fie 
Q=s 

b. Division 3 

3.1 design a document, using styIe sheets and with attention to page layout, 
that incorporates advanced word-processing tedmipes, including: headers, 
footers, margins, coImms,tabie of contents, bibliography md index 
3 2 use advanced menu features within a word processor to accomplish a 
taslg for example, insert a table, graph or text from an0h.r document 
3.3 revise text documents based on feedback tZom others 
3.4 use appropriate communication technoiogy to ell& feedback from 
others 

4. I condrme to demonstrate the Iearner outcomes achieved m prior grades 
and come subjectscts 



ICT Ooocomes@hmca -Pmcmes for Pmfudvity 

* P2. Studem will organize and manipuIafe data 

b. Division 2 

2.1 enter and manipulate data by using such tools as a spreadsheet or 
database for a specific purpose 
2.2 display data eiectroaically through graphs and charts 

b Division 3 

3.1 design, create and modify a database for a specific purpose 
5.1 design, create and modify a spreadsheet for a specific purpose, using 
bnaions such as: SUM, PRODUCT, QUOTZENT, and AVERAGE 
3.3 use a variety of technological graphing tools to draw graphs for data 
involving one or two variables 
3 -4 use a scientific calculator or a computer to solve problems involving 
rational numbers 

b Division 4 

4. t rnanipuIate and present data through the selection of appropriate tools, 
such as scientific instrumentation, calculators, databases andlor 
spreadsheets 
4.2 use programming tools such as macros, scripts and applets to modify or 
control a technoiogical devia 

Qk P3- Students wilt communicate through mui'meedia 

1.1 access images, such as dip art, to suppod communication 
1.2 create visual images by using such took as paint and draw programs for 
partidar audiences and purposes 
1.3 access sound dips or recorded voice to support c o d c a d o n  



ICT ~ m ~ ~ a - ~  far Prodndhdy h q J . 2 t ~ c d I W o p t w m ~  

2.1 create a d h e &  presentation, incorporating fitures such as visual 
images (dip a video dips), souads (live recordings, sound dips) aad 
animated &ages, appropriate to a variety of audiences and purposes 
2-2 access avaiIable databases for images to support c o ~ c a t i o n  

3.1 create multimedia presentations that take into account audiences of 
diverse size, age, gender, ethnicity and geographic location 
3 -2 create rndtimeedia presentations that incorporate meanin- graphics, 
audio, video and text gathered fiom remote sources 

Dbkion 4 

4. L select and use, independently, mdtimedia capabilities for presentations 
in various subject areas 
4.2 support communication with appropriate images. sounds and music 
4.3 apply general principles of graphic Iayout and design to a document in 
process 

---- -*- - .. . . . -- 
a P4 Students wiR integraie vmiorrs upplienrions 

2. I integrate a spreadsheet or p p b  generated by a spreadsheet, into a 
text document 
2.2 vary font style and size, and phcement oftext and graphics; in order to 
create a certain visud effect 



integrate infomation fiom a database into a text do-sent -. 

integrate database reports into a text document 
emphasize informadon, using placement and coIour 

4. i integrate a variety of visual and audio information into a document to 
create a message targeted for a specific audience 
4.2 apply principles of grapkic design to enhance meaoing and audience 

1 ip::fe integrated software effectiveIy and efficiently to reproduce work 

I that incorporates data, graphics and text 

. ~ . m + + . r l m - . - . - - - - - . - : - , - - - - ~ . ~ . ~ . - ~ . - . - . T ~ ~  

PS. Students wilt navigate and create hyperlinked resources. 

b. Division t 
I .  l navigate within a document, compact disc or 
that contains links 
1.2 access hyperlinked sites on an inuanet or the 

other software 

Internet 

2. I create and navigate a mddple-link docum= 
2.2 navigate through a document that contains [inks to locate, copy and 
then paste data in a new fiIe 
2.3 navigate the Internet with appropriate sohare 



4.1 create rnultipIe-link documents appropriate to the cantent ofa- 
particular topic 
4.2 post muItipIe-link pages on the WorId Wide Web or on a Local or wide 
area network 

