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ABSTRACT 

The integration of technology into existing cumculum areas has been cited as one 

of the three main priorities for the 1998- 1999 school year in the Winnipeg School Division 

#1. While technology integration has been made a pnority at the divisional level, there 

continues to be a gap in ievels of technology use within schools in the division. 

This study describes research that was conducted in two schools within the 

Winnipeg School Division #1. Prior to the research, these schools were identified as using 

technology to a great extent. In order to evduate how these schools gained their 

reputations for such a high level of use, research was carried out at both establishments. 

The hope was to find cornmonalities in approaches, or develop some fom of profile of 

what a highly technological school might actually look iike. 

To assess the factors that were contributing to the individual success of the 

schools, several participants in each school were intervieweci. Hypotheses were 

formulated based on a literature review which suggested that there were many factors 

believed to support the use of technology. These factors included: the existence of a 

computer resource teacher within the school, a positive leamhg environment within the 

school. the physical setup of the school, the attempt made on the part of administration or 

resource personnel to include dl teachers in technology projects; regular inservicing; 

carefiil tirnetabling which dows  for flexibility and greater computer use during key stages 

of a project; clear support from the administration; a network of suppons (both for help, 

and idea-sharing); a willingness to leam and participate on the part of staff members; 

financial dowances (for equipment, professional development, potential time release of 

teachers for insenking, etc.); needs identification and teacher training (professional 

development ). 

The literature also cited factors that inhibit the use of information technology in the 

school. These include: lack of teacher t h e  (to leam, explore, practice. develop methods 



to integrate cumcuia et 

.* 
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c. ); access difficulties (such as hardware, software, the physical set 

up of the equipment, coas, etc.); lack of vision or rationale for use; lack of training and 

nippon for teachers; negative attitudes towards change and technology implementation; 

current assessrnent practices (the faa that standardized tests don't take into account, for 

exarnple, what is leamed through technology); and the implementation of innovation. 

Analysis of the intewiews suggest that many of these factors are indeed prevalent 

in our schools. In addition to many of these factors, there were six main areas that were 

repeatedly mentioned by al1 participants. These areas included: the existence of a 

computer resource teacher, teacher attitudes, how the integration of technology is 

approached within the school, the importance of support frorn school administration. 

financial aüowances within the school, and finally the importance of vision and leadership 

within the school. These six areas were the focus of the intewiew analysis. 

The research looked at how two different schools in very different socio-economic 

neighbourhoods were able to achieve success in technology integration. While the paths 

taken by these schools were different, there were many similarities found as well. There 

were several stated implications for schools, and many recomrnendations made for further 

research. 
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CHAPTER ONE 

Introduction 

The purpose of the study is to explore the factors that support or inhibi 

information technology in the classroom and in the school. 

t the use of 

Traditionaily, technology has been defined as the application of science to the 

improvement of the human condition. While pure science seeks knowledge for its own 

sake, technology seeks to apply science to praaical human endeavours for the benefit of 

people (Eisele 1990). Technology can therefore be viewed as the use of both the process 

of doing and the produas developed for doing it. It involves the use of tools and 

resources to systematicdy plan, develop, irnplement, and evaluate any change or change 

process (Eisele 1 990). 

It may be important to note at the onset that the majority of the literature uses the 

terms information technology and cornputer technology almost interchangeably. While 

arguably information technology encompasses a broader definition and implies a more 

varied use of resources, cornputer technology per se, would f d  under the larger umbrelia 

of information technology. For the purposes of this research, while the majority of the 

technology refemed to will involve cornputers, I wiil be using the term information 

technology in outlining current uses of technology. 

1 am approaching this topic as an educator who is somewhat disheartened by the 

current use of information technology in many of Our schools. While there are some 

schools that are ftlS embracing our newest technological advances, there are still many 

that have done very iittle to explore the possibilities passing their studenits by. In general, 

there does not seem to be any clear understanding of what is meant by information 

technology in the schools, nor any consistent direction on the part of teachers, schools or 

school divisions to rnake the use and promotion of technology a priority. 



hplicit in the exploration of factors supporthg or inhibiting the use of information 

technology in the classroom and school are issues such as: the increasing need for schools 

to become technologically advanced; what an ideal school looks O<e (and how the 

irnplementation process has corne about); what is needed in order to help schools 

maximize their use of information technology; organizational barriers to implementation; 

and how the use of technology is viewed by teachers and administrators. 

E OF T m  S m  

Schools today are being asked ro do more than ever before. Not oniy should 

teachers be covenng al1 of the required cumcula, they must also ensure that al1 students: 

master basic cornpetencies; develop critical-thinking and problem-solving skills. acquire 

general knowledge about a wide range of subject matter; prepare themselves for a variety 

of possibilities in the future; learn to work cooperatively with others; understand the 

impact of the media on Our global cornmunity; learn to discriminate and question materials 

being studied; develop appropriate social skills; acquire abilities to access. interpret. and 

respond to new types of information; develop computer literacy and communication skills. 

and much more. 

There are also many extemal pressures facing schools today. Confionted with 

demands from sonie community leaders to get back to the basics. from the business 

cornmunity to bener prepare Our students for the work force, and from governrnents to 

make do with l m ,  schools are often caught in the middle of economic. social and politicai 

~PPPW - 

As schools prepare tu take students into the next century. questions are raised as 

to how well prepared these students wiU be for a somewhat uncertain fiiture. In the last 

decade alone, our society has made rernarkable technological advances, especially in the 

area of information seNices. We now have access to the moa up-to-date information 



possible, and have modified to a great extent how we do business. shop. bank. and 

communicate. 

How well have schools kept pace with these advances? Are the technological 

advances viewed as a step in the right direction by everyone? Arguably, many schools 

have done an admirable job keeping up with the changes. In other schools, however. there 

has ben less effort made to keep up to date with technology, to implement newhp-dated 

approaches, and to take full advantage of the technology now available. 

The questions remah, however. What explains the dinerence in approach to 

implementing technology in the classroom/school? How are schools facing the challenges 

to upgrade skills and implement new technologies? What organizational factors account 

for the great discrepancy in irnplementation fiom one classroom to the next, or from one 

xhool to another? It is my goal to develop a profile, of sorts, on schools that are on the 

cutting edge of technological development and irnplementation. 

s 
This midy is designed to focus on the factors or organizational conditions that 

promote the use of technology, and will look into how technology gets used in different 

school settings. The scope of the conclusions drawn, and their applicability within a 

variety of situations, will be limited by a number of factors. 

The Lùnitations of the study are related to the design of the study and the sample. 

The first limitation is that in quaiitative research the researcher is the instrument (Gay, 

1996). In this study the main source of data was from the ethnographie inteniew. 

Therefore, validity was a question of whether the researcher saw what she thought she 

saw, and reliability was the fit between the researcher's findhgs and what actually 

occufed in the situations under shidy. In order to ensure both reliabiiity and validity in 

qualitative research, multiple sources of data need to be used. This was done by 

atternpting to identify any procedural difficulties in advance and attempting to andyze the 



abiiity of the researcher to utiIize effecùve communication skills to elicit information; by 

using a tape recorder in order to record aii interviews; by transcnbing dl interviews and 

allowing participants to review what was said; and by keeping a log or journal of ail 

inteniews and impressions to check for any subjective observations or feelings 

expenenced during the interview. 

Another limitation was that the researcher was relying on the advice and 

recommendations of the Winnipeg School Division's Direct or of Research and 

Technology. There may be some personal bias on his part which influenced the schools 

asked to participate. Also, the fact that schools were volunteering to participate in the 

study may affect the results. During the interviews, the participants may have attempted 

to give responses perceived to be the ones desired by the researcher. In an attempt to 

control this, participants selected were unknown to the researcher and vice versa. 

Another related Iùnitation may be that the participants and schools researched rnay in faa 

be exceptional cases, and not a true reflection of today's schools. 

Finally, interviews were conducted with school administrators and teachers. There 

was no smdent or parental involvement. This rnay appear to make the findings very 

centered on school staff. 

This research is a snapshot, the time factor for this study restrained the period and 

extent of the data collection. Despite these limitations, results of the assessments. 

together with responses to i n t e ~ e w  questions should provide a strong basis for 

cornparison and analy sis. 

It should be stated that it is not my intention to focus on whether or not 

technology should play an important role in our schools. Technology use has b e n  cited 

as a divisional goal for the Winnipeg School Division # I ,  and 1 am approaching the topic 

nom that perspective. In an amendment to Directive Number 58-98 of the Winnipeg 

School Divkpds "Prionties for the 1998-1 999 School Year", Technology is listed as one 

of the *de priorities for the division: 



Further initiatives to be undertaken to upgrade the 

technology available to students in the schools; to develop the 

capabilities of staff to enhance the use of technology across dl 

cumcuiar areas; to improve the connectivity between schools and the 

central office; to expand opportunities for interaction between 

schools and extemal sources; and to upgrade the Student 

Administration S y stem to improve service t O SC hools and the 

Division. 

(Memo fiom J-C. Smyth Chief Superintendent, April23, 1998). 



CHAPTER TWO 

Review of Related Literature 

My understanding of the literature suggests that there are numerous factors 

inhibiting the integration of technology into the daily cumcula of the classrooms. 1 have 

tried to lirnit the research used to include organizational conditions and factors which are 

preventing school personnel tiom fblly embracing new technologies withïn their schoois, 

as well as recomrnendations for increased educational use. This is not to say that al1 

research is fuUy supportive of greater integration of technology into our schools. For the 

purposes of this Literature review. however, 1 am focusing on the research associated with 

greater t ec hnology use. 

This section consists of four main areas and w i U  attemvt to review the literature 

that focuses on: technology in education; the conceptual framework of an ideal adopting 

school; obstacles to overcome in adopting technological development; and what is needed 

in order to achieve our goals of making information technology a pnority in Our 

classrooms and our schools. These areas are all considered to be an integral part of the 

research looking at the factors that nippon or inhibit the use of information technology in 

the classroom and in the school. 

TECHNOLOGY IN EDUCATION: AN INTRODUCTION 

In lookmg into the 21 st century, much of the educational discussion of what will 

be needed focuses on the use of technology. A cornmon question raised is just how well 

education has fard in integrating technology into the existing school cumculum. As 

Gibbon (1 987) points out, the electronic technologies that fuel the idionnation explosion 

are increasingly powerful, and should therefore be used in schools as they are elsewhere. 

to represent present and new knowledge. If we are to prepare our students for the fùture, 

we must ensure that they become technologicdy literate. 



The potential of technology in education is acknowledged. "fechnology would 

enable students to become collaborative workers, critical thinkers, and evduators of 

information, especïally as they gained access to a wealth and variety of extemal and 

intemal data sources" (Buckley, 1995, p. 65). 

Critics of our current educational system suggest that the technology integration 

process in the xhools bas bem too slow (Ellison 1989, Dronka 1988). There are many 

reasons given for this, including the fact that some educators who were once enthusiadc 

about technology are now cautious, reflective and skeptical (Dronka 1988); the faa that 

some technological developrnents hit the educational market with great gusto and high 

pnce tags, only to be m e d  obsolete after a short period of tirne; and also that some 

technological developments (ranging f?om microcornputers to distance leaming satellites 

to compact dixs and video) have been cited as a major breakthrough with the potential 

for revolutionizing education (Ely & Plomp 1988). and have fallen short of their promises. 

Studies reveai that the early evidence of effectiveness is scarce, and existing research 

provides linle guidance for educators as they decide how to use technology in the 

classroom (Becker 1 987, Roblyer 1 988). 

Technology can be a significant tool in the classroom. Mon school systems have 

made considerable arides in purchasing equipment, preparing teachers, and implementing 

programs, yet without question, more cm be done (Collis. 1988). In deciding what more 

can be done however, we should not entefiain the idea that technology can do ir dl .  Much 

of the early Iiterature on integrating technology in classrooms reflected an unredistic view 

of classroom Mie. This vision failed to take into account the views of the average educator 

who tends to see teaching and learning as a human-interaction endeavor (Warger 1990). 

One of the biggest challenges facing educators is not producing more electronic 

technology, but rather, creatively developing the educational potential that the new 

technologies already offer (ûfïesh 1986). Technology can be used to suppon education, 

but should not attempt to replace it (Warger 1990). 



Schools are beginning to incorporate foms of technological developments into 

their every day lives. They are equipping themselves with fax machines, getting on-line 

with the electronic highway. purchasing more advanced audio-video equipment. and many 

are wen looking to complement their existing computer laboratones with items such as 

CD-ROMS, scanners, digital cameras and video discs. 

-4s word processors, microcornputers have almoa compIetely replaced typewriters 

in offices and classrooms. Composing letters, lesson plans, or work sheets on the 

computa allows the author to make corrections with ease and speed. Materials can be 

created, aored, edited and printed as needed, thereby facilitating much of the time 

consuming activities faced by educators. 

Thomas and Kobayashi ( 1987) aate that the purpose of educationd technology is 

to promote the efficiency of education by improving the quality of teacbing, of educationai 

administration, and of educational research. If this is indeed the case, educators face the 

constant challenge of understanding the nature of technologies, as well as their potential 

uses and their strengths and weaknesses. Indeed "educational technology is a cornplex. 

integrated process involving people, procedures, ideas, devices, and orga-tion for 

analyzing problems and devising, implementing. evaluating and managing solutions to 

those problems, involved in al1 aspects of leaming" (Thomas & Kobayashi, 1987, p. 1 ). 

Che of the true tests of the new educationai technology has been its staying power 

in schools. Much of this is due to educators finding ways to use the new technologies as 

tools that support the teachinfleaming process. However. while many technological 

solutions are readily available today, their success is largely dependent on classroom 

teachers and how they use the technologies to solve real classroom problems (Barbour 

1989). 



THE "IDEAL" SCHOOL & THE ADOPTION OF TECHNOLOGY 

Exaaly hnw schoois have adapted to the latest foms of information technology 

varies drastically, even between schools within the same school division. But what exactly 

is meant by adaptation? How have the most successful schools (fiom a technology-use 

standpoint) gone about implementing change? 

There are several schools within my division, for example, that are known for their 

cutting-edge use of technology. 1 have been lucky enough to fmd myself in one such 

school. where 1 am constantly astounded by the novel approach taken to technology in 

education. Here, teachers work alongside the computer resource teacher. suggesting 

possible project ideas, and together, brainstorming how technology cm be integrated into 

existing cumculum. Gone are the days of teaching computer. Instead. students in the 

primary and senior grades alike. are getting used to a multi-media approach to leaniing. 

In speaking to our cornputer resource teacher, 1 mentioned my desire to bring a 

multi-media scwenger hunt project to hition. While 1 had planned on having a sheet of 

clues for the students to work fiom using various tools in Our computer lab. my colleague 

had a much better idea. He suggested putting Our project on our in-house home page, 

where students could access the ciues, read up on the project, and actually go about 

hding the information needed. He used our scanner to include photographs in the clues I 

had ready, and two days later, had our project inputted and ready to go. 

This example is not an isolatecl case in my xhool setting. Along with having an 

aaual home page on the intemet, our school is involved in very exciting projects that have 

been both teacher and cornputer-resource initiateci. 1 find the atmosphere and creative 

energy exhilarating, and vastly differmt fiom anythmg 1 have ever experienced in a school 

setting . 

It seems as though 1 am not alone in my assessrnent of my school. A few years 

ago, the Special Programs Director in the school division contaded our principal. 

inquiring as to whether we would be interested in becorning a trial school in a national 



multi-media program geared toward analyzing how media could better serve education. 

In agreeing to participate, our school was given high-tech equipment (totalling over 

!S 10,000) to take part in the assessment. 

Again, this kind of support does not corne without a confidence in what has 

already been attained at my school. There is a reason we were asked to participate. and 

according to our computer resource teacher, we have gained a reputation as a school that 

d e s  things happen. 

When we talk about schools that are fully implementing technology, what exactly 

do we mean? How can it be that xhools within the same school division (assuming a 

ceriain similarity in motivation and top-down encouragement to adopt technological 

innovations) dEer so greatly in the extent to which they buy into the use of technology? 

Again, this will need to be fleshed out in upcoming sections, as there are obviously 

numerous organizational conditions. or factors which are supponing or inhibiting the use 

of technology in different schools. 

For the moment. the question remains. What does an ideal adopting school look 

like? What type of concephial framework are we considenng here? To a large extent. 1 

look at my present school as an ideal setting for technological irnplementation. There are 

many factors which lead me to this conclusion: 

We have allocated a full-time position at our school for a computer resource 

teacher. We are fortunate to have found someone who is ken, open to 

suggestions, and always on the look-out for new and creative ways to tie 

technology into existing cumcula or activities (or create leaniing experiences 

that exploit the numerous resources that we enjoy). 

There is a wondemil team approach to leamhg at my new school - one that 

encourages sharing of ideas, team-teaching (including computer resource, 

resource, teacher-librarian, etc.), and as great a use as possible of the many 

resources available. 



The physical set-up of the school encourages a better use of the resources 

(there are two computer labs, a loaded computer in the library, a network 

between the cornputers in the school, etc.). 

There is an attempt made to include all teaching personnel in special projects 

within the school and the division. 

There is a detailed list of computer inservices (planned during lunch hours and 

before and &er school) that will be offered to school personnel throughout the 

course of the year (as well as a great deal of flexibiiity to include desired areas 

of leaming). 

Timetabling has been organized such that classrooms working on specific 

projects have greater lab time during their research stages. publishing stages. 

etc. 

There is a clear support of technology implernentation on the part of the 

administration at the school. 

There has been a required amount of computer inseMchg that has been 

mandated by my administrator, in order to ensure a minimum cornpetence level 

in al1 teachers. 

SAMPLE PROGRiMS 

There are noteworthy programs ated in the literature. They too, provide some 

insight as to what the conceptual fiamework of an ideal adopting school might look like. 

Cynthia Warger (1990) provides some excellent program overviews, which would be 

helpful to any organization interested in implementing technological developments. These 

ovemievus are particularly helpful in order to fully appreciate some of the organizational 

bairiers or implementation wrùikles that are ofken present when trying to adopt new forms 

of technology. 



The first prograrn overview cornes fiom the Cupertino program. The instructional 

goals state that technology is to be used as an additional tool to motivate students, to 

reinforce and re-teach concepts and ideas, and to foster cooperative learning and 

cotlaboration. The district is commined to piloting new and promising technologies and 

programs. Helping teachers to increase their comfon lwel with technology is an integral 

part of the attainrnent of district goals. An ongoing staff development prograrn combined 

with teacher access to technology is the key to effective use of the technology in the labs 

and in the classrooms. 

The use of technology in Cupertino classrooms began a decade ago when several 

teachen in isolateci classrooms piloted activities exploring the inmwtional and personal 

uses of computers. This experiment was funded by a federal gram The teachers began an 

informal user's group or network. and met regularly to share their successes and 

frustrations. From these very meager beginnings. the school district recognized the value 

of computers as instructional aids, developed labs at each school site, and began offenng 

staff' development classes and training for teachers. 

This informa1 network is now called the Technolom,! Network. They 

now have one teacher representative fiom each school in the district. and are chaired by a 

technology mentor teacher. The group still shares their technology experiences, but now 

also present mode1 Iessons, host guest speakers on new and upcorning technologies. 

explore cumculum integration, and often make recornmendations to the district 

administration about technology issues. 

Because each school has its own local Technology Support Plan, the evaluation of 

the program is considered a local issue. School aafT" and administrators coliect empirical 

data fiom teacher observations, student and parent questionnaires, and teacher 

evaluations. The district wntinuousiy waluates the various pilot programs to ensure that 

they are continuing to meet the criteria and goals stated. Sucç~@id programs are then 

expandeci to other schools. 



According to Warger. teacher attitudes have changed a great deal in Cupertino as 

a result of the technology prograrn. As recently as two years ago some teachers were 

refusing to accept student work done on a word processor. Some of those same teachers 

now have cornputers in their classes. Interestingly, staff development is the strongest 

feaîure of the Cupertino program. The Extended Year Technology Institute, combined 

with classes offered through staff developrnent programs are the foundation of the 

technology training prograrn for teachers. It is important to mention that an important 

factor of the staff development program is that aimost al1 training is provided by district 

teachers including the three technology mentor teachers, the lead teachers. and othen who 

have experience and expertise in the use of technology. Another important factor that 

adds to the strength of the staff deveiopment program is that it is tacher-dnven. Course 

offerings are determined througb ne& assessments, and teachers feel ownership of the 

program. 

As technology changes and evolves over the years. the key focus for educators 

mus be to determine the effects of technology on insrnidonal practices and student 

learning - not on the widespread use of technology for its own sake. The Cupertino 

program suggests that an equally important focus needs to be on developing the 

interactive aspects of technology. The benefits of this should be evaluated on its 

effectiveness at increasing content leaniing and enhanhg students' abilities to apply that 

content to problem solving, decision making and communication situations. 

1 believe that it is worthwhile to look at another innovative program that differs 

slightly nom the Cupertino program. While the programs have daferent goals and 

objectives, the Montclair Public Schools program is an excellent example of how schools 

have gone about implernenting technological dweloprnents when faced with initial 

diicuities. 

The Montclair program background states that dong with its cornmitment to 

quality, integrated education, they have demonstrated a special commitment to 



technology. An atmosphere exists in the schools that welcomes iechnology and 

encourages purposehl exploration. In order to demonstrate the diaria's support, an 

elementary and middle school science/technology magnet have been established to pioneer 

the use of technology in educational programs. 

The district offers a number of technology-enriched programs in ail schools and at 

aU grade levels, fkom pre-kuidergmen through high school. AU Montclair students have 

the oppominity to use technology in their everyday work. Avaiiable technologies in the 

district include television and video production, audiotapes. telecommunications, 

interactive video, video discs, cornputers. satellite communications, and robotics. The 

prograrn mission States that its pnmary purposes are to make effective use of technology 

to create stimulating learning environments for children and to promote overall school 

improvement . 

Montclaifs initial plan called for an extensive staff development and training 

program. Cornmittees recognized the teacher as a critical variable in the effective use of 

the cornputer. In order to adopt the cornmittee's plan, the diaria initiated an intensive 

training program for 60 Montclair teachers and administrators. The entire instructional 

staffs of these two magnet schools participated in extensive inservice training, conduaed 

by a community college. The main goal of the training was to help teachers develop ways 

to enhance students' problem-solving and thinking sMls. There were three 40-hour 

training workshops that were offered during the first project year. 

Teacher questionnaires rated the workshops very high. Principals observed that 

teachers worked very hard to incorporate workshop ideas in their classes. There were 

weekly foiiow-up meetings with the community coliege staff to nipplernent the training. 

The trainers observed the teachers, provided feedback, and held mont My meetings. 

Teachers were encourageci to becorne peer trainers and coaches. 

Administrators, teachers and parents were involved in curriculum development 

activities that followed the first project inservice. This resulted in a comprehensive K- 12 



computer cumculurn resource book and guide. The document contained insenice training 

materials, strategies for teaching, sample lessons, student products. and networking 

materids. 

It is interesting to note that al1 training occurred at the school building level so that 

teachers could enjoy and profit from working with one another. This also enabled peer 

support groups to be formed. These were aated as being important factors in the district's 

successnil incorporation of computers into instructional programs. 

The availability of this technology and the administrative support enabled teachers 

to restructure the teaching and leaniing process by managing instruction and information 

in a different way. Due to their substantial involvement, teachers began operating more as 

managers and coaches. Teachers and students were exploring together, searching data 

and employing critical thinking skills to make judgments. 

Because technology and leaming were never separated, traditional ~b jec ts  were 

actually enhanced For example in !abject areas such as math or science, computers 

helped to make abaract concepts more concrete. Also, it was discovered that computer 

enhanced classrooms provided more equitable access to knowledge. Leaming 

opportunities that may not have been available were now accessible to al1 students. 

In order to ensure the continued success of the complete integration of technology 

into the school's instructional program, the building principal maintains an ongoing teacher 

support and nainùig program. It is not surprishg that Montclair's plan for technology has 

been ~ccessfùl because the district leadership has instituted and maintained important 

components of that plan. These include: 

- a comprehensive staff training and ongoing teacher support programs 

- adequate technology that pennitted increased staff and student access 

- a provision to ensure equity of use for al1 students 

- the development of technological applications based on research and successfitl 

classrwm practices 



- evaluation and revision of applied technology pilot programs 

- linking technology and learning 

- identification of potential funding or technology donation sources (Warger 1990) 

In taking a close look at these program missions and successes, we get a better 

idea of how some districts have dedt with the difficulties first encountered when 

attempting to adopt technological developments in the ciassroom and school. In both 

program oveniiews, there is an obvious cornmitment on the part of teachers and 

administrators to implement change. From the beginning, teachers are an integral part of 

the change process, and therefore feel more ownership for the developments undertaken. 