.----- - ---- - -- - - - - - - -- *-.--- -5 

P6- Students will use cormnlrnication technology to interact with o t k  

1.1 compose a message that can be sent through communication 
technology 
1 -2 communicate eiectronicdy with people outside the dassroom 

b. Division 2 

2. I select and use the technology appropriate to a given communi.cation 
situation 

3. I communicate with a targeted audience, within a controIIed 
environment, by using communication technoIogies such as newsgmups 
and web browsers 
3 -2 demonstrate proficiency in accessing Locd area network, wide area 
network and Internet services, inchding uploading and dowdoading text, 
image, audio and video files 

15r* Dbidibn4 



Exploring the Technology Outcoiries 

0rigina.I Source: Alberta Learning website 
http:lfednetedcgov.ab.ca/techoutcornes/ 

a9 Cl. Students win access and use informatikfiom a variety oftech~ologr*es. 

h Division I 

I. 1 access and retrieve appropriate idonnation fiom electronic sources for 
a specific inquiry 
L.2 process information from more than one source to retell what has been 
discovered 

Division 2 

2.1 access and retrieve appropriate information from the Internet by using a 
specific search path or given d o r m  resource Iocations (URLs) 
2.2 organize infomation gathered fkom the Internet or an electronic source 
by selecting and recording the data in logical files or categories 

3.1 plan and conduct a search, using a wide vadety of eIectronic sources 
3 2 rehe searches to limit sources to a manageable d e r  
3.3 access and operate muftimedia appIicatiom and technoIogies f?om 
stand-atone and onhe sources 
3.4 access and retxieve information through the electronic network 
3 -5 anajyze and mesize  information to create a product 

b D M o n  4 



4.1 pIan and perform complex searches &g more thaa one electronic 
sowe 
4-2 seIect infomadon eoom appropriate sources, incIuding primary and 
secondary sources 
4.3 evaluate and explain the ahantages and disadvantages ofvarious 
search strategies 

-- --.-. - - - - - - -  

Q C2. Students will seek altetnative viewpoints using information technologiesr 

2.1 seek 
media 

responses inquiries various authorities through electronic 

3. I access diverse viewpoints on partidar topics by using appropriate 
technologies 
3 -2 assemble and organize different viewpoints in order to assess their 
validity 
3 -3 use information technology to find hcts that support or refUte diverse 
viewpoints 

4. I consult a wide variety of sources that reflect Mded viewpoints on 
particular topics 
4 2  arduate the validity ofgathered viewpoints against other sources 

6 C3. Stu- w i l l  mess infomdbn accessed through the use of o 
varkty of teck~~~i'ogies; 



2.1 identify and disth@h points of view expressed in eIectronic sources 
on a particular topic 
2.2 recognize that information serves d3Eient purposes and that data &om 
electronic sources may need to be veri6ied to determine accuracy or 
relevance for the purpose used 

I 3. L evaluate the authority and reliabilit/ of electronic sources 
3 -2 evaluate the relevance of eIemonicdy accessed information to a 
particular topic 

4. L assess the authority, reliabiiity and validity of efectronicdly accessed 
information 
4.2 demonstrate discriminatory seIection of e1ectrorrIcafIy accessed 
information that is relevant to a particular topic 

C4. Students will use organi~bndprocesses and took to mrmage inquiry. 

b. Division t 
I. 1 follow a plan to complete an inquiry 
1 2  formdate aew questions as research progresses 
1.3 organize h r t i d o n  fiom more than one source 



2 L  design and fbILow a plan, including a scheduIe, to be used during an 
process, and make revisions to the plan as necessary 

2 2  organize information, using such tools as a database, spreadsheet or 
electronic webbing 
2.3 reflect on and describe the processes imrohred in compieting a project 

3- l create a plan for an inquiry that includes consideration of time 
management 
3.2 develop a process to manage volumes ofiaformation that can be 
available through electronic sources 
3.3 demonstrate the advanced search skiIls necessary to limit the number of 
hits desired for oacine and otfline databases; for example, the use of "and" 
or "of' between search topics and the choice of appropriate search engines 
for the topic 

4.1 use calendars, time management or project management software to 
assist in conducting an in* 

C5. Students will use technology to aid co~aborcrtion &ring inquiry. 