Their success stories are not unique, but serve as excelient models for school divisions that 

are looking for ways to better integrate the use of technology in their schools. 

According to Cradler. research consistently supports technology programs at the 

school and district level that enable teachers to efféctively utilize technology. 

Characteristics of these programs include the following factors: 

Teacher-awareness of effective technology applications. 

Time for teachers to plan, learn about. and implement technology applications. 

A social network of other technology-using teachers. 

Availability of teacher-mentors and other peer support. 

Involvement of p~c ipa l s  and other administrators in the planning and training. 

Development of the knowledge to critique and select technology applications. 

Development of school and classroom lwel technology plans by and for 

t eachers. 

Involvement of teachers in deciding classroom uses of t echnology . 

Teacher access to technology while planning. 

Understanding of ways to integrate technology into education reform. 

Preparation of new teachers for effective integration of technology into 

tesiching. 



Long tenn staffdevelopment to support integration of technology into 

instruction. 

Increased oppominity for staff  development and technical assistance. 

Access to technology and telecommunications resources. 

Awareness of and access to educationally relevant technology-based programs. 

Equitable access to centralized information resources related to technology 

use. 

Teacher and student access to cornputers outside of school. 

Opportunities for educators to communicate with pe r s  in other schools and at 

conferences. 

School and district administrators committed to the use of technology. 

The systematic conversion of high-performance training technologies to 

support education. 

Shifting the media and telecornmunications industry from entertainment to 

" edut ainment " . (Cradler, 1997). 

To answer the question of what the ideal adopting school looks like is not easy. 

However. there are some important similarities between even the few cited examples of 

high-adopting schools and mode1 prograrns.' These factors seem to have promoted the 

high level of use of technology within the schools, and involve: the integration of 

information technology into the existing cumculum; needs identification and teacher 

training; support systems and resources; time cornmitments and allowances; heavy teacher 

involvement; and the support of the school administration., to name a few. 

l See also the R d s  Independent School District "Technology Staff Developrnent 
Program" outlined in Boyd, 1 997. 



In the United States, survey research and review of 20 state technology plans has 

documenteci specific state and federd prograrn elements t hat foster effective technology 

use in education. These elements include: 

Technology incorporated into existing and emerging education initiatives. 
Incorporation of technology applications into state cumculum frameworks and 
standard S. 

Planning as a pre-requisite for receiving technology-based resources. 
Guidelines for local planning that promote fiinding allocations for staff 
development . 
A statewide technology in education clearinghouse with electronic distribution. 
Incentives for the development and validation of technology-based resources. 
Incentives for identification and dissemination of programs and practices that 
work. 
Funding for school and district technology use plans that meet local and state 
criteria. 
.4n interagency govemance structure to secure resources across agencies for 
technology.. 
Provisions for regional and local technology use training and technical 
assistance. 
A statewide interoperable electronic information highway accessible by ail 
classroorns and learning environments. 
Both formative and surnmative evaiuation of ail programs. 
A process to cornmunicate program accomplishments and problems to 
stakeholders. 
Informing policy makers about cos-benefits of technology applications in 
education. 
Technology uses incorporated into prograrn review and assessrnent guidelines. 
Coordination of education, business, and other relevant governmentd agencies. 
Business involvement in planning and implementing technology in education. 

(Cradler, 1 997). 

IMPLEMENTATION OBSTACLES TO OVERCOME IN ADOPTING 
TECHNOLOGICAL DEVELOPMENTS 

Having considerd what an ideal school might look Wce. and how they may have 

gone about the irnplementation process, it becomes important to look at some of the 

factors that support or inhibit the adoption of technology in the classroom and in the 

school. 



The Office of Technology Assessrnent in the US Congress studied the baniers 

facing teaching and technology (OTA Report Summary, April 1995): 

Lack of teacher time to: 
* Experiment with new technologies 
* Share experiences with other teachers 
* Plan lessons using technology 
* Attend technology courses or meetings 

Access 
* Hardware and software are limited 
* Upgrades, support, and training are continuing coas 
* Technologies may not be located in or near the classroom 
* Much of the hardware in schools is old and cannot handle newer applications 
* Telecommunications requires new or updated wirhg or phone lines 

Vision or rationde for technology use 
* Schools and districts need technology planning and leadership 
* Teachers need an understanding of ~ m c u l a r  uses of technology for their 

professional use 
* Messages on best uses change as technologies change 

Training and support 
* Districts spend far Iess on teacher training than on hardware and software 
* Training focuses on the mechanics, not on integrating technology into the 

cumculum 
* Few schools have a fLU-tirne, school-lwel cornputer coordinator 

Cumnt assessrnent practices 
* Standardized tests may not reflect what students leam with technology 
* Teachers are held immediately accountable for changes that take time to show 

results. 

This seerns to sum up much of the present research Uito the obstacles facing the 

implementation of technology. There are others, however, including the varyhg 

perceptions of the role of computers, educaton' general resistance to change, time 

cunstraints, and teacher attitude. 

There are varying perceptions of the roles of computers in the school (Pogrow 

1983, Thomas & Kobayaski 1987). Initially, sorne groups appeared opposed to the 

introduction of computers into the schools, suggesting that they were a fad, or part of a 



plot by an elite group to impose a uniforrn curriculum on schools (Pogrow 1983). There 

has also been opposition fiom those who believe that technology has advanced too rapidly 

to aliow for caretùl decision making. or that the quality of software necessary is not yet 

available. 

There seem to be conflicting agendas, and lobbyists at both ends who argue for: 

training a select group of students to be computer scientists; training al1 students to be 

computer scientists; training moa students on the basic operations of a computer; using 

computers to teach basic skills; using computers to basic subjects (or other educational 

expenences that would othenvise not be available); training moa teachers to write 

computer programs or develop their own computer cumcular materials; using computers 

to replace or reduce the number of teachers (Pogrow 1983). 

There are those who rnay argue that technology is forcing its way into Our already 

bulging cumcula. Todd Oppenheimer alleges that arts progarns and shop prograrns and 

various other programs are being cut to put technology in instead. He aiso argues against 

technology because. not only does he say that it cuts these programs, he says that students 

dont need these skills because they will be taught the technology they need to perform 

their future jobs once they are hired (Oppenheimer, 1997). 

These differing views are often confiising to educators as many of them Iack the 

understanding and expertise to make their own inforrned decisions. As well, with schools 

attempting to make the use of technology more standardized, the question of "why" is 

often overshadowed by the "whatM and the "how to" (Fulton, 1996). What is often 

missing fiom the technological equation is the realitation that not only equipment is 

necessary, but also the time cornmitment, energy, and ski11 to experiment with and explore 

the computer programming and software. 

It may be important to note that depending upon the pattern of use of technology 

(simply doing computers vs. using computers to enhance or help teach existing school 



subjects), there may be a noticeable difference in 

teacher. pedagogy, and mmculum implications. 

goals. learning potential, demands on the 

The research uncovered considerable material on teacher resistance to change. 

This encompasses change to a variety of areas, not simply technology. Thomas and 

Kobayaski (1987) state that educators' resistance to changing their traditional styles of 

teaching serves as a strong barrier to their attempts to integrate audio and video 

technologies into their instruction. They go on to say that: 

Resistance can result h m  a combination of factors, including 
teachers' inertia, satisfaction with present methods of teaching, 
dislike for outside intederence in planning instruction., unwillingness 
to yield center-stage to mechanical devices, a misperception of the 
cornplexîty of the technology, and fear of making embarrassing 
errors when attempting an unfarniliar instmctional technique (p. 
1 17). 

In order to achieve a more integrated approach to teaching and using technology. 

teachers are forced to reflect on their own teaching methodologies. Technology 

encourages change from whole class instruction to smd group or individual interactions. 

Technology clearly has the potentid to vastly rransforrn 
relationships between teachers and students and even what schools 
look like. However, the hiaory of education refonn provides scant 
evidence that such a transformation WU occur simply because the 
technology exists. Schools have dernonarated an unyielding 
resistance to change over the decades. Reforms that are adopted 
tend to be those that readily fit existing organizational structures 
and practices. (Sandholtz et al, 1995, p. 18). 

In order to adopt a new technological development, teachers must invest a great 

deal of tirne preparing and becomuig acquainted with the unfamiliar equiprnent. Even 

then, there are no panintees that al1 will nui smwthly during a prepared lesson. When 

my fonner school opened our new cornputer Iab, there were some teachers who never 

darkened the door with their students. They were w i h g  to bring their classes into the lab 



when the computer tacher was doing the instmcting, but were not (yet) cornfortable 

troubleshooting. or leaniing any of the computer prograrns for themselves. 

Interestingly, when my former school set aside time for professional development 

in the computer laboratory, the majonty of teachers came in complaining about having to 

spend a half day in the lab, or expressed serious doubt as to the relevance of their being 

asked to attend. Staff members were quite outspoken about their lack of experience, their 

inability to fiinction on a computer, and their anxiety about working with their midents in 

the lab. It appeared that people came into the lab with preconceived notions about what 

the day would bring, and were not open to giving it a try. 

Furthemore, when 1 offered a full range of mini-inservices to teachers both during 

the school day and after hours, very few teachers attended. This, interestingly, followed a 

plea for help from many of the teachers who voiced concems about their inability to work 

with a computer. Sadly. out of the 25 teachers on staff, only two of us ever used the lab 

for our school work. assignment creation, record keeping, or report cards. 

While Evans' study (1968, cited in Thomas and Kobayaski 1987). of college 

professurs' resiaance to instructional television may be slightly outdated. he concluded 

that the degree of acceptance of an innovation by professors may partly depend on 

whether they viewed the innovation as being instituted or imposed by the university 

administration or whether they felt that it originated within their own academic 

depmments as a result of their own planning. In effect, when teachers are themselves 

actively involved in the planning of the adoption of a new dwelopment, they are more 

likely to accept it (Thomas and Kobayaski 1987). 

One signifiant consideration then, becornes the training of classroorn teachers. 

Very few educators have the types of background that d o w  them to assimilate aii of the 

information necessary to run and prognun a computer. When teachers first begin to work 

with cornputer-based materials and programrning, they are often ovenvhelmed by 

information overload, and ways of initialiy integrating the computer often reflect the leaa 



disruptive of classroom management patterns and least disruptive of the teachers' already 

established approach to teaching already established approaches (Michaels 1990). 

Coaving teachers out of their comfort zones in order to initiate change is not a 

simple process: 

Although technology can serve as a catalya for teacher change and 
c m  help teachers move toward an more constructivist approach 
the professional joumey from instnictionism to constructionism-and 
to effective integration of technology-is generally slow and 
arduous, and requires a high level of support. Typically, teachers 
begin using technology to replicate old patterns of instruction; it is 
often years before they progress to the stage in which they truly 
integrate technology and use these tools to their fullea potentiai. 
In some cases, teachers do not move far beyond using technology 
for drill and practice (Ringstaff& Yocam, 1996 p. 5). 

Research on the benefits of technology for teaching is generally positive. and 

shows a shift from the more traditional directive to a more snident-centered approach. 

Research shows that educator-use of technology can result in: 

Less directive and more mident-centered teaching. 
Increased emphasis on individualized instruction. 
More time engaged by teachers advising midents. 
Increased interest in teaching . 
interen in experirnen~ing with emerging technology. 
Teacher preferences for multiple technology utilization. 
Increases admininrat or and teac her productivity . 
Increased planning and collaboration with colleagues. 
Rethinking and revision of curriculum and instructional strategies. 
Greater participation in school and di~tnct restnicturing efforts. 
Business partnerships with schools to support technology. 
Increased education involvement with community agencies. 
Increases in teacher and administrat or communication with parent S. 

(Cradier, 1 997). 

While the outcornes for educators can be very positive, getting teachers to 

embrace new technologies is not always easy. Michaels did an interesting study on 

teachers' attitudes toward the cornputer. She followed and researched two teachers after 

they agreed to place cornputen in their classrooms. The teachers taught in the sarne 



school, had identical adoption times, and had the sarne educational goals - to use the 

computer to supplement their writing programs. This snidy took place over a period of 

two years. 

One of the teachers (Teacher A), worked diligently to overcome her inexperience 

on the computer. She took the computer home over holidays and weekends, and becarne 

the cornputer expen in her classroom. As her cornpetence increased, she asked more 

questions of the consultants helping her, and tried more sophisticated uses of the software. 

She experimented with new prognims and approaches, and was wiIling to do things 

differently to accommodate and even capitalize on the quirks of the technology . By the 

second year. she was using the computer for a vmiety of other things. and felt quite 

cornfortable leading her students in their computer endeavours. 

The other teacher (Teacher B). openly stated her discornfort with and resistance to 

technology. She made no attempts to leam more about the computer in her classroom 

and relied heavily on her students who were considerd the experts in the class. At the 

end of the second year. there had been very few advances made in the class. Students 

were using the computer for the exact purposes that Teacher B had initially foresee~ 

dmoa two years prior. Teacher B still insisted that students have a rough copy of work 

before putting anything on the computer, and there had been few changes made 

throughout the experimentai penod. 

It is important to note that in neither case did the computer radicdly reorganize the 

social or academic fibre in the classroom, or the teaching of writing, for that matter. 

However, the ciifferences in atîitude did in fact have a strong impact on how far the 

teachers were willing go in terms of computer adoption. The differences in aîtitude 

toward the computer seemed to relate to, and underlie the teachers' differential expertise 

with the program commands. It wasn't a simple matter of the teacher's lack of f d i a r i t y  

with the technology that led to limitations in use (Michaels 1990). 



In a sirnilar study of teachers implementing cornputer use in classroorns. Mehan 

(1985) notes differences across teachers with respect to whether they use the computer as 

a new means to meet previously established mmcuiar ends or as a means to meet new 

curricular goals. In effect, both teachers used the computer to do basicdly what they had 

been doing - teaching writing as a s p d c  subject area. However, Teacher A did use 

more of the computer's fùnctions, and could not have accomplished certain tasks without 

the use of the computer. Teacher B stated that "she didn't see the computer as al1 that 

important in and of itself' (Michaels, 1990, p. 253). She saw the primary job of teaching 

writing as the teacher's while the computer at bea, provided sorne assistance. 

Two main factors emerged as critical in this study. in regard to the constraining 

influences on the use of the computer. The first has to do with tacher attitude, namely 

interest, confidence level. and willingness to use the computer on one's own. This factor 

seemed to underlie the rate at which teachers developed a certain technicd expertise, and 

the degree to which the teachers attempted to use the computer's capabilities to create 

new and different uses within the classroom. The second factor has to do with patterns of 

social organization and control in the classroom. These patterns were present before the 

arrival of the computers. Michaels (1990) states that in the case of both Teacher A and 

Teacher B, these two factors of attitude and social organization/control led to differential 

access to and use of the computer, and different methods for teaching writing skills. 

These ciifferences then, had an impact on the kind of writing that was accomplished, and 

the degree to which midents felt cornfortable with, and gained control over the 

technology. 

Michaels concluded that if we are to M y  understand the effect that computers 

have on classroorns, we must then see the computer as both infiuenced by, and influencing 

the classrwm context; as a dependmt and independent variable. As her study 

demonstrates, wmputers did have an impact on how writing was done. However, it is 

difficult to accurately explain the computer's impact on these two cIassrooms without fia 



considering the impact of the classroorn, and in particular the teacher, on the cornputer. 

Michaels contends that in thinking about cornputers, it is important to learn fiom 

Teacher A and Teacher B. appreciating that teachers wiU have different vdues, styles, and 

mengths. These differences wiil greatly influence the ease with which and the degree to 

which the cornputer is integrated into the cumculum (Michaels, 1990). She believes that 

"teachers need support in becorning critical evaluators of their own pedagogical goals, or 

patterns and practices in their own settings, and of the potential of the technology in light 

of their goals and strengths as teachers" (Michaels, 1990, p. 254). 

In attempting to explain teacher reluctance to ernbrace change, Mafloon nates: 

It has been found that teachers reject or at least resist change 
because of failure to recognize the need for improvement. fear of 
experimentation, unwillingness to give time, and disillusion or 
haration with past experiences. In addition teachers traditionally 
tend to be consmative and usually will not be impressed by the 
results of investigations and research or new theories of education 
(Cited in Cuban, 1986, p. 5 1 ). 

In mapping out the main arguments explaining the Iirnited teacher use of 

technology, Cuban ( 1 986) out lines the following four areas: ( 1 ) accessibility of hardware 

and software (difficulty finding or utilizing equipment . inadequate or obsolete q u i  pment, 

awkward scheduling, little time to preview prograrns, inconvenient facilities); (2) 

implementation of the innovation (often top-down mandates, flawed implementation that 

doesn't take the tacher's needs into account, token cornpliance by embracing the barest 

minimum that is necessary to convince supervisors that the mandate has been executed); 

(3) the classroom and school as work settings (overlapping school and classroom settings 

where teachers have rationed their energy and thne to cope with the codicting and 

multiple demands made upon th- thereby conmcting the simplest, most efficient 

solutions to deaî with a large number of midents and interactions); and (4) the nature of 

the teaching profession (teacher selection, training, experience and the beliefs teachers 



hold combine to produce a deep-seated conservatism, a reluctance to alter prevailing 

practices and use mechanical devices in classrooms) (Cuban, 1986). 

Cuban ( 1 986) suggests the continuity, far more than change, characterize teacher 

practices. While m e  teaching practices have changed, the changes that teachers have 

embraced have solved problems that &a&ts have identified as important. This differs 

perhaps with problems defined by non-teachers, and thmst upon teachers. Cuban also 

points to the fact that the changes teachers have adopted over time have supported their 

authority. rather than underminhg it. They have altered their practice when a 

technological i~ovation has helped them do a better job of what they already decided had 

to be done. and matched their view of classroom reality . 

It can perhaps be surnmarized that teachers d l  likely either resist or be indifferent 

to changes that they see irelevant to their practice. that increase their workload without 

adding greatly to student l e d n g ,  or that weaken the control that they enjoy in the 

~lassroom.~ Cuban states that: "The password that will unlock the classroom door 

remains in the teacher's head; understanding what questions teachers ask and what criteria 

they apply is essential to unlocking the door. The power of the classroom and school 

settings in establishing the boundaries and shaping the practices harnessed to the culture of 

teaching explain a great deal of teacher behaviour and varied responses to classroom 

i~ovations in generai, and technological ones especially" (Cuban, 1986. p. 7 1 ). 

Because it has been suggested by rnany researchers (LinneIl, 1994; Mehan, 1985; 

Fulton, 1996) that teachers are at the center of the technological equation at schools. it 

seems quite ironic that so little attention has been paid to improving this involvement. The 

OTA states that "To use new technologies well, teachers need more than just access to 

these resources, they dso need opportunities to discover what the technologies can do, to 

See also Miller and Olsen, 1995. 



leam how to operate them, and to experiment with ways to best apply them in their 

classrooms" (OTA Report Summary. 1995). 

Why is it then, that the research seems to indicate that staff development has not 

been made a pnority within our schools? Boyd aates that: 

Staffdevelopment in technology has long been an area of neglect or 
abuse. Traditional training models have been applied to an area 
requiring teachers to oflen rethink the ways that they teach. This 
begets a type of "Do as 1 Say, not as 1 do" attitude by staff 
development providen such as school district inservice specialists. 
university tacher-preparation departments, vendors, and 
technology consultants. (Boyd. 1997, p. 46). 

Bozeman (1995) found case study f i e r  case study that cited the need for more and 

better types of training in the area of technology use in classroorns. In surveying 

descriptions of 53 programs in the United States (considered to be among the best in the 

country). 72% mentioned training and staff development as one of the most irnponant 

components of an effective technology program. While expenses involved in technology 

training are ofien considered the dodaIl .  spending money on new equipment and 

sofhvare is often a poor financial decision over the long term (Boyd 1996). .4ccording to 

Glennan (1996). the failure to provide training to educators will cause the impact of 

spending on technology to be "marginal at best " (p. xviii). 

The OTA conducted the study into "Teachers & Technology: Msking the 

Connection" at the request of the Senate Cornmittee on Labor and Human Resources. It 

sought to underxore the connection between teachers and the implementation of 

technoiogy in schools. Some of their findings were staggexing, and highlight other barriers 

faced by adopting schools. 

By spring 1995, it is estimated that schools in the US will have 5.8 million 

cornputers, or about one cornputer for every nine students. Classroom access to 

technologies such as CD-ROM and networks continues to be very lirnited. Despite the 

fact that 75 percent of public schools have access to some kind of telecommunications 



capabilities, and 35 percent of public schools have access to the Intemet, only 3 percent of 

instructional rooms (including classrooms, labs and media centers) are comected to the 

Internet (OTA, 1 99 5).  

Even the technologies available in schools, a significant number of teachers 

state that they do not use computers and other technologies on a regular basis for 

instruction. While the available technology can prove to be an essential tool for teachers. 

teachers need visions of the technologies' potentid, oppominities to apply them, training, 

s~ppon and in order to experiment (OTA Report, 1995). 

While schools may feel that they have made progress in helping teachers use some 

of the more basic technological tools such as word processing, there continues to be a 

struggie with c~mcdum integration, which is critical, if technology is to become an 

effective educationai resource (OTA Report, 1995). 

Another area which continues to be lacking. is that of teacher education. It has 

been said that technology can be an important resource for improving the quality of 

teacher education, by bringing to the forefront mentor teachers. Mdeo case studies of 

teaching styles and approaches, etc. However, most new teachers graduating today, are 

lacking in the ability to appreciate the ways by which technology can enhance their 

professional practice. 

HOW DO W E  GET WHERE W E  WANT TO GO? 
THE IMPLEMENTATION PROCESS 

Perhaps it is necessary to look at the bigger picture of technology irnplementation. 

What more is needed in order to ensure the development of hardware, software, and 

Ieaming environments that can cater to special ne&, allow for a more hands-on, mident- 

centered environment and aliow for new and creative approaches to teaching and i e d n g ?  

Can the factors that support or inhibit the use of technology in the school be controlled? 



In thinking ahead to bettering the implementation process, the OTA highlights the 

great potential of teaching and technology (OTA Sumrnary Report, April, 1995): 

Changing teaching and karning 
* Teaching abstract concepts, complex systems. problern solving - and basic 

skilIs 
Encouragïng more independent work, tearnwork and collaborative inquiry 
Adapting to student leaming styles and special needs 

* Expecting more of midents and p r e s e n ~ g  more complex materials 
* AdopMg roles of "guide on the side" rather than "sage on the stage" 
* Lecturing less. with classroorns more student-centered 

Assisting with daüy tasks 
* Preparing lesson plans and materials 
* Tracking student progress and keeping records 
* Cornrnunicating with parents, colleagues, administrators 

Eahaocing professional development 
* Having "jua-in-time' training and support via video and telecornmunications 

networks 
* Taking formal courses and advanced degrees 
* Using on-line resources for informal educational opportunities 

Preparing new teachers 
* V i e h g  models of effective teaching, live or on video 
* .4naly~ing computer and video simulations and cases 
* Linking mident teachers, mentors, and faculty on electronic neworks 

Critical to the implementation process and funire success of technology education is: 

"Leadership; a cornmitment to research, development, and dissemination; an increased 

ernphasis on teachers; and attention focused on issues related to school access to the 

emerging electronic telecommunications infrastructure'' (OTA Sumary  Report, April 

The need for p a t e r  professional development for teachers is quite apparent. That 

M g  said, the way in which professional development is conducted appears to be critical. 

Professional development is often viewed however as a "one-size fits al1 workshop" 

offered to al1 teachers at the same tirne, with Linle or no follow-up. This is increasingly 



being recognized as inefficient and ineffkctive in generai, and particularly inappropriate to 

the adoption of technology by teachen (Fulton 1996). Research on professional 

development suggests that teachers leam by building upon their current base of 

knowledge, experience, beliefs and expertise. When faced with new strategies or 

approaches to teaching, teachers weigh the new theories against their personal 

expenences, evaluating the new data's relevance to their students and what might work 

with them (Fulton, 1996). In recognùing this pattern among educators, it suggests that: 

Teachers learn best, and are most likely to embrace new 
approaches, when they can experiment and reflect in a safe setting, 
and have opportunities to discuss ideas and collaborate with their 
peers and instructors as they put new ideas into practice ... If 
teachers are indeed to embrace technology and make it part of üieir 
teaching culture - the values, beliefs and noms of their profession 
as exercised daily in their classrooms - they need, as a narting 
point, a vision of what the technology can do to suppon their 
teaching. But we are fhding that this vision represents a deeper 
pedagogical base than is generally appreciated. Often, what 
teachers are drawn to with technologies are the applications that 
make things snazzier, or more officid-looking, or more 'fun' rather 
than toois and their uses that lead to deeper engagement with 
content and ideas. But it is this deeper engagement with content 
and ideas that Ieads to real change. 

(Fulton, 1996. p. 5). 

In responding to challenges facing schools today. Fulton closes with these 

comrnents: 
Redefining professional development and support, and providing 
pa t e r ,  more creative and flexible resources to provide them, are 
critical components if the pillar of cornpetence is to aand and we 
move from wires and boxes to 2 la Century teaching. This is the 
greatest t echnology challenge facing schools t oday 

(Fulton, 1996, p. 5). 

One of the goals of the literature review is to provide some insight into the current 

tboughts and trends on the topic. Many of the researchers have suggested factors that 

they believe support or inhibit the use of lliformation technology in the school. 



There seems to be considerable overlap in terms of factors believed to support the 

use of technology. They include: the existence of a computer resource teacher within the 

school, a positive leaming environment within the school, the physical setup of the xhool, 

the attempt made on the part of administration or resource personnel to include al1 

teachers in technology projects; regular inse~cing; carefûl tirnetabhg which dows for 

flexibility and greater cornputer use during key stages of a project; clear support from the 

administration; a network of supports (both for help, and idea-sharing); a wiIlingness to 

leam and participate on the part of staff members; financiai aiiowances (for equipment, 

professional development, potential tirne release of teachers for inservicing, etc.); needs 

identification and teacher training (professional development). 

According to the literature, the factors that inhibit the use of information 

technology in the school include: lack of teacher time (to leam, explore, practice. develop 

methods to integrate curricula etc.); access difficulties (such as hardware, software. the 

physical set up of the equipment, coas. etc.); lack of vision or rationale for use; lack of 

training and support for teachers; negative attitudes towards change and technology 

implementation; current assessrnent practices (the fact that standardized tests don't take 

into account, for example. what is learned through technology); and the implementation of 

innovation. 

Based on my reading of the literature, I will be looking to suppon (or not support) 

the following hypot heses: 

1) That in order for a high level use of technology to be found in a school. some 

of the foUowing critena/organimtionaI conditions must be in place: 

- an obsewable cornmitment on the part of the staff and administration 

- physical accessibility to the technological equipment 

For another in-depth look at technology in education ("The Promise of Technology" 
and "Curent Reality of Technology in School") see Backhouse, B., 1997. 



- "key" teachers who have taken it upon themselves to instigate change 

- a vision or goal guiding implementation practices 

2 )  The way in which a t h s t  for increased use of technology is implemented is 

critical in tems  of how encouraged changes are perceived by staff members, 

and how willing they are to attempt funher implementation themselves. 

3)  Without a cornmitment to professionai development and time provided to 

boost cornfort levels, teachers will not make and maintain the necessary 

efforts to implement technology . 

4) The background and arnount of training that teachers have will have an impact 

on how much they currently use technology in the ciassroom (Le. the more 

training they have, the more they use technology), and how willing they are to 

implement change. 



CHAPTER THREE 

Methodology 

1 met with the Director of Research and Technology for the Winnipeg School 

Division # 1. In Our discussion, I was able to secure the names of several schools within 

the division, that are known for their high level of use of technology within the division. 1 

contacted the recommended schools, and asked to meet with the administrators in order to 

discuss my research proposal (and elicit their participation). 

My goal was to closely research two schools. Based on the recommendations 

made. and the schools' willhgness to participate, I selected two schools to pursue For 

the purposes of cornparison, I found that it was advantageous to study two elementary 

schools (versus an elementary school and a junior hi& for example). 

1 wanted to take a closer look at the degree to which technology is being used in 

the school. This involved speaking with several people in each school. 1 first approached 

the administrators in each school. In explaining what I hoped to do, 1 asked that they 

speak with their staff about my study. It was my hope to find three or four people in each 

school who would be willing to participate. 1 lefk it to the discretion of the administrator 

as to how these people were first approached, though I was hoping that the entire staff 

would be made aware of my intended research. 

In both schools. the administrators spoke with a few teachers who showed some 

interest. It was then up to me to contact these teachers, and uiform them of all that was 

involved. Letters explaining the procedures were faxed to each participant, and dates 

were m g e d  for interviewing. 

ïhere were obvious ethical considerations necessary. During the research process. 

participants were informeci that they would not be hannesi in any way (physically or 

mentally). Institutional guidelines were followed. and participants were completely 

infomed conceming the nature of the study, and their role within the study. Their 



participation was voluntary, and they were reminded that they could withdraw from the 

shidy at any thne. Participants were informed of the data collecting methods to be used. 

prirnarily that notes would be taken that may involve thezn, and that a tape recorder would 

be used to record interviews. The participants each agreed to these conditions. 

The participating schools were selected, based upon the recornrnendations of the 

Director of Research and Technology for the Winnipeg School Division # 1. 1 asked him 

to consider the following aitena when suggesting participating schools: 

1. Their initiative taken to implement technology in the classroom/school. 

2. The vision or direction of the school to inservice teachers in the area of 

technology . 

3 .  The leadership s h o w  on the part of teachers/administrators. 

4. The equipment used (regularly) in the classroorns/school. 

5 .  The involvement of staff and administration in the use of technology. 

6. The desire of staff and administration to rnake the use of technology a 

pnority . 

7. The willingness of the school to participate fully in the study (through 

interviews, access to data, etc.). 

for . . 

The above criteria for selection were chosen for a variety of reasons. While there 

rnay be a number of schools that are implementing technology to v-g degrees, 1 was 

interested in the main factors or organizational conditions that were promoting the use of 

technology in the school. 

Funhermore, 1 was hophg to be able to rnake some cornparisons between the two 

schools. In developing a profle of each schooi, 1 was interested in analyzing the findings 



to see how similar (or different) the growth process had been. For example, what 

supports are in place that are ailowing these schools to thnve? What barriers have been 

overcome that have allowed these schools to develop so significantly? Are there cornrnon 

qualities or characteristics of schools with high lwels of use of technology? 

1 was lucky enough to secure an educational leave £tom my school division. The 

leave was for two weeks. which aiiowed me to spend a good period of time in each 

school. I spent the last week of November, 1997 in School 4 and the first week of 

December. 1997 in School B. Transcnpts of each interview were provided within a day to 

each of the participants. Analysis of the data took place between January and June, 1 998. 

Procedures 

1 spent a week researching each school. 1 made observations, looked briefly at 

classroorns. talked to other teachers in the school (in the staff room, prirnarily), spent time 

in each of the computer labs, and interviewed each participant dunng that time. The 

participants al1 received a list of research questions that were asked during the i n t e ~ e w s .  

These questions provided the basis of the interview, though many others were asked in 

response to comrnents made the participants. The interviews lasted approximately one 

hour and participants were provided with typed transcripts of the interviews to review. If 

there were areas that needed clarification. participants were encouraged to let me know. 

Changes were permitted in terms of what had been said during the interviews. None of 

the participants had any changes to make, or anythmg firther to add. They were infonned 

that a copy of the h a 1  analysis of the research would be provided for interested 

participants. 

Participants were infonned that 1 would only use materials that they had approved 

for my use. While 1 inforrned them that I couldn't guarantee complete confidentiality, or 



disguise al1 identities. al1 

that which had been seen 

attempts would be made to ensure that information used, was 

and agreed upon. 

In spending time in the school, 1 was hoping to get a better understanding of what 

is king  done in the school, and look at the various approaches being taken to 

implementing technology. 1 spent time in the computer labs in order to analyze the 

processes involved in promoting the use of technology. 1 was also able to get a good 

sense of what types of projects and programs were undenvay in each school. 

1 attempted to leam how the schools got starteci, and what specifically has led 

them to where they are now. This involved personal interviews, observations and data 

collection. 

In coilecting my data 1 focused on semi-struchired interviews (with the 

adminiarator(s), computer lab facilitator or computer resource teacher. and one or two 

teachers within each xhool) which were designed to explore perceptions with regard to 

how the use of technology affects what they do. 1 spoke with teachers to ascertain what 

their cornfort level was in tems of computer use, and what technology-related interests 

they may have. We also spoke about professional developrnent received (due to their own 

initiative or "requests fiom above"), the hinory of their own technology use. their personal 

backgrounds, their perceptions of the school climate, and what goals they may have to 

increase their own personal use of technology . 

When speaking with administrators, much of the intemiew content was simiiar to 

that of the teacher interviews. We also spoke about the prionties within the school, what 

(ifanythmg) was being done to foster and encourage M e r  developrnent and integration 

of technology, whether or not fùnding was an issue (and what, if anything, was done to 

secure additional equipment), characteristics of teachers who show the mon interest or 



c o d o n  with technology. and whether or not there was any resistance on the part of 

teachen in regard to technology integration. 

In trying to get a better idea of the goais and procedures in the çchool, computer 

resource teachers were questioned about the role of the computer resource teacher within 

the school, what speciai programs are being initiated. what the main use of the lab is, the 

existence of computers in the classrooms, other f m s  of technology use within the school, 

and the main uses of the computer lab by the teschers (assignments. mark calculations. 

correspondence, etc. ) . 

My data collection also involved observations of the physicai surroundings of the 

school, the promotion of technology within the school (bulletin boards. posters. posted 

student work etc.). the profile of the computer resource teacher within the school. and 

technological projects currently undenvay in the school. 

Pnor to researching both schools, 1 spoke with, or faxed each of the administrators 

about my interest in looking at documentation while I was in the school. I outlined a list 

of the sons of things that 1 was interested in seeing. This list included items such as 

school goals. school mission statements, sta f f  meeting minutes, professional development 

professional development memos. letters to the community, minutes fiorn a technology 

committee meeting (if such a committee exists), etc. 1 was hoping to find examples of 

how (and if) technology use was being made a priority within the school. 1 was aiso 

hoping to get a sense of the history of technology use in the school. 

Unfortunately, 1 was provided with very little in the way of documentation. 1 

asked several ptople within the school, and persisteci as much as 1 felt that 1 could. The 

computer resource teachers were each able to provide me with a few documents. 

At School 4 1 was given copies of workshops given by the computer resource 

teacher (during the summer, or to other schools and divisions). She had given several 



different workshops, and had handouts to show me. The topics for the workshops 

included: Windows 95, MS Paint, Kids Works 2, The Student Writing Center, Eudora 

Light, Internet Explorer. AOL Press, Wordpad, Importing Techniques, and Netmeeting. 

Each workshop also focused on currinilum integration with language arts, math, social 

snidies, science, Health, technology and art. I was also allowed to look through some of 

the files and binden in the computer lab, and found some documents pertaining to 

technology implementation within the division and in other divisions. 

At School B. 1 was provided with copies of newspaper clippings of past 

technology projects. Included in the clippings was a write up (in Winnipeg School 

Division #1 newspaper, Our Schools) about a team of teachers and administrators fiom 

the school winning a national award for a computer project (Technopals). The award was 

the Northem Telecom's National Institute Award for Creative Technology. There was a 

cheque given to the school for the sum of $8,000. This project was also wrinen up in the 

Home dE Schwl magazine in May 1995. 

In June of 1995 the computer resource teacher also won an Honorable Mention 

award in the 5th Annual Telecomputing Activity Plan Contest sponsored by the Special 

Interest Group for Telecornmunications (SIGITel) of the International Society for 

Technology in Education ( I S E )  based in Columbus, Ohio. 

1 was given a copy of a gant proposal for the Technopals project (submitted to 

Schoolnet), and was permitted to sit in on a meeting of the Parent Advisory Group 

technology meeting. At the meeting there was some discussion about past projects and 

strategic planning. 

1 was hoping to be able to use documentation ffom the schools as yet another 

explanation of how the increased use or promotion of technology has occurred over the 

years. In trying to piece together where these schools started, and what has led them to be 

considered nich high level users of technology, I expected to find more in the way of 

planning and reflection. 



The lack of documentation doesn't rule out the possibility of carefùl planning 

within these schools, nor does it mean that documentation does not exist. 1 feel that it 

brings into question however, the school's ability to reflect and carefully analyze the 

process of technology integration as a whole. 

of Data 

It was my intention to develop a pichire, as it were, of each participating school. 

based on the factors expiored dunng the snidy. These factors initially included: an 

observable cornmitment on the part of the staff and administration to attain a high level of 

use of technology; the physicd accessibility to the technologicai equipment; key teachers 

who have taken it upon themselves to instigate change; a vision or goal on the part of the 

school. guiding the implementation practices; a cornmitment to professional development. 

and providing time for teachers to become more cornfortable with the technology. 

Once these two profiles were developed. 1 looked carefully at the key variabies 

mentioned earlier. to establish their presence. What 1 discovered, was that there were 

other factors that proved to be driving the implementation process at the two schools. 

Funher analysis was done based on six factors, common to both schools. 



CHAPTER FOUR 

Interview Results 

This chapter will attempt to provide an overview of responses given durinç 

interviews with school administrators and teachers. A brief look at each of the schools 

studied is aiso included. as each school is profiled. W e  the questions asked each 

participant were similar, some of the interviews took different paths. Common themes 

will be quite easily identified, as will some discrepancies and contradictions among 

participants. For the sake of simplicity and clarity, each of the schools researched will be 

dealt with individually. The analysis of the interviews will be fùlly explored in the next 

chapter. For the purposes of confidentiality, the profiles of the schools have been kept 

somewhat vague, and ail participant narnes have been changed. 

scHQQLA 
School A is an elementary school, situated in the core area of Winnipeg. The 

school has a muIticultural student body. 

If you were to visit the School A website, you would learn a lot about the school. 

There is a scanned photograph of the school, and the site outlines several recent mident 

projects. including a project called "Box City", where students become city planners. and 

ma te  their own city. In this case, for example, there is an outline of the project posted, 

scanned picnires of the midents at work and descriptions of what was done. The site 

also includes a "Just for Kids" section, with iinks to websites that kids would Wce. There 

are teacher resources, as well. 

I felt welcomed at the school. The vice-principal, while aware of my arrival. was 

away for the day when 1 fht arrivecl. 1 met with the technology teacher, and the other 

teachers (whom 1 hadn't met before), in order to set up interview thes.  I had faxed each 

participant an outhe of my study, and a iist of questions that 1 would be asking. The 





"specialists" in those areas were used. At one point she stated that, "If you want good art 

in the school. you need to hire a great art teacher, and get everyone working together. 

The same goes for technology." she added. 

The staff room was a place of relaxation and discussion. There were magazines 

available for teachers, as well as poaed reminden, and professional development 

idonnation. On one wall, there was a big chart entitled. "Themes". This included the 

names of each teacher in the school, as well as the 10 months of the school year. Teachers 

are expected to fül in the themes they are working on each month. This chart helps the 

specialists (art, music, phys. ed., librarian, technology) detennine what is going on in each 

classroom, in order to help facilitate additional resources and project ideas. 

The computer laboratory is located on the second floor of the school, in amongst 

the grade 3-4 classrooms. The room contains 18 Pentium computers, two pnnters (laser 

& colour printer), and a scanner. 

The room is füled with posters, charts, and student work. The technology teacher 

has a desk at the back of the room with the server, and a notebook computer. There are 

computer manuals, worksheets, and binders on a shelf at the back of the room. The 

posters and charts have been purchased, and created. Everything is larninated. The walls 

are full of information. There are "How ton posters, which include areas such as: Sending 

Email, Checking Email. Saving Files, Files fiom the Senter, My Favourite Spelling 

Checker, CrossCountry Canada, Acceptable Use Agreement, Makmg a Eudora Disk, 

Math Problems, "Copy, Cut, Paste, Move ..." Getting Starîed, Wmdows 95, Keyboard 

Charts, Lab T h e  Scheduie, Keyboard Shortcuts, and more. 

There are white boards in the lab as weii, with websites listed. The lab dso has a 

large overhead screen, an overhead with palette, and a cyclops pointer. These are used 

with most classes each &y. Each computer has a unique screen saver. The screen savers 

are ali fmous quotations, such as: "Moa people are about as happy as they make up their 

minds to be." -Abraham Lincoln, and "Dare to Dream.. . Dare to Try.. . Dare to Fail.. . 



Dare to Succeed." -Kinsley Ward, and "ln the middle of difficulty lies opportunity." - 
Anonymous. 

The computer resource teacher was able to provide me with several pieces of 

documentation. These included newspaper articles published about the school, technology 

cumculum development notes (from cornmittees she's on), and detailed booklets From 

workshops and seminars she has given (with the theme of "Enhancing the Elernentary 

Curriculum With Technology" ). 

The atmosphere in the lab is one of excitement, comfort, and les-g. Even the 

youngest midents corne in with enthusiasm, and confidence. The classes came in quickly, 

and seemed comfonable with the routines. With a few instructions from the technology 

teacher, they were ready to go. Classes either aarted up at the fiont with the teacher (to 

get instmctions), or she was teliing them as they came through the door what they needed 

to get into. When the younger students came into the lab, the cornputers were al1 ready 

for them (the prograrn was al1 ready for the student, or the internet site had already been 

selected). The older students were able to get ont0 the intemet themselves. or find the 

appropriate website. 

With each class, the technology teacher explained the procedures for the class, and 

used the proper computer terms and language. She reminded them not to leave spaces. or 

have spelling errors when typing a specific website address. She was firm with the 

midents, but didn't have to spend much tirne disciplining the students. They were ken, 

and motivated. One of the integrated students was able to keyboard with the use of a 

special "Intellkeysn keyboard. 

Each student from grade 3-6 has a "Technology Education" duotang, where they 

keep their prlited computer work and disks. When project work has been pxinted, the 

midents hole-punch it, and put it into their duotangs. Examples of work found in 

duotangs include: cover pages, quines they have done on various websites, a sheet 

entitled W y  Name 1s ...', and a sheet with computer terminology & keyboard picture. 



Sttîdent work is usually checked before midents are allowed to print it off Students were 

also printing off some of the quiaes  they had done, and copies of the email they had sent 

to t heir keypals. 

Each class was working on something dzerent. The technology teacher m e t s  

with each classroom teacher to determine what theme or unit they would like to have 

explored in the computer lab. One class was doing a project on bats, another on owls. 

another on the environment. One class spent their period responding to email M e r s  

received from their " keypals", penpds from the States. 

There are several projects underway in the computer lab. Each class, for example, 

has been rnatched up with a "keypal" class somewhere in the world. The destinations 

range from Arnerican cities (Fort Worth TX; Miami, FL; Menomonee Falls, WI; Broken 

Bow, NB; The Bronx, NY; Emporia, VI) to Queensland. Austrdia. The classes send 

email ietters once a month. One of the classes in the school became so attached to their 

keypal school. that they sent them a stuffed polar bear and a blank journal, to have for a 

few months. Each mident in the keypal classroorn took the bear home, for a few days at a 

tirne, and wrote about the bear's expenences in a journal. The bear was then retumed to 

School 4 dong with a diary of his trip, and ail that he saw, and did. The computer 

teacher is encouraging other such exchanges with classrooms within the school. 

Poned in the [ab, are grade level expectations for the higher grades. Ifyou were in 

grade 5 ,  for example, you would be expected to complete the following (number of 

assignments in parentheses): 

Student Writing Centre 
- Report (2) 
- Sign (2) 
- Letter (2) 
- Journal (9) 

Creative Writer (2) 
Fine Artist (2) 
Paintbrush (2) 



Intemet Search (2) 
XCountry Canada 
Email (2) 
Keyboarding (22 words per minute) 
Multimedia Presentation 

Anot her interesting project undenvay . involved the grade three classes. They were 

working on a project on the Environment, using the Hyperstudio program. Students 

created pictures on the Canadian landscape, and scanned pictures. In Hyperstudio, they 

created sounds to accompany their pictures. There was much excitement as the students 

prepared their cards in Hyperstudio. 

The principal dropped by during one of the technology classes in the lab. We 

spoke Uiformaiiy about some of the programs underway at the school. He admîtteci that 

he wasn't aware of very many other xhools doing the sons of things being done at School 

A. He commented on the fact that the technology teacher, Elen, was so weli known 

throughout the province. that they hope that they will be able to hold on to her. He aiso 

spoke about a school in another division with a new computer lab, and no classes in it. 

The principal of the school apparently aated that there weren't any interested teachers. 

School A's principal added that it was nice to have a large enough school that they could 

play around a linle with resources in order to satisQ the needs in the computer lab. 

1 met with and intewiewed four people at School A. ïhe  vice-principal, 

technology teacher, and two classroom teachers. Each intewiew lastecl approximately one 

hour. 1 used a tape recorder for each interview, and Uiformed the pariicipants that 1 would 

be providing thern with a typed transcript of the interview w i t h  a few days. Each 

participant read over the transcript, and had the oppominity to make any changes they felt 

were necessaxy. No one had any changes to make. 



Joan has been at School A school since September. 1996. One of her first 

cornments was that the technotogy program here at School A was well established when 

she aniveci at the school a year and a half ago. 

We began Our discussion with a conversation about the status of technology use at 

School A. Ioan cornmenteci that she felt that technology had been made a priority by the 

school division. Coupled with the interest and the expertise of Ellen, it has been able to 

get the stage it is at currently. Joan added that the former administration had been very 

supportive of the technology program. WMe the former administrators didn't appear to 

be al1 thar computer literate themselves, they were strong advocates for technology 

When Joan arrivai, she found a school that was "already working": 

I brought with me a very arong bias for technology, and have done 
my absolute best to find money to make sure that the resources 
were there to continue at that level. This has been coupled with a 
push From some very strong people on staff There is a sense of 
pride from a lot of the teachers. They want their students to  be 
using technology. but I'm not sure if it is a "priority" for thern or 
not. I sometirnes wonder i f 3  is because it gives them a shared time 
with a teacher (and therefore a bit of a break), or whether they 
genuinely believe in what is being done. 

We then talked about the computer-generated report cards. Joan felt that the 

teachers in general didn't want to do them on the computer. Many teachers felt that it was 

just as good to write the reports by hand: "The teachers weren't wiliing to  be the role 

rnodels." As a rentlt, Joan question4 teachers' beliefs in terms of what is good for kids. 

"It's okay for kids (to be using technology), but it's not good for them ... if'they aren't the 

role models, how do they expect kids to become experts?" 

1 asked Joan how she, as an administrator, handles teachers who are at tirnes 

unwiiling or reiuctant to irnplement change. When does a decision get made t o  put a foot 

down? Joan said that they felt last year, with the piloting of the report card, that people 

would get lots of opportunity (in terrns of the,  resources, and extra help f b m  the 



technology teacher) to grow as technology users. Now, the adminiarators are concemed 

about the teachers who are wanting to step backwards: 

While the teachers may think that it is easier to get out their pencils 
and paper. it jua doesn't make sense to go backwards after haWig 
grown so much. It appeared to be an easy way out for them. 

That being said, at the same tirne, the administrators rezognized that teachers were 

under a lot of stress. "While not concerned with winning a popularity contest, it was 

difficult to determine what was of mon concern for the teachers. Was it the writing of 

reports. or the use of technology that was causing al1 of the stress?" Joan looks back on 

that time. and commented that it was really "hell" . She and the principal finally came to 

the conclusion that they would state what their preference was. but aiU give people the 

opportunity just do the first page in ink (if it was such a big deal for them). With the 

second page (the anecdotal cornrnents). teachers didn't have a choice. It had to be done 

on the computer. 

Joan feels that their decision was a good one: "Mat  it did, was alert people, and 

give them rime to become more cordonable with the technology. Next tem, they won't 

have a choice. They made a decision as a school to do this. " 

1 asked Joan about some of the dilemmas facing administrators. How did they 

decide the areas with which they were willing to compromise? Joan said that you needed 

to pick your banles: 

If you aren't going to win them, don't pick them. That doesn't mean 
that you have to win at the expense of someone losing, and that 
doesn't mean that you have to make a change nght away. What 
you do, is give people notice as to where you are going. You aiso 
provide people with the nippon to make sure that they grow and 
that they go dong that path. Some people wili follow. 

Technology is one of those banles. When asked about what she felt was ahead for 

schools (in ensuring that they were al1 utilking technology, and not falling behind other 

schools), Joan commented that in order to ensure that the whole school is technology 



literate. you needed to ensure that they were practicing it al1 of the time. In order to be 

able to practice it, you need to provide the supports and the resources to do that. 

Joan commented that at the Faculty of Architecture. they have now mandated that 

ail taculty professors wiil have computers on their desks, and will become computer users. 

They also gave professon 50% of the cost of the computers, in order to ensure that they 

would follow through. Joan said that it was her dream that every teacher in the school 

would have their own laptop computer. She'd like the entire school to be networked, so 

that news and messages could be put on the network exnail, thereby cutting back on paper 

as well. in order to achieve that, however, money is needed. 