2. I retrieve data from a a i e  storage devices such as a shared folder to 
which a group has contciiuted 
2 2  record group bmhstorming planning and sharing ofideas by using - - 
technology 
2.3 extend the scope ofa project beyond classroom collaboration by using 
c o ~ c a t i o a  technoIogies, such as the telephone and e d  



3.1 access, retrieve and share information f?om efectronk sources such as 
common fiIes 
3.2 use networks to brainstorm, plan and share ideas with group members 

C6. Students will use technology to irtvestrgate an& solve problems* 

1.1 identify a problem within a defined context 
1.2 use technology to organize and display data in a problem-solving 
context 
1.3 use technology to support and present conclusions 

2. 1 select and use technoIogy to assist in problem solving 
2.2 use data gathered tiom a variety of electronic sources to address 
identified problems 
2.3 use graphic organizers, such as mind rnapping/webbing, Bow charting 
and outhing, to present connections among ideas and information in a 
pro blem-solving environment 
2.4 solve problems using numerical operations and tools such as caldators 
and spreadsheets 
2.5 solve psobIems reqiriag the sorting, organizing, cIassZyhg and 
extending of data using tools such as calculators, spreadsheets, databases 
or hypertext tedrnoIogy 
2.6 sobe issue-dated problems using c o ~ c a t i o n  tools such as a word 
processor or e-maiI to invoke others in the process 
2.7 generate dtemabive sohmons to pmbiems by using technotogy to 
facilitate the process 



3.1 artidate clearly a plan of action to use technology to solve a problem 
3 -2 identify the appropriate materials and took to use in order to 
accomplish a plan of action 
3.3 evaluate choices and the progress in probIem solving, then redefine the 
plan ofaction as appropdate 
3 -4 pose and test solutions to problems by using computer appIIcations 
such as computer-assisted design or simulationlrnodelling software 
3.5 create a simulation or a model by using technology that permits the 
making of inferences 

4.1 investigate and solve problems of prediction, cdculation and inference 
4.2 investigate and solve problems of organization and manipulation of 
information 
4.3 manipulate data by using charting and graphing technologies in order to 
test inferences and probabilities 
4.4 generate new understandings of problematic situations by using some 
form of technology to facilitate the process 
4.5 use programming tools such as macros, scripts and applets to m o w  or 
control a technological device 
4.6 evaluate the appropriateness of the technology used to investigate or 
solve a problem 

a CX Students will use electronic research techniques to comtruct personal 
kno~vlerlge and meaning. 

b Division I 

1.1 develop questions that refl e a  a personal information need 
1 -2 summarize data by picking key words from gathered idormation and 
by using jottings, point form or retelling 
1.3 draw conclusions from o r g e e d  information 
1.4 make predictions based on organized information 

b, Dbision 2 

2. I use a variety oftechnologies to organize and synthesize researched 
information 
2.2 use selected presentation tools to demonstrate connections among 
various pieces of information 

3.1 identify patterns in organized iafarmation 
3.2 make connections among related, organized data, and assemble various 
pieces into a d e d  message 



4.1 use appropriate strategies to Iocate information to meet persod needs 
4 2  d y z e  and synthesize iidtormation to determine patterns and links 
among ideas 
4.3 use appropriate presentation software to demonstrate personal 
understandings 
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APPENDIX IV 

QUALITY LEARNING DOCUMENT 





Purpose 

The purpose of this document; is to provide a System Statement on Quality Learning for use 
and guidance within the Calgary Board of Education. This paper provides an outline of our 

best knowledge about qualiq learning at this time. Although the primary focus is the 

teacher and the student in the teaming environment we believe everyone in our 

Collaborative Community of Learners is both a teacher and a learner. Our work is meant to 

generate meaningfut diaIogue in varied settings within each school, our system and the 

community. By developing shared understandings of quality learning, we ace better able to 
create learning conditions and to identify indicators of growth. T h e .  critical elements lead to 

significant learning outcomes. 

All nudenu are entitled to a quality education. To achieve this, it is critical that we foster a 

shared undemanding of what quality learning is and how it is actualized within the Calgary 

Board of Education. 
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Calgary Board of Education 
Statement of Purpose 

The Calgary Board of Education, as a public education system, ensures that quality 
learning is accessible to ail students. The system supports, nurtures and connects the 
work of  teachers, parents and families. 

The Board's governance exhibits wisdom, courage, foresight and shared leadership so 
that time, talent and resources are used in the best possible way. The Board promotes 
staff, parent and community commitment to an efficient and effective learning 
organization. The Board fosters a climate which is visionary, reflective, collaborative 
and responsive to change. 

The Board acts as an advocate for every student to have an equal opportunity to 
become a competent, productive and self-directed citizen. The Board acts as an 
advocate for every school to have the resources to assist all its students to be the best 
that they can be. 

The Board shares information about its work and the system's performance with 
Calgarians. The knowledge, skills and attitudes of its students, and their commitment 
to lifelong learning are the primary measures of the Calgary Board of Education's 
effectiveness. 

Board of Trustees 

3 
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Calgary Board of Education 

CoIlaborative Community of Learners 

Students are the heart of the learning community. The model illustrates the human 
interaction in our learning community that supports, promotes and advances quality [earning. 
The circles around the students represent adult support of student learning. The respectfuI 
relationships among these constituents enable a steady, central and constant focus on student 
entitlement and achievement. 

Dr. O- Michaels 
Excerpt from: School System Opening Address 

September 10. I997 
4 

Org98 Calgafy Board oE Education 



B e l i e f s  
1 belleve rbar we have onlyjm &gun tbepmes of diravenSlgand inventing the new or2ganizatimd 
hnm that will inhabit the m y - ~ T K  cenrury. be rerpm'bIe inventors and & m v m ,  thou&. 
we need the courage co kr go aftbe o/d wocid, to &q& mat of what we have ch&edC to 
abandon ourinrerpc1!tatiomabour whardoaand doem? wodr As EinneinboAeo quotidamying: 

pmb~em can be soIved tiom the same consciousness h c  mared iti we murr Iearn to see the warld 
anew. -1ZliiPrgarer Wheatkj f 992 

Margaret Wheatley's comment draws our attention to 
a growing societai need to accommodate rapid change. 
The Catgary Board of Education recognizes that old 
ways of doing business, old ways of approaching 
Ieaming and teaching, will no longer work in a world 
that requires fundamentally different ways of thinking. 

The Calgary Board of Education and Alberta Education 
are united in their commitment to quality learning. 
There are common understandings, conditions, 
indicators and outcomes that provide a framework for 
learning. They are the primary organizers for this quality 
learning document. 

Quality learning is at  the heart of the educational 
process. Acknowledging that teaching and learning 
occur across a broad spectrum of contexts, it is a 
compelling fact that certain classroom and school 
conditions create the best possible opportunities for 
teaming and achievement Teaching practices designed 
to engage learners and foster independent thinking will 
prepare students for an increasingly competitive and 
complex world that requires different kinds of 
competencies and attitudes. The classmorn is changing. 
The best knowledge about learning and teaching must 
guide teaching practice. 

The fundamental commitment of the Calgary Board of 
Education is to serve the learning needs of the 
individual, This goal is best achieved in an organization 
that takes on the attributes and qualities of a learning 
community, an interconnected system of people and 
m*cs where collaboration and colIegia1ity are 
paramount. Ideal quari teaming experiences wiII 
prepare nudents to be responsible, contributing 
members of society. 