In talking about other goals for the school for the h r e ,  Joan cornmented that she 

would like to see the computer lab with at least 24 stations (versus the 18 they now have). 

With the declining dollar. and the increasing tacher-student ratio, it may not be possible 

to have at least 33 stations (meeting the maximum number of students that teachers may 

face). Joan would also iike to see at least one computer in each classroom which would 

be networked to the lab. It is still important to have kids going into a cornputer lab. but it 

would be nice to have more computers in the classroom. Having a computer per student 

in the classroom will never happen. At least with one, more could be done. 

Joan feels that the division has been fabulous in terms of providinç supports and 

resources to the school. She felt that she could pick up the phone and cd1 one of the 

consultants, and have sorneone there at the drop of a hat. As far as she knows, this 

support is avdable across the division. 

When talking about M i n g  issues, Joan cornmented on gants that were available 

in the past through the Student Support SeMces (fomerly the Imer City Initiative). 

There are fùnds available for individual schools creative enough to corne up with 

technology projects. The division h a  been very fair about how funds are distributecl. 

Joan commented that they havent received additional finding because they are an inner 



City school. The schools waiting for routers, or upgraded equipment have been put on 

"waiting k t"  of sorts, and are looked after on a rotational basis. 

1 asked Joan about her perception of staf f  members who were really embracing 

technology, and going into the [ab with their students regardless of whether or not Ellen 

was there. She felt that it was hi& perhaps wen as high as 80%. The teachers do 

depend on EUen a lot, however. Joan compared it to other specialists (such as a resource 

tacher) in the school: "Teachers are ofien overwhelmed with al1 that they have to do, 

and any opportunity that they can get to have someone else take care of one little problem 

theyll take it. That is not meant in a negative sense, it is just redity." 

We talked next about the collaboration that is going on in the school. I asked Joan 

if the administration is responsible at al1 for what is currently being done: 

1 wouldn't want to take a lot of credit for that. Ellen is really 
exceptional in the way that she collaborates with her projects. At 
the same time. we are very aware of al1 that is being done. We 
encourage the collaboration (and support it financially), celebrate 
their successes, and continue to be advocates for them (and 
cheerleaders for them outside the school). Most of the initiative is 
coming fiom Elle% in terms of what she is doing, but she couldn't 
do a lot of what she does if she werent being supponed. 

There has been considerable funding made available for technology through the 

school itself. Joan commented on how difficult that had b e n  to do. When she and the 

current principal arrivai at the school, there had been sorne additional money put into 

GICs that they were able to utilize. The former principals had informed them that there 

were no cornputers in their offices, but that money was there for that purpose. What they 

ended up doing, was buying two laptops (initially for the principal and Joan). The 

principal ended up giving his to Ellen, who r d y  wanted one. Joan added that: 

EUen has dso recently purchased a digital camera. 1 don't think that 
we have said "non to anything that EUen has wanted to have. It is 
really difncult, however, sometimes you just have to take those 
risks, and say that it is more important to mn a deficit budget than 
to not buy a particular item. 



When asked about helping teachm to become more cornfortable with technology. 

Joan returned to the report card situation from last year. She had thought that this was a 

really good idea, but ended up feeling that it really blew up in everybody's face. They had 

a hard t h e  understanding what the problem was there: 

It (dohg the report cards on the cornputer) was a great 
oppominity, it provided people with raw materials, which said to 
them, this is my opportunity to really grow. 1 have the raw 
materials, I have to do this anyway. 1 may as well use the 
technology to make it easier. 

What ended up happening, was that one person caused quite a stir. 
Because it wasn't mandated by the division, questions were raised 
as to why teachers at School A had to do this. It was a dangerous 
thing. What happened was that it really divided the a&. 

Joan felt that they had done quite a bit last year, in tems of providing teachers 

with professional development. There were also times when Ellen made herself available 

before, during and after school in order to help other teachers. Any professional 

development that is division-wide is posted, though Joan wasn't sure how many teachers 

were taking advantage of that. What has been encouraging thÏs year, is that several 

teachers attended sessions that Ellen put on at School A. 

We taiked about the fact that the New Frontiers Technology Conference (being 

held in W i p e g  on November 28 and 29, 1997) had faced a few difficulties. Several 

presentations were cancelled due to a lack of interest and registration. Joan speculated 

that people weren't as keen to attend conferences on the weekend. "The job is getting a 

lot harder, and people t d y  reiish the tirne that they have with their families. " 

In taiking about the use of professional development tirne, Joan commented on the 

fkct that schools just have a few days lefi t o  their discretion: 

The school fonnulates a professional development plan that gets 
sent to the division in order to ensure that what they have planned 
is cohesive, that it is reflective of the goals of the division, that it is 
usefûl for the needs of the children, and the growth of the tacher. 



When you have two days left. you are forced to look at al1 curricula 
aras (especially those with new cumculum, like the math), and see 
what must be looked at. Technology is sometimes pushed to the 
back as a result . 

Joan commented next on the extreme importance of integration of technology 

within the xhool. She didn't feel that anything should ever be treated as a separate entity: 

"There just isn't enough time in the day to do werything separately. A h ,  fiom a holistic 

viewpoint. it is helpfùl for the children to see things integrated." She used math drills as 

an exarnple: 
If there is drill necessary for ski11 building, use technology in order 
to achieve that. Don't make your teaching of "computer" a separate 
course. We don't necessarily need to teach Our students how to 
become computer prognunmers. If they decide to get into that later 
on in their schooling or careers, that can be lefi up to them. 
Anything that we do now, should be in the context of the 
curriculum. 

Do teachers appreciate the need for integration of technology into the everyday 

cumculum? Joan doesn't feel that they understand the need for integration. When asked 

how teachers can be helped to better understand, Joan thought that professionai 

development was one of the answers. and added that EUen was doing a great job of that. 

1 asked Joan what she thought would happen if Ellen "disappeared". Would the 

school change at dl? Would approaches change? Joan commented that she thought the 

key is always the teacher. She added that she felt the same way about the Art teacher: 

If that person were to disappear, the result would be a much lower 
quality of art in the school. You need to get the right people into 
certain positions, but you also need to get people with the 
philosophy that they aren't just "the art teacher" or the "technology 
teacher", but their job is to facilitate the integration of these very 
important subjects within the context of the cumculum. 

We taüced about the difFerence between haWig an art teacher, for example, who 

worked on their own, not integrating or coliaborating. The art work produced may be 

Mdous, but it eventually dies. "It is now 1997," Joan said. "Back in the eady 70s you 

may have been able to do stuc because there was money dl over the place. That situation 



no longer exists." The expert's job, according to Joan, is to collaborate with the teacher 

with the cumculum to integrate the technology and the art, and the music and physical 

education.. . Accomplishing this isn't easy . ioan said that : 

There were a nurnber of teachas who really wanted to have a 
technology tirnetable, where they would just send their kids OR, and 
they would have a prep. Some would prefer scheduled art periods, 
so that they would know that every day 1, 3, and 5, they would go 
to art... Some have a difficult tirne really celebrating and being 
proud of the accomplishments their kids made within the context of 
that project tirne, in opposition to what is "good for me" as a 
teacher. It is really hard. 

By forcing the dinerent approach to viewing specialists (and it has been forced, 

Joan said), several teachers have been made very unhappy. Joan estimated that 40% of 

the teachers would prefer the "traditional" way of using specialias within a school. and 

having scheduled penods. 1 asked her if she thought that this would change over tirne. 

Her gut reactioq was that no, it wasn't likely to change. 

Joan made the analogy of taking away the French teacher, and asking teachers to 

teach their own French: 

What would happen, may be that at 3:15, a few french records 
would be played, and that would be the ciass. At 3:OO. when 
teachers were tired, kids would be asked to pull out their sketch 
books, and do some drawing. Ari appreciation would be lost.. . If 
there was no computer specialist, teachers may go back to having 
students do a few games on the computen. 

While Joan wasn't at the school during the transition stages of getting EUen out of 

the classroom, and up to 314 tirne in the computer lab, she did have a good perception of 

how difficult the transition was: 

There is a complexity to the staffing that really impacts on how 
things are perceived. Staff members are very much into equality. 
They really love the art classes for their students, they are proud of 
the fabulous work that is produced, but. when two and a half 
people were needed to be declared surplus last year, there was a lot 
of tension. Neither the art teacher, nor the technology teacher were 



declareci surplus, and that was a problern for some teachers. 
Teachers questioned why there could be an an teacher or a 
technology teacher. when they didnlt even have their "own classes". 
Cutting teachers who were "classroom teachers" was seen as 
unjust . 

Interestingly, when coverage is needed for teachers for meetings. 
for example, some teachers question why the art teacher, or the 
technology teacher couldntt be used to cover classes. They look at 
the support teachers, and specialists dBerently . When timetabling 
was looked at in order to provide teachers with a common time to 
meet with their grade groups, teachers questioned why their classes 
couldn't just be scheduled into the lab. Why couldn't Ellen take 
them? What was she doing during the day - seemed to be a 
cornmon attitude. 

Joan ended Our conversation by commenting on what advice she would give to 

schools who were just starting the process of technology ïntegration. A comment that she 

made was that it is a long process: "It takes tirne, cornmitment, and perseverance Once 

things have started. an attempt mua be made not to f d  back or move backwards." 

1 intewiewed Ellen next. Ellen was initially a classroom teacher. and used 

technology a lot in her own classroom. The principal asked if she would be willing to 

teach 1/4 tirne technology. She agreed. Her time was then increased to 112 time 

technology. and she is presently teaching 3/4 time technology. While she is no longer a 

"classroom teacher" per se, she spends considerable tirne collaborating with teachers. and 

has each class into the lab on a regular basis. 

When the school opened, there was a computer lab with Apple computers. There 

was nothing in place, howwer, as far as organized "teaching of technology". She brought 

her class into the lab, and they did word processing and illustrations on the computer. 

Teachers were on their own in terms of what they did with their students (if anythlng) in 

the lab. 



While Ellen doesn't get into other schools to see what they are doing with 

technology, she knows 6om word of mouth what is going on in many other schools in the 

district. She also sits on the Inner City Technology Support Group. They meet once a 

month, sharing files and information, talking about what is going on in their schools, 

getting ideas, and doing some planning. 

1 sat in on one of Ellen's grade 5 classes as they continued developing a theme they 

are w o r h g  on - "Bats". When the students arriveci, Ellen had them log on to their 

computers, and go directly to a website that she had up on the whiteboard. The students 

did a "Bat Quiz", and printed off their results on a laser printer. They put their q u k e s  

into their Technology Education duotangs, and then set off to look at other "Bat 

websites". 

1 asked Ellen how that kind of planning came about. She said that teachers came 

to her (or she sought out teachers) with theme topics, and she found resources to help 

integrate the theme with the technology in the lab. Teachers meet with Ellen dunnç 

recess, or over the lunch hour. and they discuss how to integrate the unit or theme 

When we talked about school clirnate (and the role it played in technology use). 

Elien said that she felt that the school environment was one that helped foster the use of 

technology : 
Technology use has been strongly supponed by both school 
administration and senior administrators (the district 
superintendent, in particular). The district supenntendent has 
supponed the school financially, when requeas were made for 
fùnds. 

Ellen didn't feel that this son of nippon was atypical for the district- 

At School4 the administration has been extremely supportive. Extra funds were 

made available for technology. For example, two years ago, Ellen received an additional 

$10,000 in order to upgrade her semer, and buy more computers for the lab. Last year, 

she received $5,000 for the lab. She felt that the administration saw that the use of 

technology in the school was really going somewhere, and as a result. didn't mind 



~ p p o m n g  it. Ellen has quite a bit of discretion, in terms of how the money gets spent. 

She rnakes a proposal, and States how she plans to use the new equipment. The 

administrators look at their budget, and see what can be done. 

1 asked Ellen about the kmd of support received from administration. 1 wondered 

whether or not she felt that teachers were given a choice as to whether or not they bought 

into certain uses of technology. She gave me a recent example of how the administrators 

had handled the irnplementation of computerized report cards: 

Because the school was piloting the new computerized report cards 
for the division, teachers were expected to do their report cards on 
the computer last year. That involved doing both the checklist page 
(assigning letters to certain behavioun and efforts, including a 
percentage at the grade 6 level) of the report. and the anecdotal 
comments on the computer. This was a consensual decision on the 
part of the staff. and everyone agreed to participate. 

This year, staff' members were given some choice. The 
administrators required t hat teachers do al1 anecdotal comments on 
the computer, but teachers were given a choice as to whether or not 
they did their checklists on the computer. 

While this was an example of how the administrators had pushed a little to get something 

done, EUen felt that it was of great benefit to the teachers: "You don't leam how to do 

something if you dont do it . " 

There were some different reactions from teachers when it came to doing reports 

on the computer: "Teachers with computers in the home felt quite comfortable finding 

mes, and doing the word processing." While it was a struggle for some of the teachers 

who were less confident on the cornputers, Eilen felt that the results were quite positive. 

Several teachers asked Ellen at the end of the year where they might purchase computers. 

They had leamed a great deal, and were feeling more confortable, and quite keen to 

continue. 

When asked about the percentage of teachers using technology in their classrooms. 

Elen said that she thought it was about 50150: 



One classroom has a pentium computer (that was won because of a 
project "Let's Get Connected", two years ago), four classrooms 
have 386 computers, and two classrooms have 286 computers. 
There are apples in a few classrooms, but teachers in gmerai are 
finding them to be more trouble than they are worth. They would 
rather be in the computer lab than working with the older 
cornputers. 

1 asked Ellen if she found any reluctance among teachers to bring students into the 

lab on their own, or make more attempts to intepte technoiogy into their amicula. She 

said that there was a mix. Some are very keen to bring in their students to finish up what 

was narieci with Ellen (she does not work one and a haif days of the cycle), or do their 

own searches or word processing. When asked to comment on the number of teachers 

who were taking things another step, and making a real effort to further integrate 

technology into their classrooms, Ellen responded that she would estimate 50/50. 

There are times, Ellen agreed, that she felt as though she were p u h g  teachers 

dong a linle. By collaborating with some of the reluctant teachers, however, and planning 

together. EUen found that teachers were more wiliing to come on board. She felt that this 

was the best way to encourage al1 teachers to participate fblly in technology use. 

M e n  asked about characteristics of teachers who were most uncornfortable 

bringing students into the lab on their own, Ellen commented that part of the problem 

would have to do with concems troubleshooting if something went wrong. Another 

concem would be that the teachers aren't cornfortable themselves in the computer lab. 

Until they get more experience with Ellen, the comfort lwel may not increase much. 

1 had noticed while I was in the lab observing, that there was a teacher sitting at a 

computer doing the same activities as the midents. She seemed to be having as much fun 

as her students. EUen agreed, and commented on the fact takt this teacher was once quite 

reluctant. She has becorne a lot more confident. Eilen also told me that teachers were 

required to be in the labs with their students (this was not prep time). 



When asked about characteristics of teachers who showed the most initiative, or 

did the most with their students, Ellen responded that : "They tended to be the teachers 

who had the greatest personal interest in cornputers and technology. They wanted to 

pursue technology for their -dents, and for thernselves." She added that she has found 

that the younger teachers on staff (or those more recently out of university) are more 

technologically literate than some of the older teachers. EUen feels that the universities are 

doing a fair bit to enuire that teachers are graduating with more knowledge of technology 

uses. 

Teachers have their students booked for time with EUen. They al1 receive at least 

one period a cycle. When working on a project, the class will receive more time, as Ellen 

has "project time" scheduled with classrooms working on specific projects. Also, teachers 

are encouraged to bring their classes in on the days that EUen is not in the school. 

Ellen and 1 talked about some of the projects that they had worked on in the past. 

and projects that they are currently developing. There was one project that was done last 

spnng, that is featured on their school website. The project "Box City" was done in 

conjunction with a graduate student from the University of Manitoba. He saw work done 

by students at School A displayed at a Technology Open House at Portage Place Mall. 

He was impressed with the project that they had done on Cornmunities. and approached 

Ellen about doing the project with hùn (as a part of his thesis). 

1 noticed in the cornputer lab that each classroom in the school seemed to be linked 

up with a school in the U.S. or Australia. 1 asked Ellen about how that had corne about. 

She told me that she had found interested partners for each classroom, and "got the 

partners together". Once the iînk had ben  established, it became the tacher's 

responsibility to maintain contact with the "keypals" d o m  south, or down under. Ellen 

informeci me that the classrooms from grade K-2 had a "classroom keypal". By contrast, 

each student in grades 3-6 had their own keypal. Students emailed back and forth about 

once a month. 



Ellen is currently developing a habitats theme with the grade three classrooms; the 

grade five and six classes are starting a Canadian heroes project, and the grade four classes 

are doing a unit on space. Once a topic has been selected, Ellen looks at what it is that 

she is wanting to teach the group. She decides what skilis she is wanting to develop 

(keyboarding, internet skills, communication skills, etc.) with the students, and then 

determines how to go about integrating technology into the unit. For example, with the 

grade fow project on space, she wanted to work on illustrating skiils. They used a paint 

program to draw something "space related", and then wrote about it in a word processing 

program, and imported the p i a r e .  

Ellen keeps track of the skills she is wanting to develop with her students, and 

plans her integration accordingly. Students from grade three to six have a technology 

portfolio (a duotang with printed copies of their work), and an electronic portfolio (the 

work on disk). Ail of the work that the students do in the computer lab. is based on the 

theme work that they are doing in their classrooms. Ellen plans ahead with her theme 

work. knowing when students are coming into the lab. 

While keyboarding has been a priority in the lab, Ellen is currently waiting for the 

s o h a r e  to be upgraded. Her last keyboarding software was crashing regularly. and 

became more trouble than it was worth. Students are keyboarding, but not using a 

specific program at the moment. 

Our conversation then focused on how professional development had factored into 

how the school is cumently using technology. Ellen felt that technology had b e n  made a 

pnority withh the school. One of the goals of the school is to have al1 teachers and 

students become more technologically literate. Other than supporîing Ellen by providing 

her with the resources that she needed, 1 was interested in looking at what other support 

was in place. EIlen stated that she held lunch hour and after-school workshops for 

teachers. The school also set aside one day (a professional development day) for 

inservicing the entire staff on technology use. 



1 asked Ellen about an upcoming national conference. entitled "New Frontiers: 

Education in the Information Age" being held in Winnipeg on Friday, November 28th and 

Saturday, November 29th. EUen was scheduled to give a workshop on Saturday. 

November 29th at Schml A Her topic was: "Enhancing the Elementary Curriculum 

with Technology", and prornised to be a hands on workshop, providing an introduction to 

technology integration into the elementary aminila. The conference outline stated t hat in 

EUen's workshop: "Participants will investigate various methods of accomplishing this 

using a theme or unit as a foundational base. Various programs (a paint program a word 

processor, and the Intemet) will be utilied to improve and enhance units in Language 

Arts, Mathematics, Science, Social Studies, Art and Technology. Individuals will be 

guided through a process of leaming "how to" techniques for creating files to enrich and 

extend the curriculum." 

Unfominately. there were not enough participants to make Ellen's presentation 

viable. Ellen informed me that out of the ten workshops slated for the Saturday. only 

three were going to be held. Ellen speculated as to why this was the case, and thought 

that perhaps it was the % 160.00 registration fee (per day), or the fact that the workshops 

were being offered on a Saturday. 

We then discussed the support given by the school division. Ellen felt that they 

had been most supportive of technology education. The division has put together a K-9 

sMis continuurq and the province is expected to come out with a technology cumculum 

in the very near fuhire. While it is difficult to compare dinerent school divisions across 

the city, EUen felt that Winnipeg # 1  was considered to be in step with most other 

divisions. 

Interestingly, dl of the h e r  City schools in the division have tecbnology teachers 

(ai lest quarter-the). Not aii districts within Wuuupeg #1 can say the sarne. Ellen added 

that without a person to guide the staff, she felt that a xhool wouldn't move ahead as 



quickly. She saw her role as helping to support and integrate the cumculum. Her role. 

she added is to keep up with the technology of the times. 

1 asked Ellen what recommendations she would make to schools that had not yet 

fully expioreci technology integration. The first thing that Ellen would recomrnend, is to 

ensure that the school had a technology support teacher. She dso recornmended a 

support group for teachen, that would meet regularly to disniss software, aaivities, 

brainstorming ideas, etc. In Winnipeg #1, three out of the four diarias (Imer City, North 

and South) have support groups for teachers. She feels that workshops are arnong the 

best ways to get people more confident with computer use. One of her greatest challenges 

was finding files, and getting ideas for integration. Again, support groups would be an 

enormous asset. 

EUen looked at how her own technology use has changed over the years. She 

joked that she doesn't do any writing any more. Any t h e  that needs to send a note. or 

write something down, she uses her computer. E m d  has become one of her favourite 

ways to communicate, or get quick and easy information. When asked about her schooi 

website, Ellen said that she upgrades it, and adds to it whenever a new project has been 

completed. 

1 asked Ellen about her own persona1 background. She started off as a classroom 

teacher. How did she become a technology educator? Ellen said that she learned what 

she needed to as she went dong. She took a university course at U of M. and got 

"hooked" on the intemet (it was through the course that Ellen developed the homepage 

for School A). Mer that, she has taken workshops, and learned a lot &om her support 

group. 

EUen has many long-term goals for the school: 

I would like to see aiI of the classrooms networked with a PC. 1 
think that it wili happen within a few yean. The computers that are 
currently in the lab wiil be placed into classrooms, and the lab will 
be outfïtted with pentiums. I'd also like to see pods of computers in 



the classrooms. Again, it al1 cornes down to money. I'd like to see 
more video-conferencing in our schools. 1 think that it will be a big 
push for the future. 

1 asked about the future of technology in schools. Can we exped that the play@ 

field will even out over the years, or will there always be sorne schools that are further 

ahead in tems of what is being done? Ellen felt that it was quite likely that there would 

aiways be schools that were further ahead than othen: 

A great deal depends on key teachers within the school, and the 
support of the administration. If adminimators are sup poning 
technology, ofien money can be found to enhance the nirrent 
situation. 

Brenda is one of the classroom teachers at School A. She has been at the school 

for many years. 1 asked her to comment on how the integration of technology has corne 

about over the years. "It has been a struggle," Brenda admitted. Initially. there was a lab 

with apple computers, but Brenda herself (as was the case with many other teachers), 

wasn't familiar with computers: 

Ellen started pushing teachers to get the computers into the 
classrooms. and figure out what they were doing. Initially, with the 
apples, the kids played garnes, with a little bit of word processing. 

Once the lab was installed, the apples moved into the classroorns, and there were 

PCs in the lab. Brenda recalls that it didn't really start roliïng until administration gor on 

board: 
The principal at the time was great. When he got enthusiastic, and 
he got on board, things started to happen. Ellen got the fbnding 
she needed to do things, and a push was made to really get the 
student s hvolved. 

1 asked Brenda to comment on the teachers' reactions to ali of the changes in the 

school. 
There have been many teachers, who have dug in their heels. They 
appear to be a bit afrad of al1 of the changes. They have been 
forced, to a large extent to familiarize themselves with technology. 



Some were enthusiastic fiom the start, and got involved right away 
in the computer lab. 

Brenda cornmenteci that she thought that it was important to look at what other schools 

were doing, in order to see how it might fit in with what you are doing with your midents. 

Brenda feels that the ideas for technology integration are endless. 

Brenda and 1 talked about what School A had done over the years, speaking 

specificdly about the website, and the wondefil projects highlighted. Brenda told me 

how the "Box City" project came to be, and that Michael (the graduate mident fiom U of 

M) had been responsible for preparing the project for the website. 

Brenda is a teacher who is very involved in technology use both in her classroom 

and in the lab. 1 asked her if she was afFected at al1 by teachers who were less positive 

about computer use, and who weren't currently doing a lot to integrate technology into 

their classroom lives. The example that she gave me related to the computerized report 

cards : 

Some teachers have resented behg forced to do their report cards 
on the computer. There was a lot of negative feeling around the 
school. There was a very negative atmosphere in the school 
recently, when report cards were being done. Some teachers were 
pushing for it, others were dragging their feet. It created a morale 
problem for teachers. 

ï h e  computerized report cards really represented a "crunch" for 
teachers. Before that, they could get on board as they wanted to, 
but there wasn't a lot of pressure. With the report cards, teachers 
were forced to get on board. It was a pilot project, that was 
diçcussed by the staff as a whole last year. The staff agreed to try it 
and get Uivolved, and the result has been a lot of work. 1 think that 
teachers may have thought (or hoped) that last year was a "one 
year shot", and that they wouidn't have to wony about it again this 
Y=r- 

The administration didn't want to take that step back. Brenda added that she really 

believed that the administration needed to take that stance. Sometimes you need to be 

forced in order to try something new. 