Each learner is unique. Collectively, learners present a 
rich diversity of experience. Our students learn in 
diAerent ways and at  different rates. Each of them 
comes to school with prior knowledge that is the 
fouhdation for all futwe learning. It is the school's 
obligation to create an organizational framework that 
en hancs  student-teacher relationships and is grounded 
in expertise. knowledge and experience about learning 
and teaching. It will be the quality of our relationships 
and the quality of our individual and collective spirit that 
wiii serve us best as we look for ways :o think and learn 
together and to serve the learning needs of our students. 
Increasingly, our school populations are becoming more 
diverse, and such diversity is reflected in a broad 
spectrum of individual student differences: knowledge, 
skill. attitude. language, culture. race and religion. The 
classroom and each schoof should model a sense of 
community that values diversity. Teaching practices 
should be informed by knowledge and understanding 
that support an incfhe view of education. 

Ultimately, quality learning is more than preparation far 
life. It is life. The years that students spend in our 
schools will give them a template for lifelong learning, a 
foundation for their future, Even as we maintain 
traditionaf values of scholarship and citizenship in our 
schools, we wiIE move forward with new ideas, improved 
organizationai structures. enlightened notions of 
teaching, learning and leadership. Never before has 
there been a greater need far a thorough, ongoing 
examination of practice and pmfenionalisrn. The 
Calgary Board of Educat-on possesses a wealth d 
knowledge, expectbe and commitment Its long history 
of demonstrated excellence and service to public 
education wiII serve teaming and teaching well as we 
approach the Ust century- 
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P r o c e s s  

Quality learning is an interactive holistic process between learners and their 
environment. Thoughtful learners are eager to take risks and are able to 
reflect critically on their progress. They realize the importance of setting 
goals individually and in partnership with others. "Optimism generated by a 
world view of  interdependence and dynamic growth is reflected in the vision 
of students working together in common purpose, cooperating for mutual 
learning, and challenging one another to  higher creativity" (Langfard & 
Cleary, 1995). 

The integration of technology supports this interactive process. Technology 
is a powerful resource, which enhances and supports quality learning. As a 
learning tool technology facilitates communication and collaboration. 
Technology can help to bring the resources of the world community to the 
student by extending learning beyond the walls of the classroom. 

In a quality learning environment, learners engage in purposeful work and 
construct meaning in a social context. Through higher order thinking, 
learners acquire deep understandings. Ideally, they develop a passion for 
learning. Learners accept responsibility and ownership For learning and 
behaviour based on clear expectations and desired outcomes. There is a 
commitment to broad-based assessment. Assessment is an integral part of 
the teaching and learning process. 

We are all learners. As learners, each of  us is unique and brings to the 
learning environment diverse values, beliefs and experiences. Relationships 
among learners involve care, respect, trust and openness. Differences are 
valued "by bringing different perspectives together in the spirit of mutual 
respect" (Covey, 1989). 

Building a quality learning environment requires energy and commitment. 
Educators need to be lifelong iearners. As such, teachers are professionally 

responsible and accountable For creating the conditions for quality 
learning, WhiIe instructional strategies may vary, it is essential that 

current learning theory guides our practice, As teachers develop their 
practice and their individual professional development plans, they 
need to consider provincial outcomes, the Calgary Board o f  Education 
statements of  visiort, mission, purpose and beliefs as weft as school 

and department improvement plans. 

The outcomes of quaIity learning are cfearly defined 
in the Calgary Board of Education Expectations for 
Student Performance. It is expected that students 
will acquire these competencies and attributes wi th 

the expertise o f  educators and with the support of 
farniries, communities and the school system. 
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C r i t i c a l  Etements 

Understandings, conditions, indicators and outcomes are elements essential to quality learning. Based on  
current educational research and ctassroom experience, five key undentandings have been identified to 
guide our thinking about quality learning. Specific conditions and indicators for classroom practice are 
detailed on  pages 10 - 1 4. The outcomes of quality learning are global in nature and are outlined on 
page 15. A diagrammatic summary of t9e quality learning process is presented on pages 8 and 9. 

Understandings 
What undentandings an, cn'ticai to quality leaning? 

Learning requires purposeful involvement. 
Interpersonal relationships are essential to the learning process. 
Knowledge is constructed within a climate of inquiry. 
Clear expectations and relevant feedback are needed. 
Diversity is valued within a responsive environment. 