Brenda spoke about her partner across the hall, who is really not familiar with 

computers : 
Her being forced to sit down and work at it. has made a lot of 
dxerence. She herseif admits how far she has corne. There is no 
way to learn to use the technology if you aren't sitting in front of 
the computer, playing with it, and figuring out what you are doing. 
Let's face it, it isn't easy to break these machines! That is what is so 
wondefil about little kids - the fear factor isn't there, they just 
play, and learn al1 kinds of stuff. It is a crime to have your students 
know more than you do when it cornes to technology use. 

Brenda's own use has changed a lot over the years. The possibilities have just 

become endless for her. She comes up with ideas, and goes to see Ellen, asking, is this 

possible? 1s this possible? EUen always Ends a way, it seems. As they do projects each 

yea, their own knowledge of what they can do, and how they cm do it, has grown. 

1 asked Brenda is she felt a school could be as successfbl without someone like 

Ellen at the helm. Her reply was: 

No. She is our best resource. Nothing is impossible for Ellen. If 
she doesn't know how to do something, she'U find out. Every 
school needs someone like that. 

If Ellen were to go elsewhere, what would happen? Brenda said that they were 

terrified that they would lose her, but providing that administration still supported the need 

for a technology teacher, she didn't feel that it would change that much. If it comes down 

to a number cninch, and they decided to pull the technology teacher to ease up the 

numbers in the cIassrooms, Brenda spenilated that the school would take a step 

Brenda currently uses a lot of technology in her classroom: 

That hasn't always been the case. My classroom use is up 
considerably, due to a computer that we won a few years back for 
doing a technology project. It was a "Let's Get Connected" 
contest, and my students did a project on communities. I have 
since added my own printer. 1 couldn't do without one now. 



When we had the apple in our classroom, and the students would 
come back tiom the [ab, they wouldn't want to use the apple 
anyrnore. It was a dinosaur to them. Now, there is a lot of word 
processing that goes O- they rnake their own books, and they can 
get caught up in the classroom if'they have rnissed doing something 
in the lab. They also have games that they can play, and they use 
their cd rom regularly. 

With the change in administration a year and a half ago, Brenda didn't really notice 

a change in the support received. She knows that Ellen has approached them. requesting 

additional resources, and has met with success. They seem to be equally supportive of dl 

that is king done in the school. Brenda believes that the staf f  is wpported in all of their 

"technologicai endeavours". It does make a name for the school, and the staff wants to 

keep their name out there. 

We talked next about the collaboration between Ellen and the teachers. 1 

question& how that came about. When a class is booked into the lab, Brenda says that 

the teacher isn't supposed to lave everything up to Ellen: 

Ellen goes out of her way to h d  out what themes and units are 
being explored, and she does a lot of work on her days off to pull it 
ail together. Ellen is really a fidl time teacher. 1 dont really know 
whether or not teachers rely too heavily on Ellen to come up with 
the technology integration. Ellen and I have worked together since 
university, and we have a different kind of relationship. 

Brenda said that teachers might be counting on Elien to find the resources that 

they need for certain themes, instead of exploring what they might be able to h d .  She 

added that Ellen has come to her and said, Well, what is Our project for this year? Eilen 

knows that Brenda is game for anything, and is eager to be a part of what is going on. 

Brenda isn't sure that EUen feels that she can go to other teachers with similar requests. 

ûther teachers may not want to do long t m  projects like Brenda does, they'd rather do 

shorter project slots. 

From her own classroom, Brenda would like to be hooked into the lab. She thinks 

that each classroom should be networked : 



ïhat is scheduled to happen during this school year. The 
possibilities with the intemet are endless, and it is wonderful for 
students to see their own work on the website. Another goal for 
the ftture would be to have a workstation in the class (though a 
bigger class would be in order at that stage!). 

Final recommendations for other schools still nmggling to make the use of schools 

a priority include taking the tirne to corne in and walk around a school like SchooI A. This 

would allow them to see that technology is a natural part of these students' Iives. Last 

year she had a mident who was physicaily handicapped. She really needed to have a 

computer. It opened up a whole world for her, being able to work on a computer, instead 

of struggling with traditional leamhg methods. 

I asked Brenda where she cornes up with al1 of her great ideas. She laughingly said 

that she sometimes aeals ideas from other people. She also added that she hates the 

cumculum, and tries to make it as interesting as possible for the students. She was one of 

those "tuned out" kids in school. and goes out of her way to not have that in her 

classroom. She tries to grab their attention with the unusual, the exciting. 

A project that Brenda and her students have just aarted (in conjunction with the 

other grade 3 class), is one that works with Hyperstudio. She and her partner leamed 

about Hyperstudio during SAG, and they feel that this has opened up an whole new realm 

of possibilities: 

The project involves habitats. The goal is to have the kids create a 
cd for the library, and put it up on the web, and have other students 
participate. Every year, there is more to do. You may finish a 
project, and the next year, you t u  1 can do this now, why didn't 1 
think of that last year? It gets better each year, the possibilities 
keep growing. 

Brenda has noticed a real change over the years in ternis of what the younger 

snidents are able to do. When the grade two classes move up to grade three, they are 

coming with considerable skilis, and Brenda is not having to start at square one with each 

new class. 



When talking about the skills that are targeted each year, we discussed the fact that 

there isn't a curriculum out yet: 

Ellen, however, has outiined her expectations for each grade level, 
and has posters with those expected goals up in the lab. EIlen has a 
Lia of skills for the grade three level, and the we check them off as 
they are accomplished. That push came from Euen, however, not 
fiom the division. She is on a Technology Cornmittee to help with 
the creation of goals as well (Brenda). 

Brenda didn't feel that a "technology cumculum" was necessarily essential, as through 

project work, most of the needed skills are being naturally developed. 

We talked about the percentage of teachers who were actively involved in 

technology use with their midents. Brenda felt that where student work was involved, 

over 50 percent of the staffmembers were on board. In t ems  of teachers persondy using 

technology, the numben wouldn't be nearly as hi*. Brenda's projects are al1 computer 

generated, and several other teachers would be doing that as well. 

In terms of access, Brenda felt that her midents had good oppominity to use the 

lab. That is due, in part, to the fact that when Ellen is not at school, the lab is open for 

use. Teachers who are cornfortable going in on their own, are the ones capitaliang on the 

chance to use the lab. One point that Brenda made that she (and many other teachers) 

found irksome, is that there havent been enough cornputers in the lab. Kids are having to 

buddy up. Perhaps in the younger grades, that isn't as much of a problem. With her class. 

however, when they are doing project work. students have been h a r a t e d  when having to 

sit and wait to use the computer. 

Brenda mmtioned the gap that was apparent when new students transferred into 

the school during the year: 

They were at times overwhehed with where their peers were at 
with technology use. To the new kids, it was as though they had 
landeci in "Future World"! It didn't take them long to catch up, but 
the difference in ability initidy, was quite drastic. 



n CHRJSTLNE" - c c  

Our interview began with a discussion about the factors that have led School A to 

becorne such a strong user of technology. Christine outlined factors that she thought had 

an impact: the people at the school, the support frorn the administration, and money being 

pooled into the school. The fact that EUen . is at the school has had a huge impact. She is 

veiy supportive not only at the school level, but also at the division lwel. She is very 

knowledgeable and heipfid. 

The administration has been a strong supporier of the technology program at 

School A. The present administrators have only been at the school for the last year and a 

haif, though they are as supportive as the last set of administrators. The former principal 

thought that it was valuable to have EUen utilize her strengths in the cornputer lab, and 

was the driving force behind Ellen leaving the classroom for the !ab. 

Christine felt that the staff is one that is quite willing to l e m .  Christine 

acknowledged the strong reputation that School A enjoys throughout the division. When 

asked about her perception as to how the changes have corne about at the school. 

Christine felt that there has been a mix of support, encouragement, and mandated 

expectations on the part of the administration: 

Some things been mandated. This had an affect on peoples' 
comfon lwels, as generdy speaking, people are less keen to be 
told what they need to do. Some people, on the other hand, are 
very cornfortable, and are happy to jump right in. 

Christine commentesi on the fact that the staff members had participated in quite a 

bit of inservicing. She credits Ellen for this, as Ellen redy took the tirne to help staff 

members out with their insecurities: "She was aiways willmg to show you what could be 

done." Christine said that other teachers in the division (and in other divisions) used Ellen 

as a great resource, and ofien attended her workshops. Without Ellen, Christine feels. 

wen WITH the lab and the resources, the school wouldn't be where it is today. 



When asked about the percentage of staff membm currently embracing 

technology in their classes. Christine said that she would guess at 50?40. It is often hard to 

know what is going on at different levels in the school. There are some new teachers at 

the schooi, and Christine wasn't sure what types of projects they were working on. Based 

on her own experience with her team members, 2 of the 4 are using technology on a 

regular basis. ïhese teachers use technology (primarily computers) to generate not only 

repon cards, but also forms. assignrnents, etc. 

We then spoke about the cornputer-generated report card "piloting" that took 

place last year. Christine didn't think that it had been a unanimous decision on the part of 

the staff members: 

Teachers agreed to participate in large part due to Elle- as Ellen 
had said that she thought it was a good idea. Ellen suggested that 
the division may be mandating cornputerired reports in the future, 
and that this would be a good opportunity to get a jump on the 
other xhools. and give it a try. 

INtially, many teachers thought that it would be easier to do the 
repons on the computer. What was discovered was that parts of 
the repons were more tirne consuming using the cornputer. For 
many teachers, this was the only tirne that they were on the 
computers, and their cornfort levels weren't high enough to be 
putting in the time required. A h ,  there was a fear factor. Mer 
spending hours on the repon cards, was there a guarantee that al1 of 
the information was there, ready to be printed off when needed? 

There are several new teachers on staff as weii this year, who didn't 
receive the sarne amount of professional development and 
insenicing . They didnt feel prepared to generate cornput erized 
reports. 

Generally speaking, Christine didn't feel that there had been enough professional 

development tirne spent (on the report cards), preparing teachers to do their report cards 

on the computer. She had r a i d  her concerns at a staff meeting last year: 

Teachers who didn't have the computer experience, didn't r d l y  
realize that what was needed was tirne. If teachers had the chance 



to explore the program a little bit more, they would have figured 
out how to solve certain problems encountered with the report card 
software. 

Another concem for many teachers, was that they weren't able to 
work on them at home very easily. Some teachers took computers 
back and forth, but many needed Ellen to  trouble shoot for them 
when there were problems. Teachers found the carting of 
computers back and forth a bit cumbersome, and resented the fact 
that they could only work on the reports over the weekend, or at 
school ( d e r  3:30). 

The end result was fairly positive. Once teachers got starteci on 
inputting their information, it didn't seem as bad as many teachers 
had anticipated. Report card time is stressful enough for most 
teachers, whether they were handwritten o r  cornputer-generated, it 
didn't make that much difference. 

Questions remained as to whether the reports reflected accurate 
assessments of students' progress - this again, had liale to do with 
the format of the reports. Teachers are always wanting to ensure 
that they accurately express the progress of each mident. What the 
computer use did mean, however, was that teachers had one more 
thing to wony about, and be uncordortable with. 

On a personal note, Christine felt that she had miscalculated the difference in 

completion t h e  expected between the traditional format, and the computer format: 

.At first, i thought that 1 could complete the checklist page quicker 
by hand, but found the opposite. Once 1 got going using the 
computer made things a lot easier. 1 could make changes more 
easily (no whiteout ! ), and things ran fàirly smoothly . What it cornes 
down to, perhaps, was that teachers j u s  weren't used to doing the 
computer generated reports. A h ,  there is ofken resistance present, 
when teachers are told that they mua do something. 

When asked what she felt was the best way to get teachers to "change", or adopt 

new strategies, Christine responded that she thought teachers required lots of nippon. 

She didn't feel that teachers received enough professional development (achially working 

with the report cards). Ellen and two teachers (Christine being one of them) had a half- 

&y inservice at the division computer lab, working on the ternplates. ïhey then had 

another haif &y back at the school with the entire staff This just wasn't adequate 



Christine felt. considering that sorne teachers had trouble just getting into a computer 

program: 

As a result, teachers didn't have the t h e  to play around with the 
software, make mistakes, and figure out how to fix them. The 
cornfort level was never increased. Teachers felt that if Ellen wasn't 
around, they couldn't resolve some of their problems. A big fear 
was havhg to start ail over again. Nobody wanted to invest a lot of 
time. only to find that they had done something wrong. 

The repori card program itself was problematic. You could move 
something, without realizùig that you had moved an entire box, or 
refomtted something . The program was not protected. People 
were womed that they couldn't get back to where they were. Ellen 
did offer lots of support, although on the days that she wasn't there. 
inevitably the printer would break, or the teachers couldn't get into 
the server. If something could go wrong, if ofken did go wrong, 
and usuaily when the teachers were on their own. 

Christine comrnented that many of the tacher assistants were very good about 

helping out, and that some of the teachers who were good typias, offered to type peoples' 

comments for them. Support was a major issue, as was t h e  to get into the lab. 

Christine niggested that if teachers had cornputen in their classrooms, the process 

rnay have been a little bit easier. That way, teachers could do a report during a free 

period or over the lunch hour. As it was, there were often a group of teachers in the 

computer lab after school, al1 doing report cards. Christine said that she found that 

difficult, as she tends to need a quiet work environment in order to concentrate on what 

she is doing. People would ask questions, or would be helping each other out. This could 

We taked about the role of administration when it cornes to instigating change. 

At what stage should the administrators step in, and mandate computer use? 1 asked her if 

she thought that it was important for administrators to put their "feet" d o m  and request 

that something be done a certain way. She replieci that: 



If the administrators hadnlt required teachers to at least do the 
anecdotal portion of the report card on the computer. the repori 
cards would have looked différent. There would probably have 
been a real mix of approaches. Those that felt cornfortable, would 
have done their reports on the computer, those that weren't 
cornfortable, would have resorted to the traditiod methods used. 

1 dont think that the quality of the report would have been 
cornpromiseci, regardless of the techniques used. The iook of the 
report would have changed, but weryone at the school is very 
professional, and care deeply about the students. Their reports are 
done honestly, and carefuliy. The only difference in approach, is 
that the computer generated reports look lovely. Howwer, if 
someone thinks that they can produce a better repon by hanQ why 
change that? The only reason that it might be important to require 
weryone to do the anecdotal portion of the report on the computer, 
is to have some continuity (and similarities in approach) among the 
teachers within the school." 

"That being said, it is important." Christine thought, "that the administration listen 

carefully to the concems of the teachers. The administrators are not writing the report 

cards, teachers are. If you are writing 20-30 report cards, that rnakes a difference." 

Christine felt that if you are compromising the quality of the report cards because you are 

nervous, tense, or upset, there was a problem. 

Chnaine's students are in the lab twice a cycle. She is in the lab with her students 

and Ellen for one 40 minute period, and Ellen provides her with a spare period for another 

30 minutes a cycle. Christine has an old apple computer in her classroom. It is not in use 

on a regular basis, as the disks are in bad shape, the screen has lots of static, and the kids 

arent k e n  to use it. While they do the odd addition game on the apple, students aren't 

really 1-g how to use a computer. 

When asked about what she would ideally N e  to have in tems of access to 

cornputers, Christine replied that she would iike to have at least one good computer in her 

class. She'd like kids to go individually, or in groups, and do writing on the computer: 

At this stage, while I'd love to take my class up to the lab (and they 
love to be in there), I'm not booking any other thne in the lab. It is 
difficult to take 20 grade 1 students by myself into the lab. Some 



kids get into programs, or have problems, and it is hard to be 
trouble shooting for the= and helping everyone. For me, it would 
be better if we could have one or two computers in the classroom. 
There would always be someone on the computer in our classroom. 

Ideally, Christine said, it would be nice to have both worlds - a lab, and a few computers 

in her own room. 

We talked about access issues in the school. Christine said that if she could create 

an ideal situation, she would love a computer per student in the class. "That would be 

perfea," she commented. "Having four or five cornputen in the class, with intemet access 

would be fabulous. " 

1 asked Christine how her own use of technology has changed over the years. It 

hasn't changed a great deal. she said. She cm do a few more things on the computer than 

she could before, but still doesn't feel totally cornfortable. She does her reports on the 

computer (and has been doing her anecdotai reports on the computer for awhile), and is 

quite happy with that. She joked that everyone in her house was cornputer literate but her. 

Her family members bug her to spend more time on the computer, and she knows that this 

is what it takes. She has a hard time finding the tirne. Christine said that she can retneve 

her email. and do a few other things. She commented that because her family is so good. 

and Eiien is so good, she sometimes depends on them to help her solve problems. Instead 

of discovering or stmggling to figure something out herself, she will often ask one of 

them to help her, and as a result, doesn't retain what they did to help her. She's also not 

on the computer enough to remember what was done to help her in the past. Chnstine 

emphasized the need for time "to sit down and figure W out". 

Christine and 1 taiked about Ellen's strengths as a technology educator. My 

question had to do with whether or not teachers relied too heavily on Ellen to find 

resources for their units ad themes. 1s she too much of a crutch? Christine didn't feel 

that teachers would do as much integrating ifit weren't for Enen. Christine said that she 



could think of a few teachers, likely just one. however, who would take the time to ensure 

that technology was completely integrated. 

Again. Christine reiterated that EUen was the driving force behind most of what 

went on in the school. "She has great ideas, she is willing to try new things. It often 

cornes down to time." Do teachers have the time that is required? No, Christine doesnt 

feel that they do: 

You are with your kids from 9:00 until 3:30 with the odd break or 
prep, but you are so busy getting things ready, that you may not 
have the time to go into the lab, and perhaps prepare an assignment 
on the computer. Teachers are so used to sitting d o m  and doing 
their assignments by hand, that they stick with that, instead of 
branching out. Again, if there was a computer in the classroorn. 
more might get done. It is a personal thing. Any change takes 
time. There are dways people who start to change immediately. 
and those that need more time. It's Sie a continuum, or a bel1 
curve. Teachers are at different places. 

When talking about other foms of technology currently being used at the school. 

Christine mentioned that EUen was doing a lot with integrating art and music into the 

themes being explored in the lab. There are lots of cameras around, and a bit of 

videotaping. 

1 asked Christine if she could think of a unit or theme that EUen had helped her to 

enhance. or develop, integrating technology . There have been quite a few . One example 

that she gave was a unit on Bears: 

Ellen found lots of information about bears on the internet, and had 
those ready for class. She dso created a card with a bear waving 
and talking that greeted the kids in the lab. Every time a tacher 
has a theme, Elien plans something. When they did a unit on 
monsters, the kids iilustrated monsters on the computers, too. 
There is always lots to inciude. The collaboration in the school is 
phenomenal . 



Chnaine credits Ellen with that. She mentioned one teacher in particular, who works 

closely with Ellen. "The projects that the two of them have corne up with have been 

spectacular. It is very exciting to see." 

We talked about words of wisdom that Christine might have for schools just 

begmmg the process of technology integration. What could she recornmend? Christine 

exclaimed : 
They need to find an 'EUenl! The division is putting wondemil 
cornputer labs into the schools. If they cant supply the support 
personnel, or the resource personnel, it is almost a waste of money. 
Every school needs a cornputer technology person like Ellen, who 
is going to motivate people, whose only role is to be in the lab. in 
order to help the staff and the students use the lab. Without that 
person, you are always going to get the odd teacher who will get in 
there, and use the equipment, but there will be no uniformity. You 
need someone who is going to make suggestions, help with ideas, 
and who will pick up the bail and help you nui with it. Without a 
key person, you may not get everyone on board. With any change. 
you need tirne and help. 

If the division is serious about implementing technology. they need 
to provide qualified people, and provide senous professional 
development (not half a day here and there.. . ). It is not enough to 
have a halfday inservice without allowing for time (perhaps part of 
the next day) to experiment, and work through what was taught. It 
needs to be done over Wne, as well. Perhaps professional 
development should be provided early in the year. One problem, 
however, is the fact that teachers are at different levels. Not al1 
teachers rnight be willing to do the same thing in the lab - they are 
at different places in the continuum. In the very least, every school 
should have a cornputer technology teacher (depending upon the 
size of the school fidl tirne, or 3/4 the).  

Christine and 1 talked about the best ways to implement change within a school. 

How do teachen react when "asked" to do somethùig, or "told" to do something? How 

should schools, and the administration in particular go about the change process? 

Christine said that she wasn't sure, she pemnally was quite open to tqing new things: 

1 don? usudy balk at change. Cornputers are the way of the world. 
You cant go to the bank, or do anything without the use of a 



computer. Like it or not, that is reality. The future is here! People 
just have to adapt. Some people take longer.. . 

I asked Christine if we needed to be looking at the types of skills we are teaching 

our students. Do they need to be changed to reflect al1 of the new information and 

techniques we are using? Her response was: 

The sooner you get kids on the computer, the sooner they feel 
wmfortable. 1 look at my own grade 1 midents, who are already 
getting into files on the cornputer with apparent ease. It's only 
November! I'm amazed at what they are able to do. There is no 
fear for them, they think that everything is fius and great. By the 
time these kids get to Junior High, they won't even question al1 that 
they are able to do. 

Christine's own children are designing their own homepages. They are 13 and 15. 

They too, aren't afrad to explore. Getting back to the skills question, Christine said that 

she didn't think necessarily that the skilis needed to be changed, but the "tools" that we 

give them maybe do. The cornputers and the tirne to use the skills can enhance what is 

going on in the classroom: "Kids still need the basic skills of reading and writing, using a 

computer doesnt change that . " 

SCHOOL B 

School B is located in a fairly fluent area of Winnipeg. It is a well established 

school, with a smaller student population. There is one administrator. The computer lab 

is located on the main fioor, in the middle of classrooms, and the gymnasium. 

I met with some resiaance at School B. There had apparently been some 

confusion in OUT communication, and the principal was the only person in the school who 

was expecting me when I arrived. 1 got the sense that the other teachers were less 

enthusiastic about their participation in the research. That being said, they were wiliing to 

be interviewe& and added greatly to the study. 

There is one main hdlway in the school. There were a few examples of student 

work up on the wds, as well as posters and announcements. By the office door, there 



was a table set up for parents, with recent newsletters, updates and the latest division 

budget. 

In the computer lab, there are 20 Pentium computers, each with a 16X cd rom, and 

speakers. There are two printers in the lab (a Raven printer, and a Cannon colour bubble 

jet printer), and a scanner. The lab has a large screen television, which is hooked up to 

one of the computers for whole class instruction. There are white boards in the lab, with 

diuections for MS Works posted. There are a few posters in the room one for Fine Artist, 

and one for Creative Writer. There are prograrns on shelves at the back of the room. 

One of the computer resource teachers was able to give me some documentation. 

such as newspaper articles written about the school. and copies of proposals for additional 

funding . 

While I was obseMng a lesson, a classroom teacher approached Nancy (one of the 

computer resource teachers) with a question. He was wanting his class to do some 

research on farnous Canadians. Nancy suggested that if he give her a list of names, she 

could search them out on the intemet. The students could do some research, and create a 

text, with the information found. They could make a document with pictures of the 

farnous Canadians on a page, and use sound mes for a title page. Nancy suggested that 

they perhaps use the quickcam and have the kids i n t e ~ e w  people. They agreed to sit 

down and plan this out in the next week or so. 

Another teacher joked one afternoon about not knowing what she was doing in the 

lab. "1s this going to be in your thesis? 'Student Shows Up Teacher'!!" The shident was 

able to figure out what the teacher and technology teacher couldn't do, and show it to the 

class. The student then went fiom computer to computer, helping out her classrnates. 

1 was invited to attend a meeting of the Technology Cornmittee. On the agenda 

was a dixussion of grant money and how to access more funds. They discussed proposals 

in the works and the problems with the printers in the lab. The parents have already 

allocated $6 000 for an intercorn for the school, and a fùrther $8 000 for televisions, vcr, 



and manipulatives. There were several concerns mentioned in regards to the printers in 

the lab, namely the quality of the copies, and the quantity of use. Suggestions were made 

to look into prices of laser p ~ t e r s ,  versus the deskja or inkjet pnnters. 

Lynne and Nancy have been working on a specific proposal for fiinds. Lynne 

asked one of the parents if they could pitch the proposal to him, as he was in business, and 

would perhaps see things fiom a Werent angle. She said that they tend to see things fiom 

the educational perspective, and would appreciate his input. He agreed 

Lynne is the principal of School B. This is her fira year at School B. She was the 

vice-principal at another elementary school lm year, and was in the classroom at a high 

school pnor to that. Our discussion began with me asking Lynne for her perception of 

how technology is being used in the school. Lynne stated t h :  

Technology is being used here to a p a t e r  extent than any other 
school that I have ever been in, either as an administrator or a 
teacher. Everybody here is involved in the integration of 
technology. The Nursery and Kindergarten classes have scheduled 
time in the computer lab. 