Conditions 
What is necessary for quality leaming? 
Individuals within a collaborative teaming community, create conditions to foster each of the 
five undentandings. 

Indicators 
How can quaIity learning be remgnked? 
Indicators are examples o f  behaviours that show individuals are taking responsibility for their 
role within a mediated learning environment 

Outcomes 
What are the desired muI& o f  qualr'ty [earning? 
Significant [earning outcomes extend beyond the scope of specific cum'cuIum expectations. 
Quality learning experiences potentialty enable learnen to be: 

Responsiblecitizens 
Selfdirected learners 
Effective communicators 
Collaborative team players 
Critical/Creative thinkers 

? 
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Conditions Indicators 

Teachers foster purposeful involvement by: 

engaging Ieamers emotionally, socially, 
physically and intellectually 
encouraging learnen' autonomy and initiative 
through choice 
nurturing learnen' natural curiosity 
using a variety of instructional strategies 
knowing what is important to learners and the 

community 
providing access to a variety of appropriate 
resources 
modelling excitement of learning 
connecting learning to individuals' lives 
exploring various learning settings 
introducing relevant technology to serve as a 
learning tool 

* 

come to the e@. he said 
neysai-dc M are &a. 
&me to the edge, he m'd, 
neycmCL 
fipwhed&exn -. . andrliey flew.. . 

Learners demonstrate purposeful involvement by: 

engaging in meaningful work 
seeking challenges 
persisting with challenging tasks 
explaining why they do what they do 
making choices and responsible decisions 
making personal connections to learning 
choosing strategies appropriate to a specific 
task 
taking initiative to extend learning 
articuiating the importance of their work 
taking risks 

tu 
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Conditions Indicators 

Teachers foster interpenonal relationships by: 

providing time and opportunities to build 
relationships 
focusing on teaching cooperative and 
collaborative skiits 
reinforcing behavioun and attitudes which 

target care and respect 
modelling positive interrelationships 
enabling learnen to engage in conflict 
resolution - stressing development of communication skills 
organizing flexible groupings 
respecting all members of the learning 
community 
responding to the experiences, ideas and issues 
of others 

Learners develop interpenonal relationships by: 

making meaningful contributions to the 
learning community 
listening to othen with respect 
empathizing with others 
working coIlaborativeIy with others 
helping one another 
taking responsibility and initiative in group 
process and conflict resolution 
speaking with conviction 
communicating with confidence 
valuing the right to voice opinions 



-ledge i .  co&kructed within a climate of inquiry. 

Conditions indicators 

Teachers foster construction of knowledge Learners demonstrate construction o f  
within a climate of inquiry by: knowledge by: 

bridging prior knowledge with new learning 
valuing exploration and experimentation 
encouraging individual and collective reflection 
providing time for learners to construct 
relationships and buitd connections 
facilitating meaningful dialogue 
modeiling and teaching a variety of learning 
strategies 
creating a culture of questioning 
engaging learnen in higher order thinking 
connecu'ng mandated cuniculurn to learners' 
lives and societal issues 
adapting curriculum to address specific needs 
ensuring access to the learning context 
linking theoretical and practical knowledge 
transferring learning across settings and 
subject areas 
encouraging risk-taking and flexibility 
introducing various strategies for organizing 

engaging in inquiry 
constructing meaning independently and 
collectively 
explaining their undemanding of relationships 
among ideas 
defining purposes for [earning 
evaluating their choices and decisions 
asking questions and solving problems 
participating in group talk to achieve deeper 
understandings 
using precise language to clarify thinking and 
express ideas 
using problem solving strategies 
expressing understandings in various modalities 
applying knowledge in new situations 
assisting one another 
using rnetacognitive strategies 

ideas 
providing open-ended problems, questions, * 

projects 
promoting independence and interdependence 

8 
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Conditions Indicators 

Teachers provide clear expectations and relevant Learners respond to clear expectations and 
feedback by: relevant feedback by= 

expecting learners to demonstrate their 
understanding 
encouraging and valuing personal excellence 
developing standards of achievement with 
learners 
communicating cfear. challenging expeaations 
For learning and behaviour 
negotiating cf assroom activities 
involving learners in setting criteria for teaming 
and behaviour 
assessing learning in a variety of ways 
ensuring that evaluation strategies reflect the 
intended learning - articulating curriculum requirements to learners 
and parents - providing ongoing feedback about learning 
processes and products 
helping learnen understand how they learn 
soliciting learner input 
responding to wried teaming styles and 
multiple intelligences 