Lynne hasntt seen kids that young in the computer lab at other schools. Lynne added that. 

The Nursery teacher laa year even taught computer courses to the 
parents in the cornmunity. This teacher is on the Computer 
Technology Cornmittee (dong with parents in the cornmunity). 
ïhere is a wide spectrum of involvement fiom early years to the 
older students in the school. 

1 was interested if Lynne felt that technology was being used more at School B. or 

if it was being used differently. Lynne suggested that it was being used more, as well as 

being integrated more: 

Computer technology isnt viewed as another "nibject" at the 
school. When the computer teachen arent in the lab, classes are 
still in the lab, working on projects and activities. Even the 
Daycare at the school makes use of the computer lab. A link has 



been made, suggesting that the use of technology isn't just a xhool 
or an academic activity. 

We spoke about how the integration of technology into existing cunicula occurred 

at the school. Lynne saîd that some teachers needed more help from the technology 

teachers than others. Some teachers, she said, are highly cornpetent, and funaion quite 

well on their own. She gave the exarnple of a grade 3 teacher who is at School B half 

tirne, and is the computer teacher at another school for the other half of her time. Along 

with that are some less skiUed people, who would seek advice from one of the technology 

teac hers. 

Integration of technology is initiated by both computer resource people. and 

classroom teachers. This is done in addition to the Technopal prograrn that goes on in the 

school. Lynne explained the history of the Technopal program. It has been in place for 

four years. It is a collaboration with Powerland Computers, Manitoba Telecom Sentices, 

the xhool division, the school, and parent council. Ten stand alone computers were 

purchased. Students in the school are able to take these computers home for a 5 or 6 

week period, and are expected to complete a number of assignments. Students connect 

with the school and email teachers, and the principal. 

The Technopal assignments are done in collaboration with the classroom teacher, 

and are monitored and generated by Nancy, one of the computer resource teachers. 

Students are oflen given the choice as to how they "tum in" their homework - via email, as 

mail with an attachrnent, or by fax. Students and parents are very supportive of the 

program. Lynne mentioned that they had just made a proposal for the second phase of the 

project . 

One of their goals is to be "cutting edge" technology. Lynne doesn't feel that they 

are still "cutting edge" when so many of their students already have the access to what 

they do with the Technopal program. As a result, the school has put forth a proposal to 



get into using digital cameras, netmeetings. looking at 3-D software that cm be used in 

conjunction with projects. They are still looking to keep their edge. 

We talked about the effect that the community has had on the technology program 

in the school. I asked Lynne if the community is considered a factor in their success. She 

answered, "for sure". L y ~ e  explained that she has already had comrnents nom people 

about how she has attributed the staff. Some people have questioned how t h e  has ken 

allocated, but recognize that they have allocated time to facilitate technology. She 

commented as weli, that she has met other people who have said to her, '04 you're at the 

school that is known for its' technology.' The school's reputation as being "cutting edge" 

or at least really highly committed to technology is there for sure, according to Lynne. 

The former principal at School B, started a Parent Technology Cornmittee. Lynne 

said that it is being continued. They meet for one hour prior to the Parent Council 

Meeting each month. 

In addition to the ailocation of staEng in the school, additional funding has been 

made available as well. Lynne said that fùnds have been made available fkom the school, 

but they have also campaigned to receive additional funds from the school division. They 

have ais0 tried to get pnvate funding. Both Lynne and Nancy took a day in October to 

put together a proposal for the next phase of the Technopal project, as well as formulate a 

proposal to Canada Tma. They continue to look at writing g r a s ,  and getting more 

money . 

We talked about the position that School B enjoys within the division. Lynne 

doesn't beiieve that the school is "favoured" by the division because of its reputation, as 

other schools have received money for other things. The division has been fair and 

equitable. She reminded me that the money that they receive is based on their requests, 

which are often technology based, as opposed to requesting money for the office, etc. 

1 asked Lynm to comment on the teachers' use of technology: 



It varies, but is quite hi& or higher than what I'm used to. 1 think 
that this is because the technology is al1 around at School B. It is in 
a non-threatening way, as well. Both Judith and Nancy have time 
aiiocated to than to help other teachers. They have done lunch- 
tirne sessions for sta Similar to 0th- elementary schools. 
computer time is not prep time for teachers. They are required to 
accompany their classes to the computer lab. They can then 
continue with those skilis that they have been taught with their 
students. 

There are many people who are cornfortable with technology. Our 
phys. ed. teacher, for ewmple has started doing her awards on the 
computer. That just demonstrates the comfort level of many of the 
Staff members. 

Lynne commented on the professional development funds that have been allocated 

to help teachers become more comfonable using technology: 

That will continue to be the case. We have been creative, as well, 
with how we have procureci fùnds. ïhere was a ment technology 
conference in Winnipeg, for exarnple, and we offered to have our 
lab used for one of the sessions. As a result, one staf f  member had 
their conference fees covered. 

1 asked ELynne was aware of anyîhing that had been done from the adrninistrator's 

stand point to ensure that technology was being used by the teachers: 

I'm not sure if anythmg has been rnandated, or if teachers have been 
told that they need to do something on the computer. Clearly, 
technology use was a vision that the former principal held, and that 
1 maintain. If one's vision is always clearly enunciated, and you 
demonstrate support for these things, teachers are able to sense that 
this is a direction that the school is going in. Some may need more 
help than others. 

We talked about teachers' perceptions of how technology integration had been 

broached at the school Iwel. 1 asked Lynne if she thought that teachers had been 

reluctant, and felt that they were being pushed to get on board: 

1 can't comment about that at School B, but I've certainly found 
that at other schools. In ternis of comfon level, the age and stage 
that people are at in their careers rnay be a factor. There are many 



factors. Some teachers may not have computers at home. for 
example. 

In rems of "driving forces" behind technology use in the xhool, Lynne said that: 

Teachers know that technology is a divisional priority. Also. the 
schooI has received a new computer lab, and teachers are quite 
keen about it. Because of the new lab, teachers now have stand 
alone computen in their classrooms. We also have two laptops 
that are available for stafFmembers to use as weli. 

ïhere are teachers who are very excited about developments within 
the school. 1 consider one of our former classroom & technology 
teachen to be one of the driving forces behind the technology use 
within the school. He worked closely with others in the school, and 
continues to be very supportive of alî that is done. That helps. 

The technicd support position that seMces the south end of the 
division is housed at School B. and that helps. Nancy and Judith 
are leaders in the school and that helps. HaWig strong and 
knowledgeable aaE members helps as well. We have another 
teacher who works part t h e  at another school doing a term 
position in their computer lab. 

L y ~ e  mentioned as well, that she looked forward to corning to School B. She 

knew of the reputation that the school had for technology use, and planned to continue 

supponing al1 that was being done. In her former position as vice-principal, Lynne didn't 

even have a cornputer. She welcomes to opportmity to utilize technology to a greater 

extent than she has been able to in the past. She added that 8-10 years ago. she wasn't 

using the computer at ail, now, after having cumpleted her Master's, she uses a computer 

al1 of the time, both at home, and at school. 

Looking back on how her own use aarted Lynne recalls using an old cornputer 

with dot matrix printer. She used it primarily for word processing, and cornpihg data. 

She wght S O ~  Studies at a high school in the city, which facilitateci the use of the 

intemet with h a  students. She wUaborated with teachers at her school, and took many 

courses to increase her use. 



We spoke next about the projects that are currently undeovay in the school. 

Lynne mentioned research projects and themes being developed. We talked about the 

home page for the school, and Lynne mentioned that it wasn't as up to date as she would 

like. Lynne told me that they put out a notice to parents, asking how many families would 

like to receive the newsletter by email. The response was very good, about 25 families 

expressed an interest. Lynne has included her email address on her business cards. and 

added that she usually gets 3-5 messages a week fiom parents. 

1 asked Lynne if access was ever an issue in the school. Lynne talked about the 

scheduled lab times, and fke times that urn be booked. While there may be some teachen 

who aren't getting as much time as they would like, she feels that things are nrnning 

smoot hly . 

When talking about tiiture goals for the school, and where they have corne fiom as 

a group. Lynne commented on the imponance of bringing the parents dong with them: 

Many of the teachers put on sessions for the parents as part of the 
fundraising that goes on in the school. Last year as well, the 
teachers opened up the sessions to parents 60m neighbouring 
schools. Just having the reputation that the school does, and being 
cornmitted to technology gives the school and the people in the 
school the desire to continue. Teachers do feel the pressure to stay 
on the forefiont. 

Lynne comented on the school division's support: 

The division has been very supportive. When the new labs were 
innalled, School B was among the first labs installed. We were also 
among the first to get a router. Those kinds of things help us 
maintain our reputation. The division recognizes schools where 
there is hi@ usage, and they facilitate that. Whiie the division can't 
respond to ail of our needs and wants, we are motivated enough to 
keep writing proposais, and seek money elsewhere. 

We talked about g a g  creative in terms of finding funds outside of the division. 

1 asked Lynne if she held any fears about "bringing business into the school". She replied 

that she had no fears, providing that they can respect the divisional guidelines in terms of 



what they can do. For the moa part, they have been most supportive. They are trying to 

get a Hewlett Packard Proposal together, much like the grant that another school was just 

given. Schools have been seeking money elsewhere for years. Lynne thinks that it cornes 

down to teachm' desires to maintaining a certain levei of education, and funding it any 

way that they cm. 

When talking about how and why companies are supporthg schools. Lynne said: 

1 have yet to see a truly benevolent donation of funds. Companies 
are supportive as long as things are quid pro quo. It needs to be a 
win-win situation. 1 have no problem with that. As a school, we 
need to ensure that whatever we present is appropriate. While we 
can't put up Powerland stickers in the hallway, we can have a 
launch for new equipment, we cm have the newspaper cover what 
we are doing, and we can recommend to the Parent Technology 
Cornmittee that certain companies be supported based on their what 
they have done for the school. 

We talked about how the work being done at School B rnight impact other schools 

down the road. Lynne suggested that the technology use is much more sophisticated. and 

that junior highs and high schools are having to deal with kids that are much more 

advanced and cornpetent in their technology use. Having been at her former high schooi 

for quite awhile, Lynne says that they have made technology use a priority. They are 

doing very innovative things. including having the electronics teacher put together a 

course where students are puning computers toget her fi-om scratch. 

What is driving it dl? Lynne suggests that: 

Parents are looking at an economy that is difficult. Perhaps just like 
French Immersion 10 or 15 years ago was viewed as one program 
in the public school that gave kids wrnething different - technology 
is the same. Parents want their children to have the s M s  that they 
will need for the future workplace. 

I asked Lynne if'she was aware of parents coming to School B because of the high 

profile nature of their technology programs. She isn't aware of that happening, but said 



that some parents may not be articulating that to her, but it may have played a part in their 

choice to corne to the school. 

As the sole administrator in a school, Lynne has found email a handy way to 

cornrnunicate with teactiers. She has had nurnerous "chats" with teachers via email, and 

teachers have enjoyed being able to send her something at home to look at, for example. 

before sending it home with students. She tries to be on wery evening, at least to check 

for messages. 

Dealing with reluctant teachers cm be difncult. Lynne's recommendations 

included; 
... Using less jargon and "high-tech" language that is alien to many 

teachers. It can be intimidating to some people. Secondly, if' 
teachers express an interest in learning how to do something it 
m u t  be supported. Teachers need to know that resources are 
there for them, and that if they get into trouble, there are people to 
help them. 

Lynne talked about some of the clear directions that came from the division. for 

exarnple. She gave the exarnple of the report cards being cornputerized: 

The direction from the division was that within t h e  years, schools 
would be expected to be doing report cards on cornputer. That 
kind of direction makes it easier for administrators, at times, when 
it cornes to dealing with reluaant naffmernbers. Teachers need to 
know that there is a benefit to what they are doing and that it isn't 
as difficult as they may think. 

In her own hiring practices. Lynne says that technology use is a factor. She asks 

about computer skills, wiits that have been developed that have integrated technology, 

coursework or inservices that have been completed, etc. 

'' - -mym[Jrm 
Nancy has taught at School B for many years. She was initially teaching Phys. 

Ed., and then moved to the classroom and cornputer lab. The gym was across the hall 

f?om the computer lab, and Nancy said that she spent quite a bit of time in the lab. looking 



at what was being done. and talking to computer resource teacher. She become quite 

interested in what was being done in the computer lab, and used technology in the gym. 

and in her classroom. 

Having been at School B for many years, Nancy has seen fist hand how much has 

changed at the school : 

Ten yean ago, Itm not even sure if the secretary had a computer. 
Eventually, the school received Apple computers. There were a 
few teachers who got on board nght away, using the computers. 1 
remember a few inservices that the teachers were given at that tirne, 
where basically teachers were told that they were looking at 
computers, md that the computers were going to be going into the 
classrooms. As a Phys. Ed. teacher, 1 remember thinking that it 
wouldn't impact her much and that the trend wouldn't likely laa. 

One of our current technology consultants for the school division was a grade two 

teacher at the the .  and was very keen to work with her computer in her class. This 

teacher got going immediately. Nancy aarted using them as well for her fitness testing. 

The Canada Fitness Test had a computer program, and Nancy found that she could get a 

p ~ t  out for each mident, after keying in ail of the relevant data. She thought that it was 

kind of mat, and starîing getting into it. 

The computer lab came next. There was a grade one teacher who was interested 

in technology, who moved uito the computer lab. Being across f?om the computer lab 

gave Nancy a good opportunity to watch things progress. She gradually got more and 

more involved. 

Nancy considers School B to be a school at the forefiont of the "technological 

scene" in the division: "School B has a reputation for being a trend-setter, and really got 

the bal1 rolling in terms of how they started using technology. It is a reputation that the 

schoof is working to maintain." Nancy said that it was a big program to get into. There 

are ail sorts of initiatives that were started by the former technology teacher. that Nancy is 



continuing. She is maintaining the web page, and is continuing to do the Technopals 

project . 

There are rnany other initiatives that School B has taken up. One example is a 

partnership with a local hi& school. Students kom the high school corne to School B to 

teach students the QBasic program. Last year. Nancy did a project with a teacher from 

another high school. The high school students came and taught a 3-D virtual design 

program. They did a few sessions with the grade 6 classes. Lego Dacta is  another 

prograrn that Nancy mentioned that has been very successful. 

I asked Nancy how these projects were first initiated. The former technology 

teacher aarted the partnership with one of the high schools, and Nancy has continued it. 

Nancy approached another high school teacher after seeing what his students were doing 

at the 125th computer fair last year. "The program with this group of students has been 

hard to schedule." Nancy said, "as students are coming from further away." 

When taiking about the driving force, or the fmors  that were crucial to the 

development of the technology prograrn at School B, Nancy had two words - the name of 

the former principal at School B. 

Carol was committed to the development of the program. She 
brought Aaron on board. 1 thùik that the factors are largely 
"people" related. Carol made a cornmitment to the a& She was 
keen to see what was out there, and what other people were doing. 
She went after gants, she and the former technology teacher went 
to a lot of conferences, and she felt that they could do much more 
at School B. That was a key. 

I asked Nancy if she rernembered how the sta f f  members first reacted to the 

introduction of technology: 

The tirnetabhg of the facilty has been very weU done. Teachers 
brought their students into the lab. The teachers leamed dong with 
their kids. Teachers learned not only fiom the support person who 
was in the lab, but aiso frorn their own students. That's how people 
become literate. 



1 would estimate that there would be very few teachers who didn't 
fdly embrace technology use in the lab. 1 can think of one teacher, 
maybe. who isn't thrilled to be in the lab, who brings work in to 
correct, who çometimes doesn't come with her class, and just 
doesn't seem to care. Otherwise, teachers are keen to l e m  new 
applications of the technology . 

1 was interested in Nancy's perception of how teachers are integrating techology 

into the cumculum themselves: 

1 think that teachers do much of their integration through me. I 
send them a form each month, asking them what themes they are 
w o r h g  on in their classrooms. The form outlines the dserent 
cumculum areas, in order to allow for full integration. 1 want to 
know how 1 can help the teachers. The midents aren't coming into 
the lab to learn "how to use cornputers". 

The form that 1 created allows me to design what the class does in 
the computer lab. For example, if the class was leaming about 
plants and adaptation, they could search the intemet for 
information, and copy stuff into Works. I try to detemiine what 
technical skilk can be covered or l emed  using the dBerent 
cumculum areas. 1 don't see a lot of teachers doing the integrating 
on their own initiative. 

1 asked Nancy what she felt would happen if she weren't in the computer lab. 

Wodd teachers take the initiative to come into the lab and find al1 of the information on 

plants and adaptations, for exarnple? 

1 think that a small percentage would corne in on their o w  and 
work to integrate the technology into the subject areas. The 
majority of the teachers leave the planning to me, but come to me 
with ideas that they would like to use or integrate. Teachers know 
that the curriculum cm be applied in the computer lab, whether or 
not they take the initiative to do that, I'm not sure. 

Nancy and I talked about the cornfort level of the staff  

I think the staff is cornfortable wming into the lab on their own. 
The classrooms are each in 3 times a cycle, and teachers come in 
with their students. The teachers who feel really confident will 
come into the lab, and do things on their own. Some teachers may 
finish up what was starteci the class before, or build on what was 



done with me. These teachers are growing. They will eventually 
get to the point when they start to apply the technology themselves. 

1 asked Nancy if it had been a struggle to get the aaff members to the stage they 

are at : 
It hasn't been a stniggle (Nancy correcteci), but a process. 
Everybody knows that it is one of the school goals to fully 
implement technology, and that this goal isn't going to change, or 
hasn't changed with the change in administration. Everybody 
knows that coming in. When the xhool has someone as a resource 
person, facilitator, or a technology teacher, it just rnakes the role of 
the classroom teacher that much easier. 

If the technology teacher cornes at things fkom the angle that they 
are going to help the teachers teach the cumculum, how could 
teachen not embrace that (and not treat it as another subject in 
isolation)? Teachers can't really be thinking, oh no, here's just 
another subject that I've got to teach.. . 

Nancy and 1 talked about how the changes have b e n  put forth to the teachers 1 

was curious as to whether or not at any tirne there was a need to be a little more 

"assertive" (on the part of the adminiarators), in tems of where the naff members were 

expected to be: 

Expectations were fairly clear to a& members, though it was 
underaood that not everyone was expected to be completely 
technologically literate overnight. There were a few gmmbles, but 
generdy staff members were accepting of the technological 
initiatives in the school. At times, teachers would comment on the 
fact that all of the money seemed to be going into technology. 
Some teachers said that they didn't have adequate art supplies, 
though the computer lab had jua received a new scanner.. . 

Attitudes have changed over tirne. New equipment for the 
computer lab is no longer considered a frill, but is viewed as a need 
in the school. There may be people who feel dzerently, though I'm 
not really aware of it . 

When taiking about her own role, Nancy said that some people cal1 her the 

computer teacher, the computer suppori teacher, or the facilitator: 

My role is to help teachers integrate technology into the curriculum 
that they are actively teaching. I'm there to help show them that 



technology is a tool to teach what they have to teach. I'm not given 
a lot of d i r d o n  from administration, it is my responsibility to 
ensure that integration is taking place. 

The integration of technology has been a lengthy process at School B. When 

speakrng about recornmendations that Nancy would make to other schools, she began by 

articulating the need for a strong leader. 

1 think that it is important the admuiistrator either be that leader, or 
be very supportive of the person driving the implementation 
process. It then becomes a point of bringùig people along slowly, 
rnaking the integration of technology fûn for them, if possible. 

One thing that School B did. was ensure that al1 teachers had free intemet 

accounts. The school was more than willing to pay for teachers who were wanting to 

explore with the intemet fiom home (or at school) with free accounts: 

We tned to be as accornmodating as possible, trying to make 
technology something that teachers got excited about. Teachers 
did know that technology integration was a goal and direction of 
the school. Everyone was uiformed along the way, and attempts 
were made to bring people on board as they were ready. 

Technology is now aiso seen as a major priority of the Division. 
The Division is obviously very committed, havïng spent 
considerable money on resources for technology use. I think that 
Winnipeg School Division #1 sees itself as being on the forefiont of 
technology use. The superintendents are very supportive, and there 
is some pressure to stay on the mtting edge. I think that the 
division is proud of al1 that has been accomplished over the past 
few years. 

1 had Nancy tell me about some of the projects that were currently undeway in the 

school. She told me about the parinership with one group of high school students, who 

are teaching the grade six students how to use the QBasic program on the cornputer. 

Nancy said that she isn't doing any intemet projects at the moment, but has done a lot of 

work with Kidsphere. In the next few momhs, she is dokg Hyperstudio with the school, 

and students will be workhg on projects. 



The grade six classes are going to be working on web authoring, and there is a 

neat project lined up for them to do. Students will be going into the cornmunity to speak 

with people fiom local businesses. Students will be designing web pages for them, as part 

of a fùnd-raising effort for the school. For 5100, shidents will talk to business people. 

learn about their business, talk about what they would Sie on their web page, and create 

something for them. Businesses will be part of a cornmunity web link, mentioned through 

the School B home page. Nancy commenteci that there is already a lot of interest on the 

part of local businesses. "Everybody has a friend who has a business, or has çornething to 

do with business," Nancy said. When she looks at the people with whom she socializes, 

many of them have already said that they would be happy to support the school. and think 

that it is a great idea. 

We talked nea about the impact that the community has had on the development 

of technology in the school. 1 asked whether Nancy thought that the community had 

pushed for technology use within the school, or if the parents were just very supportive of 

whatwer initiatives the school undertook: 

1 think that the parents are very happy about what is going on in the 
school. They are very supportive of ail that is being done. I'm not 
sure if they were a driving force that got things going or not, but 
certaidy once they saw dl that was being done. they were very 
ken.  

I know that some parents are sending their children to School B 
because of its reptation for bigh technology use. 1 dont think that 
we have had students come fiom outside the district (with the new 
changes in boundaries withh the division) because of what is beiig 
done, but we have had a few students come fiom surroundhg 
schools. New parents ofien comment on the reputation that School 
B has with regards to technology use. 

In regards to teacher use of the cornputer lab. Nancy had the foliowing comments: 

Teachers are using the lab with their students. They are often doing 
the same work as their midents when they come into the lab. or 
they sometimes bring assignments in to do with their students. 1 



haven't seen teachers using the cornputers for generating 
assignments, doing mark calculations, or putting lessons up for their 
classes on the semer in the lab. Teachers are aware of the ability to 
put assignments up on the semer for their classes, but would prefer 
that 1 do it. Because of lab security, 1 wodd have to be with 
teachers to log on (if they wanted to put lessons on the server), and 
help them. They leave that to me. 

Nancy wasn't involved in the creation of the new technology cumculum put forth 

by the division. She has a draft copy. Last spring, Nancy and Judith sat d o m  and did a 

cumculum for the school: 

What the mdents do and l e m  in the lab depends on good 
administration, timetabling, slcill lwel of the cornputer teacher, the 
hardware avaiiable in the school, etc. 1 question whether d schools 
will be able to fulfill the requirements of the new curriculum. 
Schools are already at difEerent levels in terms of technology use, 
and it is unrealistic to expect everyone to be able to implement the 
recommendations. 

Some technology teachers have looked at the new cumcuium and 
said, '1 don? even know what half of these are! You want me to 
teach it? 1 don't know how to do it.' We felt that it was more 
valuable and practical to sit d o m  and develop a cumculum 
fiamework for School 8, based on skill lwels, interests, and 
hardware at the school. 

I think that it is good to have a checklist for when a lesson is being 
designed. Some of the learning is incidental. You need to make 
sure that you get it in, when planning the skius that students are 
leaming. 1 think that the new curriculum har met a fair bit of 
resistance. It is so dl encompassing - every ski11 that I can think of 
is in the cirafi document. There are some skills that 1 dont know 
how to do. For example, there is a technology tacher's sarnple 
lesson plan on how to incorporate an animated gif into a webpage. 
Many teachers wodd h d  that completely overwhelming! There 
are other recummendations for the rniddle years classrwms that my 
fim grade class is already doing. 

1 asked Nancy what skills she wanted the grade six students to have by the time 

they left the school: 

Important skills, beyond basic word processing skills and data 
processing skills, include multimedia presentation skills, and file 



management skills. With the multimedia presentations, mident s 
create a file on the scanner, and then have to put it into their 
Hyperstudio presentation. They are starting to get a sense of what 
a "file" is, and how it works. They have to lem (and remember) 
where they put the file, and how to get it. This is very important. 1 
also see the internet use as being critical. How to do research, how 
to multi-task, that kind of thing. 

Nancy and 1 tdked briefIy about the fact that elementary schools are driving the 

changes seen at the Junior High and Hi& School lwel in ternis of technology use. 

Students are developing skills at a younger age, and expecting more as their education 

advances. 

The question of resources aiways seems to corne up. Nancy feels that the lab at 

School B is quite well equipped. She is satisfied with what they have. She would like to 

have more software, especially for the younger kids. When the new computers aniveci. 

they only had Microsofl Works on them. She has since dowdoaded Logo f?om the 

internet and put KidWorks 2 back on the computers. The students do a lot of work in 

KidWorks, as weil as in Paintbrush. They are soon getting TableTop Junior, and 

MathTool. 

Nancy gave an example of what she does with Paintbrush with the younger grades. 

in looking at doing some math integratio~ and comparing other software available, Nancy 

said that she had kids create their own arrays, and copy and manipulate them. They type 

in what the array is, answer questions, and comment on how they are used. For example. 

students are taking m p s  fiom KidWorks 2 and hporting them to Paintbmsh. There. 

they rnake their own rows, l e m  about math while dweloping technology skills. "This is 

more valuable," Nancy thinks, "than going into a program k e  Tabletop, and pouiting and 

clicking". She iikes the productivity types of activities, versus the finite ones, that don? 

demand a lot of input fiom students. 

I asked Nancy if she thought -dents1 perceptions of what they are doing in the lab 

bas changed over tirne. Are they aware of what they are a d y  doing: 



1 think that the kids think that what they do is quite "matter of 
W". Once in awhile, kids befome totally engrossed in an activity. 
and want to do more, and explore d l  that they can do. An example 
is when they are designing shapes in Logo. Theyll type in a number 
of repeats, k t  enter, and boom - they've created a shape. They then 
want to make others, build on what they've done, colour the foms 
in, etc. It's hard keep up to theû interests, sometimes. 

Nancy talked a little bit about some of the projects that she did with her students 

wen before she was in the computer lab as the technology teacher. As a Phys. Ed. 

teacher, Nancy helped organized an email track meet with a school in the States. and 

developed a skipping rope project. 

The track meet was held with students at Mill Valley Middle School in San 

Francisco. School B midents held races ffom 50 to 1,500 metres. shot put and long jump. 

The Mill Valley School held the same races, at the same tirne, and the results were 

innantly transrnitted in order to deterrnine the winners. The idea fïrst began when a 

teacher at Mill Valley saw the former technology teacher's narne on a computer bulletin 

board on the intemet. The teacher had fiends in Winnipeg, and had been looking for a 

school project involving email. 

The international jurnp-rope contest pitted the skipping skills of students in 12 

other schools in South Afnca, the United States, and British Columbia. The results after 

each event were relayed innantly via the intemet. Students also had the opportunity to 

leam about the students at the other school, and correspond a Little. The project was 

written up in the Winnipeg Free Press. 

Judith has taught at School B for a great number of years. Looking back at how 

the implementation of technology has corne about, she said that: 

It has been a progressive development. When technology became a 
new focus in education, School B really took it up, and worked to 
use it as a tool within the school. 1 credit Carol for seeing the use 
of technology as a wave of the future. Even before technology was 



a pnonty within the school division, Carol was working to integrate 
it at School B. 

1 asked Judith if she considered Carol to be the main driving force behind the initial 

integration at the school. Judith said that: "Carol had people around her that supponed 

her vision." Judith doesn't remember how the staff reacted initially to the push for 

technology use. She did say, however, that things were always disnissed among staff 

members. 

We spoke next about staff members at the school. 1 questioned if there had been a 

reluctance on the part of teachers to fully embrace technology: 

There were teachers who were reluctant, and teachers who were 
not reluctant. 1 remember that there was always a conflia about 
the money spent on technology. But it didn't matter. it was the 
vibrant force of the decision makers that made the choice as to how 
the money was spent. 1 dont think that people minded the money 
being spent on technology as long as it wasn't at the expense of 
other developed programs. That has actually happened over the 
years. the library is an example. 1 dont think that there is a strong 
enough partnership between the Library and the computer lab. The 
library is isolated. 

1 asked if the integration of tecbnology within the N ~ C U I U ~  had becorne a 

priority within the school: 

Everything that 1 do in the computer lab is in collaboration with 
teachers in an effort to integrate their focus on curriculum. The 
projects don't just come out of the blue. 1 ask teachers what it is 
that they are working on, and what they want me to focus on. 

An example that she gave was a Chanukah project that she did with the Grade 1 

classes. Teachers said that they wanted a finished product, that worked with some of the 

traditions of Chanukah. Mer brainstorming with students, Judith had them draw four 

traditional Chanukah things (dreidl, mennorah, gent, etc.) in Paintbrush. Shidents then 

labeled their drawings. Judith foiiowed up with other activities based on the pichires 

drawn. The classes also looked at various Chanukah sites on the intemet. 



Judith commented on the role of literacy, and the library in how she works in the 

lab. The literacy in the library reinforces what is being done in the lab. If she sees a class 

in the library as well as in the lab, it is just another reinforcement. Judith sees the work in 

the school as being a global, collaborative effort. She wasn't able to comment how other 

nibject areas (such as music, art, or phys. ed.) were integrated into the cumculum. 

Accordhg to Judith, there are school goals that are regularly updated to reflect 

current trends in education. One of the main go&, is to teach students the skills that they 

will need. Judith feels that most of the changes made to school goals over the years have 

been in a positive direction. Technology is seen as an important tool: 

There has been a lot of support to encourage teachers to get the 
sort of professional development that they need. Teachers have 
received as much professional development that the division allows, 
and much of that has been in the area of technology. Bottom line 
however, is that teachers have to develop themselves. Nothing has 
b e n  mandated. Most of the teachers realize that technology is an 
important tool, and midents can't be without it as a tool. 

We talked next about teachers' cornfort lwels in the cornputer lab: 

Teachers don't bnng their students into the lab by themselves unless 
they have a high comfon level. Someone (either Judith or Nancy) 
is almost always in the lab, but some teachers will bring kids in on 
their own. 1 think that 90% of the staff have the ability to bring 
their classes in independently. That too, has been a progression. 

Some teachers find time before or &er school to come into the lab 
and figure out a new program, but most don?. 

1 asked Judith about cornmon characteristics among teachers who make the extra 

efFort to come into the !ab. She said that: "It would be teachen who understand t h ?  they 

need to be aware of ail of the educational tools (of which computers are just one) to be a 

vibrant, comptent tacher." Judith added that she "didnt think it mattered what the tool 

was, as long as you know that you need it for better teaching." 

In speaking about the time îhat teachers were given, Judith said: 



1 don't feel personally. that 1 have been given enough time. 
Everything that I've done was basically done on my own personal 
time. 1 think that time for professional developrnent is really a 
"division" issue. It is irnpacting everyone. I can't really complain, 
I'm at the type of school that would do things anyway Nobody 
r d y  measures the tirne that they are spending on things until they 
are reaily on a roll. 

Judith credits the make up of the staff for al1 of the hard work: 

For many years, we were treated as tme professionals, with a great 
deal of trust. Our capabilities were never questioned, unless there 
was a specific problern with an individual. It is a very professional 
environment, and people are committed to education. 

One of Carol's greatest assets was that she trusted her staff She 
respectai their professionalism, their capability. We fùnctioned, 
because we were all responsible, not because we had people 
hanging over us. Everybody thinks that we are a high profile 
school because of Our technology. It wasn't jua that. I think that 
we are a unique environment. 

So it's trust, flexibility. most of us are professional people, most of 
us upgrade ourselves, most of us are really responsible. Carol had 
the gifi, and 1 think it's a g i f t  to trua her staff. She was a very 
good adrninistrator. The success was a partnership set up with her, 
and the staff. 

1 asked Judith about the role that the cornrnunity played in technology use within 

the school: 

They were very active. Sometimes, I think that the parents have a 
little too much say in what goes on when it comes to offering 
educationally sound ideas. Carol tried to keep that aspect in check. 
She took abuse. She knew that she had a strong, professional staff 
uiat was responsible and credible, and she was wiîiing to take it so 
that her teachers didn't have to. 

Other times, she didn't want to take it. That was also part of the 
partnership. We had to accept when one person didn't want to deal 
with confiict. She walked away from them sometirnes, we walked 
away from them sometirnes. 

School B has knowledgeable parents. We have parents who can 
&ord to buy their children cornputers. 1 think that it is one of the 



problems with technology. It is elitist. The teachers in the school 
have made an effort to buy cornputers, and that d e s  a difference. 
There are many factors: parent support. socio-econornical 
environment, teachers fieeing up dollars. I don't see it as an 
isolated factor, but it is an elitist issue. That is one of the reasons 
that the schoot has encouraged Technopals, but it is still a problem. 
The school can't be a be-di and an end-al1 to weryone. It becomes 
Our economical issue - and we have to be responsible for that. 

We talked about fùrther resources for teachers. Judith explained that she 

purchased a laptop this past year, when she decided that she couldn't be without one. She 

couldn't rely on her computer(s) at home, as they were often tied up with her family 

mernbers. She knew that she needed some quiet time in order to further develop her 

cornputer skills: 

1 question why some teachers get cornputen, and othen don't. 
Why do administrators get laptops when there are teachers working 
with cornputers al1 day that don't? 1 have problems with that. 1 
would even like to see teachers being given an econornic break 
when purchasing their own cornputers. 1 couldn't find anyone 
wiiiing to give me a break when 1 bought my laptop. While 1 was 
able to free up the money needed to purchase a laptop, 1 think 
about the families and single-parents who wouldn't be able to do the 
same. It's a big problem, and it doesn't necessarily matter what you 
have at çchool. Even with the Technopals, it's like a gift that gets 
taken away. 

The kids are an issue. but people often forget that the key is also the adults who 

interact with the kids: 

1 don't think that the school division gives teachers enough in the 
way of resources to develop themselves. If you take summer 
courses, or courses at university, the expense is great, and teachers 
are expected to assume the coas themselves. I would Wre to see 
any teacher who wants to develop themselves technologically be 
given support. There jua isn't money for educationai development. 
There are places that you can apply for reimbursement for 
wursework but there jua iui't enough to go around. It's one thing 
if it's not your priority, but you should have that option. 1 don? 
r d y  see that changin& though. 



Another concem, is that fact that the school division puts the 
lowest quality of technological supplies in schools so we are so 
mistrateci al1 of the time. The administration has the say as to what 
is chosen in terms of the type of hardware purchased. regardless of 
its Lifelong last. Technology gets outdated ail of the time, and the 
quality of the equipment in the lab is questionable. 

1 asked Judith if she could tell me about projects that she had developed that she 

felt were really neat and creative. She replied that she didn't do a lot of that, rnuch of her 

work was curriculum based. She did do an interesting project relating to Anne Frank. 

ïhe project was a Technopal project, given to the group of grade 5 students who had the 

cornputer at home. The class was going to see the play Anne Frank mtd Me. The 

students visited different Anne Frank sites on the internet. Judith had the students create a 

journal, comparing a child of today. and a child of Anne's time. There were some very 

powerful questions. as well. The students had the option of faxing their homework 

sending Judith and email, or sending an email with an attachent. 

Finally, Judith and 1 tdked about funire direction: 

It is difficult keeping the reputation as the "cutting edge" school 
when there are other things that are needed in the school as well. 
Some staff'members are getting a little anxious about the fieedorn 
of money that goes into technology. Most of the M e ,  they try to 
go with the flow, but every once and awhile people get a little fed 
up. Nobody wants to take away frorn its importance, but it's not 
realiaic to look upon it as the be al1 and the end d l .  It has to be, 
but it's not a fix for everything. 

We closed by tailring about recommendations that Judith would d e  to schools 

jua now undertaking the daunting task of integrating technology: 

1 think that the key is to do it slowly, so that nobody feels 
ovenvhelmed, and then defensive. If you do it slowly. it wodt be 
considered a big ded. It took me five years to get over initial fear 
of getting going on the cornputer. It needed to be worked on over 
a paiod of the .  

How teachers are treated is critical. They need to be treated with 
respect, and given whatever t h e  is needed to get cornfortable. It 
does take a lot of the,  for most people, the use of technology 



doesn't come easily The last thing that you want to do is make 
someone feel stupid. I've had to remind some of the consultants 
about this. and they are getting better. Some of them have not fully 
understood how much time is needed to teachers to get cornfortable 
with what they are doing. You won't Convert someone, unless you 
show tolerance and understanding. 

1 think of a teacher who comes in with her class, and does the 
lessons with the students. She has come a long way, and I'm 
delighted to see her plugging away with her students. Nobody is 
pressuring her, and she wiU get there eventually. 1 dont feel that 
people have understood how long it has taken some people to get 
to where they are. 1 put in lots and lots of extra hours, and it isn't 
fiin for me, it is work. 

Lastly, it's important to keep in rnind that everyone has strengths. 
If you want them to develop other ones. they need lots of help. 

"CAROL" - FORMER PRINCIPAL, SCHOOL B 

I explained to Carol that 1 had been meeting with people at School B for rny 

Master's thesis. Everyone there, suggested that 1 speak with her, as she is regarded as the 

dnWig force that got technology "started" at School B. 

In the mid 1970s Caroi did her own Master's thesis on computer-assisteci leaming. 

She had an interest in computers when she started teaching. She used computers at 

another school when she taught kids with physical handicaps. She looked at leaming 

differences using cornputers, and gave the example of a math program where the cornputer 

would ask what two plus two was. The prognuns were used for students with handicaps. 

She did a fair bit with computers, and then got away nom it for awhile. 

She got back into it when she worked for the Department of Education. She was 

seconded for two years, and she worked with consuitants fkom the province for kids with 

physical handicaps. Carol worked with an Occupational Therapia, and they did a fiiir bit 

of adapting work on the Apple computers. 



Following her secondment, Carol went to School B. The school wasn't using the 

computers there at dl. ihey had Apple computers. and lots of software, but there was 

very litde being done: 

When you start a new school, you can't do technology right off the 
bat. There are many things to do. 1 approach technology 
implementation by working with one person at a Mie. 1 find the 
person who 1 think is most likely going to implement something 
with technology. 1 work with th- and then move on to work 
with someone else. For me, that approach works quite well. 

What she started dohg at School B. was looking at al1 of the Apple software that 

they had at the school. While there was lots of software at the school. it wasnt being 

used. Carol starteci with Teacher 4 and they explored sorne of the programs. She gave 

the example of the Muppet Slate word processing program. She suggested that the 

Kindergarten teacher have a look at it and figure the program out, and they would present 

the program together at a conference. They did present the program and the teacher 

became very interested in technology use. 

By the tirne the school got into the DOS-based programs. there were many more 

teachers who were becoming cornfortable with computers. The computers were aiil in 

the classrooms, at this point. Carol was a firm believer in keeping the cornputers in the 

classrooms. The school wasn't given a cornputer lab fira off, as they didn't have the 

space. Two other schools in the South End were the first to have labs. Carol was niIl 

very eager to have the resources, and approached the South End Superintendent The 

idea of getting computers to go home with students was bom, and Carol began work on 

the Technopals program. 

Her thinking was, if they couldn't have a lab because of the lack of space, they 

would take the computers and use them in a different way. They didn't end up doing it 

that way, exactly, but Carol had read an article about a buddy-system with computers in 

India, and the seed was plantecl. 



The thought of doing something like Technopals was very exciting. There were 

many bugs to be worked out, and Carol recalled one time when a letter of apology was 

sent out to the families involved. The system in the computer lab was being changed, and 

there were numerous problems getting into the server. 

The next step had been getting a computer lab put into the school, and Carol hired 

a quarter-time computer teacher : 

That was really the beginning of the computer projects. The 
computer teacher was in the classroom haif-tirne, and had another 
quarter-time position in another school . While the computer 
teacher was very interested in computers, he wasn't a computer 
guru at that time. 

From there, the former technology teacher and 1 started with one 
staf f  member at a tirne, and worked with one project at a Ume. I 
kept track of the projects, and documented what was being done. 
Visually, it helps to see them in order to present the projects to 
others. Over time, you could see the progress that we were 
making. We were really g d n g  somewhere. 

We brought on a Parent Advisory Cornmittee at that stage, as we 
felt that was really important. 1 aiso started going after money. 1 
was able to get between $50 000 and $60 000 over a year and a 
half You needed the money in order to do anything. 1 credits the 
success at School B to a combination of the Parent Advisory 
Cornmittee, and having computer teacher t h e .  You can't do it 
without that. 

We moved fiom there. The number one priority, is having a full- 
time computer teacher. The Technopals project was really Fun, 
though lots of work for those involved. Every five weeks, the 
cornputers were ninied over to another group of students. The e- 
mail messages were flying. 1 remernber the evening and weekend 
time needed to keep up with what the students were doing. 

We did the Technopal project for three years, and the data 
coiiection was exciting. We analyzed the data, and won a Norihem 
Telecom Award. 

Carol is now at a school that is about 10 years behind School B in terms of 

technology use. They are without a computer teacher, though they have someone in on a 



t a  contract for three months. Carol said that she feels very little can be done before 

they get a cornputer teacher at the school. They have a computer technician, but that isnt 

enough. The school has already had one computer inservice, and has a second day corning 

up: "The potentiai is there, no question. There is already a Parent Advisory Cormittee in 

place, and they are quite keen. " Carol doesn't see it taking very long to get things going 

there. In the mean time, she is enjoying a brief reprieve. 

Looking back at the Technopals project, Carol is still convinced that it is the way 

to go: 
What happens is the stafT gets more involved, the professional 
development is there, the students become more literate at a much 
faster rate, it extends the school day - the program offers ail of the 
variables that are important. The Technopals program met the 
schools' objectives, and the students were given an average of 27 
additional "xhool hounw during their five week session with the 
computers in their homes. Those 27 hours were cornputer-contact 
hours. as well. They couldn't get that literacy in class. In fact, it 
would take almost a year, in order to get that kind of tirne in the 
regular school setting. 

Teachers were heavily involved as well, being on the computer an 
average of 10 hours during that five week period. At the end of the 
three year period, 1 would estimate that we had an 85% or 90% 
literacy rate among teachers. In addition, there were only a few 
teachers on a& who didn't have a cornputer in their homes. 

Carol and 1 talked next about the process involved in getting teachers to that high 

computer literacy rate. Carol explained that in their first year with the Technopals, the 

teacher wasn't given a cornputer. After that year, they figured that the teacher reaiiy 

needed a computer as well, and the second year, with an addition of 6 computers, there 

were now 10 wmputers for students, and 1 computer for the classroom teacher. This 

meant t h t  the teachers needed to become involved as weI1: 

If they didn't, the parents would have beaten them to death - and so 
would the kids! It would be very dificuit to not participate in the 
Technopals program in that school. Part of that had to do with the 
neighbourhood, and the involvement of the parents. It would have 
been very obvious if teachers had refuseci to participate. 



Even the most reluctant teacher had a computer put in their home. 
They too, were taught how to set up the computer at home, and 
what to do. During the 6 weeks, they learned how to cornmunicate 
with their students, set goals, and became fa more confident in 
their own use. I see that as being the main pan in changing teacher 
attitudes towards technology use. 

Interestingiy, addressing teacher reluctance had not been one of their initial 

objectives with the Technopals prograrn. M e r  the first year where teachers didn't have 

computers, they looked back and thought how silly it had been to overlook that, and 

ensureci that the second year, al1 teachers had the computers as well. 

One of the main objectives of the T echnopals prograrn had been to look at what 

happened with families during the Technopal time. They found that the fathers hteracted 

rnuch more regularly with the technology. One of the questions asked in the research, was 

whether the mothers or fathers pariicipated differently in the technology use. What they 

found was that the mothers tended to do the more traditional homework with the students. 

The fathers, on the other hand, tended to become significantly more involved when there 

was technology involved. A number of fathers reported that they had changed their 

relationships with their kids, just through Technopals. The dads really liked the 

technology - and it was mostly the fathers who responded to the research survey sent out 

by the school. 

Carol talked a linle more about the research that was conduaed. They asked six 

questions, one asking whether or not teachers increased their effectveness. They also 

looked at what kids were doing on the computers, and when they were using the 

cornputers. They found that kids stayed on the computer longer if they had a parent 

working with them. There were some fascinating resuits. In fact. Saint Boniface School 

Division has taken over the model and they are doing it there. Carol added that they did 

present the kdings quite a bit, but the research had never been published. 

We talked about the general issue of teacher reluctance: 



1 remember that Nancy, now the computer teacher at School B. 
thought that 1 was craty when I initially talked about the 
Technopals project at a staff meeting. It was the prirnary staff, that 
tended to be the most reluctant to hook kids into technology. 

Sometimes when 1 wasn't there, teachers would talk more freeiy 
about their mistrations. 1 understood to a large extent, as the 
Technopals were oniy for studmts in grades 3 to 6. A multi-media 
grant was given to the grade 5 -dents, and there was really very 
Little for the younger grades. Some teachers questioned why they 
should support the use of technology when some teachers weren't 
seehg any benefit themselves. 

1 thinks, looking back, that we could have handled that aspect of 
the technology integration with N-2 teachers a little bit better, 
though most of those teachen are now literate. The intemet isn't 
al1 that great for the younger kids. Artwork can be scanned, but 
there isn't a ton of stuff to do with the younger kids. 

Winning the Northern Telecom Award was a very big motivator for 
the school. What it did was dow Aaron, and some of the other 
teachers think a little bit dflerently about how technology was 
being done within the school. 

In taiking about the school she is in now, Carol said that it is goal that al1 teachers 

have at lean one unit that they teach, that includes technology. She gave an example of 

one teacher, who felt that having kids mate a cover page for a aory and pnnt it off was a 

good way of using technology as an effective tool. Carol commentai that this teacher just 

hasn't ken show how you can use technology in a broader sense: "She will be shown. 

Shell begin to see how it can be used, but at this point, she is at a very low level." Carol 

added that this was an excellent teacher, and had no doubt that she would integrate more 

technology in the future. 

1 asked Carol what neps she would take at her present school to promote 

technology use. 1 asked, for example, if' she had aiready identifieci key teachers that she 

would work with. She said that she had, but before anyhng couid really get moving, she 

needed a computer teacher. Carol explained that she could no longer do it by herseIf She 

wmrnented that she doesn't feel that she has the hi& level skills needed. 



So fa  at her school, they have done one technology project. There is an Advisory 

Group, and 6 people working on the project. One of the mothers in the neighbourhood 

works for an organkation called BuiIdirtg Peace ïhruugh Plizy. She came to a council 

meeting, and Carol asked her if she had a web page. She said that she didn't, and Carol 

asked if she would like the students to develop one for her. Building Peace 73rmgh Play 

is a non-profit organization, and the parent thought it was a great idea. Carol didn't know 

how to do AOL Press, nor did the other teachers in the school. That was a limitation. 

But they took the project. and Carol wrote the objectives, and related them to the new 

ELA CumcuIum in order to rationalize what they were going to do. 

The kids worked in pariners, one panner intewiewing the parent to find out more 

about the organization. They then went to ToysRUs and did an analysis of toys - violent 

versus non-violent. Carol said that if sorneone had been able to show the students how to 

do spreadsheets. it would have been great, as they could have looked at their data in 

different ways. Unfortunately. nobody at the school has those skills at this point. They 

looked through catalogues at ToysRUs, and had to spend 161000 on non-violent toys. 

They also watched cartoons on television, and had to document the violence- For Carol's 

part. she took the students to the lab 3 or 4 times and the kids had to find 5 characteristics 

of web pages that made them appealing. The final project will be having the kids develop 

the web pages. In order to do that, they will need to be trained (teachers too). Carol 

believes that this should be one of rnany, many projects that shoidd be occurring in the 

school. 

Carol stressed again, the importance of having a computer teacher: "There are so 

many ideas out there, that you can't let them go by." We taJked briefiy about the 

background of computer teachers, and the need for someone with creative ideas as well 

as/versus someone with a strong technical understanding of the cornputers. 

Another smart thing that Carol felt was done at School B was giving the computer 

teacher time in the lab without classes: 



Half of the time in the lab was not scheduled with classes. The 
other half of the time. teachers were required to corne into the lab 
with their classes. At my present school, teachers have never been 
expected to come into the lab with their students. That may be 
another reason, that the teachers don't have the developed skills 
compared to their counterparts at School B. 