Themfndtinata Wta &Sad 
but a h tu be kindled, 

taking responsibility and ownenhip for learning 
and behaviour 
striving for quality products and personal 
excellence 
valuing their own progress 
engaging in self-assessment and reflection 
setting realistic goals 
making continuous progress 
demonstrating confidence in themselves and 
their own abifities - developing self-awareness - representing understandings in varied and 
authentic ways - inviting feedback and responding to 

information 
developing metacognitive awareness 

* 



Conditions Indicators 

Teachers value diversity within a responsive 
environment by: 

including all members within the learning 
community 
connecting home, community and school 
experience 
sharing responsibility for at[ students 
committing to the examination of beliefs, 
attitudes, policies and organizations 
planning for varied developmentaI stages and 
learning rates 

gaining knowledge about different learners 
encouraging alternate and diverse [earner 
responses 

* shifting instructional strategies based on learner 
responses 
recognizing the validity of different world views 
and life experiences 
addressing equity of resources and 
opportunities 
responding to increasingly complex and diverse 
learner needs 

some sayknowiedp i ~ p m r b u t  ciatr5notaueL 
C-trerbpower, 

Learners value diversity by: 

respecting others' rights to different beliefs and 
values 
communicating in an open, honest respectful 
manner 
engaging and connecting with the ideas of 
others 
utilizing diverse viewpoints in a learning context 
accepting one another 
appreciating different forms of expression 
sharing beliefs and experiences with one 
another 
developing flexibility in approaches to learning 

* 
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Significant Learner Outcomes 
"Education is responsible for ensuring that all students have the opportunity to acquire the knowledge, 
skills, and attitudes needed to  be self-reliant, responsible, caring, and contributing members o f  socieq" 
(Alberta Education Mandate, 7 995). The Calgary Board of Education has expanded on Alberta Education's 
mandate in the document, Ekpectations for Student Performance, The competencies and attributes listed 
below are taken from this CBE document. They have been reorganized into five broad headings. 

Responsible Citizens 

understand and value their own culture and 
cultures of others 
understand historical and global perspectives 
identify mom1 and ethical implications for 
decision making 
identify with the context of community 
seek information about all sides of social, 
political, economical, and environmental issues - take ownership for their own actions and choices 

+ articulate and live by personal values and beliefs 
which demonstrate respect for themselves and 
others 
exhibit caring, honesty, integrity, justice and 
personal ethics 

CritScal and Creative Thinkers 

think for themselves (creatively, analytically, 
criu'cally, reflectively and aesthetically) 
solve problems and make decisions 
access, analyze and synthesize information 
perceive and make connections 
exhibit appreciation and undemanding of fine 
and practical arts 

Self-Directed Learners 

undemand their academic, physical, emotional, 
social and creative strengths to  enhance their 
personal development 
adapt and exercise flexibility while maintaining 
personal values and principles 
are self-confident and have positive self-esteem 
make their own decisions, free of peer pressure 
persist in accomplishing meaningful work 
embark on lifelong leamtng to cope with 
change and enhance physical and personal 
wellness 

Collaborative Team Players 

interact positiveIy with others 
collaborate, cooperate, build consensus, 
debate, discuss and assert 
are confident in their ability to make a 
difference 
initiate and sustain strong positive relationships 
appreciate and accept cultural and personal 
differences 

Effective Communicators 

communicate effectively in oral, written and 
aural English and other Languages 
are competent in numeracy and in scientific, 
camputeq vkua[ and media literacy 

TS 
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