I asked Carol what recommendations or advice she would give to schools just 

beginning to integrate technology into the curriculum: 

1 thllik that you really need sorneone in the school with a vision. 
This doesn't necessarily need to be the principal. You need a 
computer teacher. Whether it is quarter-tirne, halftime, or £Ùll- 
time. I also think that an Advisory Committee is essential. You 
need lots of professional development, and the right people. I 
remember a workshop given by one of Our technology consultants 
last year that was so well done, that one teacher was ovexwhelmed. 
The teacher was so inspired that he said that afternoon that he was 
going to buy a computer over the weekend. 

Carol and I spoke next about the limited resources withh the school. While Carol 

said that she knew that every teacher should have a computer on their desks, and a laptop. 

it wasn't iikely to happen in the near h r e .  We taked about the fiutrations faced by 

teachers having to put out the money themselves either for the equipment, or the 

inse~cing. Carol thinks that teachers need to be suppofied as much as possible: "One 

way around having to pay for professional development, is being able to present ideas and 

projects at conferences," Carol added. She also taiked about making the school a little bit 

more high profile within the community. Carol said that she needed to find out who the 

MP was in the are& and arrange a meeting. There are lots of resources that can be 

Carol talked about some of the things she was working on at the school. One 

thing sining on her desk, she said, was a Hewlett Packard gant application. "There is 

money out there," she said. Carol doesn't feel that the teachers should be required to write 



gan t  applications. that should faIl to the adrninistrator, or perhaps the Parent Advisory 

We talked about why more teachers weren't as keen to have the technology in their 

classrooms. While there are computers in every classroom at Carol's present school (as 

wefl as in the computer lab), Carol rarely sees the computers being used in the classroom. 

Teachers arent really aware of how they can be used as a tool in the classroom. We 

talked about upgrades being done to schools, and how important it was to look to the 

fuwe when planning ahead (i-e. installing phone iines in classrooms, networking, etc.). 

ïhere is no school in Manitoba, for example, that has a classroom with a computer for 

every student . 

Integrating technology into the exiaing curriculum continues to pose a challenge 

for many teachers. We talked about why teachers were reludant to do more integrating. 

What were the issues involved. 1s it a time issue? 1s it a confidence-level issue? 1s it that 

the teachers don? appreciate the benefit of technology integration? Carol gave an exampie 

of a recent lesson that she had observed: 

The teacher covered a lot of mateRa1 in the hour class. When 1 sat 
down with the teacher to give her feedback, I would have 
suggestions as to how technology could be integrated. One way to 
encourage integration is in speaking to teachers about what they are 
working on. The& however, you need someone to take it the next 
step. In the past, I would have gone to the cornputer teacher, and 
told them to go and talk to a teacher who was working on 
something in pmicular that could be enhanced with technology. 

Another example given was a m e n t  project on cubism done with midents in 

grades one, two, and three: 

If there had been a computer teacher, they could have approached 
the teacher, suggesting that the students be "taken" to the Museum 
of Modem Art, for example. The computer teacher would need to 
spend the time to go and check out the site, and set everything up 
for the class. At that level you don't want to be spending the One 
searching for the site, it needs to be ready for when the class walks 



in. If the equipment was in the ciassroom, you could have a student 
search for the site, but because the time in the lab is so precious. 
you would need to use shonnits. 

Where would schools be without computer teachers? We discussed what would 

happen to schools if they didn't have a computer teacher: 

1 tW that many of them would die a slow death, because the 
teachers arenlt at the stage where they would continue to implement 
technology to the same extent. 1 think that perhaps at this stage, it 
is still so much work for teachers to integrate the technology. The 
teachers need sumeone else to help them. 

1 cm think of a project done last year with a teacher at School B, 
and a class at another school. The teacher got completely swamped 
with the project. and was stmggling to get it finished. If it hadn't 
been for a teacher in the school who didn't have a class of their 
own, 1 think that the project would never have been finished. 1 
don? know at this point, how realistic it is for teachers to be 
expected to fully integrate technology themselves. 

I question whether or not teachers have seen the benefit (or the 
connedon) between technology integration and the cumculum yer. 
There are wen teachers who have the ability to fuly integrate that 
don't seem to be taking advantage of the technology . 

Carol talked about how technology was brought to the Diagnostic Learning Centre 

(where Carol is the part-tirne administrator). One comment that she made was that she 

was completely convuiced that technology is an amazing motivator for kids who can't 

read. When people ask Carol why she thinks technology is important, sbe says that the 

number one thing is the motivation factor. She talked about having 30+ kids in a room, 

completely on task and motivateci - using technology . 

Carol mentioned her own kids, and their use of technology. She is quite surpnsed 

at how limited their use of technology is, based on what they have been doing in high 

school. We taiked a little bit about what was being done at the university level, ensuring 

that graduaies eom the education programs were cornputer lierate. Carol said that 

looking at the faaities and programs offered at the univmity level, there was very little in 



ternis of high-tech or innovative stuff being offered. She'd like to see a Faculty of 

Technology . 

We talked about the support of the school division. Certainly cornparhg Wpg. #1 

to other divisions, Carol said, there has been a lot of money spent on technoiogy. She also 

acknowledged that one of the technology consultants is a real leader in the area. He is 

what Carol referred to as  a "big thinkern. Without him and the South End Superintendent, 

Technopals would nwer have gotten off the ground at School B. 



CHAPTER FIVE 

Interview Analysis 

Based on the review of literature that 1 did prior to my research, 1 formed several 

hypotheses as to what 1 would a d l y  see in the schools that 1 was studying. There were 

several factors outlined in the literature that fomed the bais  of my hypotheses. These 

included: issues of tacher time, access to technology, vision and rationale for use, the 

training and support of teachers, and attitudes towards change and technology 

implementation. 

Ptior to interviewhg rny participants, 1 deveioped a list of questions that were 

intended to be the basis of my research. This list is located in Appendix C. The research 

questions were given to the participants in advance, to give them an idea of the sorts of 

areas that 1 would be e x p l o ~ g ,  and the types of documentation that 1 would appreciate 

seeing. 

When 1 met with each participant, the research questions served as a guideline for 

our intewiew. There were other issues raiseci, and different questions arose based on the 

content of the interview. In some cases, comments made during the interviews led me to 

contact the participant again, or cl&& a point that had been made. 

In regards to my i n t e ~ e w  anaiysis, I was looking to suppon (or not suppon) the 

following hypot heses : 

1 ) That in order for a high level use of technology to be found in a school, some 

of the following organizational criterialorganizational conditions mua be in 

place: 

- an observable cornmitment on the part of the staff  and administration 

- p hy sical accessibility to the technological equipment 

- "key" teachers who have taken it upon themselves to instigate change 

- a vision or goal guiding implementation practices 



The way in which a thnia for increased use of technology is irnplernented is 

critical in terms of how encourageci changes are perceived by staff members. 

Without a commitment to professional development and t h e  provided to 

boost cornfort lweIs, teachers will not d e  and maintain the necessary 

efforts to implement technology . 

The background and amount of training that teachers have will have an 

impact on how much they currently use technology in the classroom, and 

how willing they are to irnplement change. 

In reality, some of these hypotheses were not supported. In analyzing my 

research, I found that some of my original hypotheses were not evident. 1 also found 

factors that I hadntt particularly considered as critical to the research. 

In looking specifically at the four main hypotheses outlined above, it is important 

to comment on whether or not my expectations were supported. Beginning with my first 

hypothesis. 1 expected to find that there was an observable commitment on the part of the 

a& and administration. By ohenable cornmitment, I was looking specificalty for 

exarnples of how (and if) the staff and administration supponed the integration of 

technology within the scbol. There was a clear cornmitment ffom the administration in 

both schools researched. Both teachers and administrators were able to talk about what 

the administration had done to support the further integration of technology. 

There was less of an "observable commitment" on the part of st& members 

within the school. Certainly there were isolated examples of commitment, and great 

commitment on the part of computer resource teachers in both schools. This will be 

explored further. 

1 anticipated that the physical accessibility to the technological equipment would 

be an issue in relation to how (much) technology was used within the school. This 

hypothesis was not supporteci. While a few teachers mentioned a desire to have more tirne 

in the computer lab, or more equipment within their classrooms, this point was not 



emphasized by any of the participants. Everyone seemed to feel that there was an 

equitable sharing of the resources, and that everyone was more or less content with the 

m e n t  arrangements for use. Two of the classroom teachers said that they would like to 

have more computen in their classrooms, but weren't able to provide me with many 

examples of how they would use the additional technology. 

Based on rnuch of the Iiterature 1 had read prior to my research, 1 expected to find 

that in order for a high level of technology use to be found in the school, there would have 

to be "key" teachers who had taken it upon thernselves to implement technology use. 

These "key" teachers could be defineci as those who showed a keen interest in taking 

initiative in the school, implementing educatiod trends and researched approaches to 

teaching. and use technology as an educational tool in their classrooms. Interestingly, 1 

didn't find as many exarnples of "key" teachers as 1 had anticipated. I did discover how 

critical the computer resource teachers were to the technology equation within the school, 

however. The computer resource teachers really proved to be the key teachers, in tenns 

of providing resources, helping with ski11 development (among the teaching staff), and 

corning up with the ideas for technology implementation. With the exception of one 

teacher at School A (Brenda), there were not many examples found of keen teachers 

within either school who were making the use of technology a priority within their own 

classrooms. This too, will be discussed in more detail. 

Within these two schools, I expected to find that there was a vision (either a 

comrnon vision, or a vision held by a leader in the school) or stated goal that guided the 

implementation process. This hypothesis was indeed supported by teachers and 

administrators aWre. Many of the participants commentecl on the vision, or leadership 

within the school that allowed for many of the "technology goals" to be met. The 

implementation of technology is one of the stated priorities of the Winnipeg School 

Division #1. Staff rnembers in both schools were aware of this, and were working to 

satidy the division's goals in this area. 



While there may have been a clear vision, or emphasis on technology use within 

bath schools researched, I was interested to find that there was not much (if any) 

documentation to support this. Neither of the schools were able to nipply me with copies 

of school goals, outlines of prionties within the school, or working documents showuig 

the direction in which these schools plan to go. 1 got the sense that there were no 

formalized plans that were guiding the implementation process within these schools. This 

will be discussed furiher in my implications for hirther research. 

My second hypothesis suggested that the way in which a t h s t  for increased use 

of technology is implemented is critical in terms of how encouraged changes are perceived 

by aafî members. This statement was also confhned by my research. Each participant 

discussed how changes had b e n  perceived within the school, and how the implementation 

of technology use had been approached. 

In School 4 the administration had stepped in to ensure that teachers were 

following through on a decision to use technology to do report cards. This was the focus 

of discussion for many of the participants at School A. While they acknowledged that it 

had not been a popular move, each suggested that the implementation would not have 

otherwîse taken place. 

hterestingly, 1 discovered a related factor to the "implementation of technology 

use" hypothesis during the course of my research. This discovery involved an area that 1 

don't think 1 considerd specifically pnor to my research. What came out in discussions 

with the participants was not simply how the implementation of an increased use of 

technology had been approached within the school, but looked more particularly at the 

inregration of technology Uito al1 areas of the cumcula. In other words, schools were not 

jus looking to implernent an increaseû use of technology, but were concemed more with 

how the technology was being integrated into the ongoing work in the classrooms. Again, 

this is a distinction that 1 didn't necessarily expect to find. 



My third main hypothesis looked at the need for a commitment to professional 

development and time in order to bwst cornfort levels among staff mernbers, and dlow 

for a maintained effort to implement technology. This hypothesis was not clearly 

supported. While rnany of the parti tipants discussed the need for professiond 

development and tirne, there was not an observable commitment to providing this to staff 

members. in both schools, there had been some professional development provided to 

staff over the years, but I was not made aware of any fornialueci plan to provide both tirne 

and inseMcing to all stafT mernbers. When 1 spoke with the chairperson of the 

professiond development conmittee in one of the schools, he was unable to give me the 

specifics of what technology-related professional development had taken place in the last 

several years. This too, shall be discussed further in a later section. 

My final main hypothesis dealt with the background and training of teachers. 1 

believed that this background would impact how they were currently using technology in 

the classroom. and how d h g  teachers would be to implement change. This hypothesis 

was not supponed. While some mention was made about an increased codon level 

among younger staff members (who graduated more recently), several of the pmicipants 

had no background in the area of technology, and are now considered to be the leaders in 

their schools. In so much as training and a fomialized background in technology use is 

helpful to teachers, it did not present itself as a factor that clearly affects the use of 

techology found within a school. 

In closely analyzing my research there were several factors that appeared time and 

tirne again in my htewiews with the participants. 1 have corne to consider these factors as 

the main factors influencing the success of the schools that 1 researched, or explaining in 

part, the paths that they have taken. Some of these factors are directiy related to the 

hypotheses that 1 formulateci prior to the research. Othen are somewhat related or touch 

(in most cases) on what I thought 1 might finci. The main factors raised during the school 

inteMews included the following issues: 



The existence of a computer resource teacher (and other "key" teachers) 

Teacher attitudes 

How the integration of technology is approached within the school 

The importance of support fiom administration and the school division 

The imponance of financial allowances being made (within the school and 

division) 

The vision or leadership perceived within the school 

Without exception, dl of the participants in their interviews talked about these 

main factors. While there were many commonalities found, there were also some 

differences in approach and attitude between the two schools. These main difTerences 

included: how the change process was implemented, the role of the community in the 

development of the school, and specific approaches in tirnetabhg (and use of "specialist" 

time). 

Theses six main factors wili be looked at individually, comparing the responses 

fiom the two schools researched. Mention will be made of some of the differences found 

between the two schools as weil. 

1. of a computv  r-cr p m x î l e r s  e t e  

One of the fist comments made by each of the participants was the importance of 

having a computer resource teacher. Not only was this person often seen as the "leader" 

within the school (in terms of technology use), but they were also viewed as being the 

driving force behind the integration of technology: 

Without Ellen, even wirh the lab and the resources, the school 
woddn't be where it is today. (Christine) 

The computer resource teachers in both schools are reiied upon very heavily. They 

are uaidly the ones who seek out the teachers and look for ways to integrate technology 

into the cuniculum. In both cases, they have formalized means of leaming what themes 



the teachers are working on. For exampie, one computer resource teacher sends out a 

monthly fonn to determine what is being midied, and the other refers to a posted chan in 

the staff room (as weli as informal meetings) to identifL what units are underway and 

pianneci for the future. 

Clearly, frorn what the teachers and administrators were expressing, and from my 

observations, it is the computer resource teacher who is doing the majonty of the 

technology integration: 

1 think that teachers do much of their integration through me ... 1 
don't see a lot of teachers doing the integrating on their own 
initiative.. . (Nancy) 

1 don't think that teachers would do as much integrating if it weren't 
for Eilen.. .I can think of a few teachers, likeiy jua one, who woufd 
take the time to ensure that technology was completely integrated 
(Christine). 

Even if the computer resource teacher is simply expanding on ideas presented by 

the classroom teacher, it seems as though they are providing a very necessary 

seNice to the classroom teacher: 

Ellen goes out of her way to find out what themes and units are 
being explorai and she does a lot of work on her days off to pull it 
al1 together. (Brenda) 

You need sorneone who is going to make suggestions, help with 
ideas, and who wül pick up the bal1 and help you run with it. 
W~thout a key person, you may not get weryone on board. With 
any change you need time and help (Christine). 

W l e  some teachers approach the computer resource teachers with ideas or 

recommendations for technology integration, it is not as cornmon. This is partially due to 

the fact that some teachers arent aware of how a unit can be enhanced with technology. 

Some teachers also suggested that it was because they had so much other integration on 

their collective plates, that it was nice to have some help with a unit. 



When speculating as to why the teachers rely so much on the computer resource 

teachers, one adminiarator suggested that: 

Teachers are ofien ovenvhelrned with dl that they have to do. and 
any opportunity that they can get to have someone else take care of 
one little problem, theyll take it. That is not meant in a negative 
sense. it is just reality. (Joan) 

These computer resource teachers are recognized for the initiative that they show. 

and their ability to coilaborate with teachen: "EUen is really exceptional in the way that 

she collaborates with her projects ... Most of the initiative is corning from Ellen in ternis of 

what she is doing ..." (Joan) Another comment was: "You need to get the nght people 

into certain positions.. ." (Joan). Lynne comrnented that: "Nancy and Judith are leaders in 

the school, and that helps." 

Another reason cited for the computer resource teachers being so critical to a 

school is their abiIity to troubleshoot Esornethhg goes wrong in a cornputer lab: 

Another concern would be that the teachers aren't cornfortable 
themselves in the computer lab. Until they get more experience 
with me there, the codon level may not increase much. (Ellen) 

While some teachers said that they were very cornfortable in the computer lab on 

their own others dont feel able to troubleshoot, or figure out a glitch, if one were to 

occur. Again, this varies with the confidence level, and ski11 level of the individual 

teachers. 

The computer resource teachers themselves, view their roles as being critical to the 

integration process: 

My role is to help teachers integrate technology into the curriculum 
that they are actively teaching. Pm there to help show them that 
technology is a tool to teach what they have to teach. I'm not given 
a lot of direction from administration, it is my responsibility to 
ensure that integration is taking place (Nancy). 

1 sometimes feel as though I'm puUing teachers dong a little. But 
by collaborating with some of the reluctant teachers, and planning 



together, 1 find that teachers are more wilhg to corne on board. 1 
think that this is the bea way to encourage al1 teachers to 
participate fùlly in technology use (Ellen). 

In both schools, there were teachers (other than the computer resource teacher) 

who were helping to shape the "technologicalw scene. These teachers have been referred 

to as "key teachers". These are the teachers who have expressed an interest in advancing 

their current technology use, and have been k m  over time to develop their skilis. These 

are the teachen who have taken the initiative themselves, to implement technology with 

their classes. 

I believe that these teachers have a huge impact on the developrnent of technology 

within a school. They are the ones who are found in the cornputer labs, generathg school 

work assignments and projects on the computer. They are the teachers who are often the 

most open to trying a new approach to teaching a subject matter. They may also be 

responsible for getting other teachers to experiment a little bit as well. It is possible that 

these teachers are viewed as somewhat less threatening, as they are perceived as more on 

par with 0 t h  teachers. 

In School 4 1 would consider Brenda to be a "key" teacher. She has greatly 

Licreased her skiil level over time, and has shown much initiative in her own technology 

implementation in the classroom. The computer resource teacher in her school seeks 

Brenda's help, when new projects are undenvay ("What project are we going to do this 

year?"). Brenda's enthusiasm is also very important to other staff members. They see that 

she has grown as a technology user, and witness first hand the work that she does with her 

students. She represents what "could ben, perhaps, for many teachers. 

In her interview, Carol discussed her approach to technology irnplementation. She 

seeks out the "key teachers" who she knows will be keen to try new things. She a m  

with one teacher at a tirne, and then moves on. In School B, there were several key 

teachers who started the push for technology use. The two classroom teachers with 

whom Carol started working, are considered by many to be largely responsible for the 



reputation now enjoyed by the school. They are both now working in technology-related 

consulting jobs within the division. 

Teacher attitudes, not surprisingly, played a very important role at each of the 

schools studied. Both schools had undergone some change (in staE and administration), 

though dl of the teachers intemiewed had been at their schools for a considerable period 

of t h e  (5 -10 years minimum). They were able to comment on how the implementation 

process had occurred over time, and how al1 of the changes had been perceived by the 

teaching staff 

Without exception., the teachers talked about how their own technology use has 

changed over the years. They also talked about how their colleagues had adjusted to the 

increased use of technology within the school : 

There were some Merent reactions fiom teachers when it came to 
doing reports on the computer. Teachers with computers in the 
home felt quite cornfortable finding files, and doing the word 
processbg. While it was a stniggle for some of the teachers who 
were less confident on the computers, 1 think that the results were 
quite positive (EUen). 

Several of the participants commented on the fact that much of the teacher attitude 

depended upon age, and where the teacher was in their career. When asked which 

teachers seemed to show the greatest initiative in (and attitude toward) technology 

integration., EUen responded that : 

They tend to be the teachen who had the greatest personal interest 
in computers and technology. They tend to be the younger teachers 
on staff (or those more recently out of university), who were more 
technologicaily literate than some of the older teachers. 

There are still teachers who view the changes as threatening and are more 

reluctant to embrace and implement technology use: 



There have been many teachers, who have dug in their heels. They 
appear to be a bit afiaid of al1 of the changes. They have been 
forced, to a large extent to familiarize themselves with technology. 
Some were enthusiastic from the start, and got involved right away 
in the computer lab (Brenda). 

When the administration at School A enforceci the staff decision to do the report 

cards on the computer, there was quite a negative backlash: 

Some teachers have resented being forced to do their report cards 
on the computer. There was a lot of negative feeling around the 
school. There was a veq negative atmosphere in the school.. . 
(B renda) . 

Once teachers had a chance to use the technology, and explore a bit, the results 

were quite positive. Brenda talked about her partner across the hall. who was delighted 

with how far she had corne at the end of the year: "There is no way to leam to use the 

technology is you aren't sitting in front of the computer. playing with it. and figuring out 

what you are doing." 

Requiring that teachers do the? report cards on the computer caused a few other 

problems for teachers at the school. Some teachers hadn't received the same amount of 

inservicing, and didn't feel prepared for the task. Others complained that it was dficult to 

work at home, and lug cornputers back and forth. For teachers at the lowest level of 

technology use, they simply didn't have the time to play around with the software, and 

leam how to correct their own rnistakes. Teachers required lots of support, and some felt 

t h  even though some professional development had been offered, it just hadn't been 

enough. 

The administrators inteMewed also talked about how they had gone about 

implementing change over the years, and how the change process had affkted tacher 

attitudes. in discussing the dïculty of requiring teachers to do their repori cards on the 

computer, one administrator said : 

1 think that Our decision was a good one. What it did, was alert 
people, and give them time to become more comfortable with the 



technology. Next term, they won't have a choice. They made a 
decision as a school to do this (Joan). 

ïhe  importance of time. patience and support was mentioned by al1 participants, in 

terrns of how these factors impacted teacher attitudes. These factors included professional 

development, as well as time needed to increase confidence levels in the computer lab: 

How teachers are treated is critical.. .You won't convert someone, 
unless you show tolerance and understanding. 

1 think of a teacher who cornes in with her class, and does the 
lessons with the students ... 1 put in lots and lots of extra hours, and 
it isn't fun for me, it is work (Judith - full quote on pages 95 & 96). 

While many of the participants talked about the importance of professional 

development. there was no overt complaùiing about the limited inseMchg that had been 

received. Teachers and administrators seerned quite accepting of what had been offered. 

and merely acknowledged that other learning had to take place with their own initiative. 

None of the adrninistrators commented on a plan for more comprehensive professional 

development. or special assistance given to new staff  members. 

Participants did not discuss the reluctance issues that were so prevalent in the 

literature review. This was a great surprise to me. While not dl of thern may have felt 

reluctant themselves, there was very little made of general reluctance to change on the part 

of educators. This raises rnany questions, and a possible focus may need to be explored 

M e r  in the implications for ftture research. 

Both of the schools researched had made the integration of technology a priority . 

The computer reswrce teachers work very closely with staE members, to ensure that as 

much integration as possible is taking place. Interestingly, the teachers and adrninistrators 

intervieweci didn't once define what they meant by technology integration. Perhaps it was 

felt that no definition was needed. 



My perception of what is meant by technology integration is as follows: 

Technology is not viewed as a wbject on its own (Le. "teaching computer"). Technology 

serves to enhance, or modi@ how information is delivered to midents. It dso serves as a 

tool for midents, in their everyday work. In planning units of work, or thernes in the 

classroom, many teachers look at how they can incorporate many different subject areas. 

Technology is just another of the many areas. Technology can be integrated into any 

subject area (from math to art), in many different ways (word processing, creating images, 

scannllig pimres, rnabg graphs & charts looking up information, "going" to places 

around the world via the intemet, etc.). 

While the computer resource teachers seem to be baring the bmnt of the majority 

of the integratioq the schools have approached the imegration slightly dierently . In both 

schools, each classroom is slated into the computer lab for at least one period a cycle with 

the computer resource teacher. In mos cases, each class is getting two periods in the lab 

with an "instructor". At School 4 however, the use of the "specialist" time (as a 

computer resource teacher. for example) is viewed slightly differently . The administration 

at the school has taken "specialist the"  to the next level. Specialists are considered team 

members, in terms of the work that they do within the school. More specifically, the art 

teacher, music teacher, phys. ed. teacher and computer resource teacher are working in 

direct conjunction with the classroom teachers. AU of the projects undertaken are related 

to cumculum bas4  work: 

The integration of technology is extremely important within the 
school. I don't think that anything should ever be treated as a 
separate entity. There just isnt enough tirne in the day to do 
everything separately. Also, from a holistic viewpoint, it is helpfùl 
for the childm to see things integrated-Anything we do now, 
shouid be in the context of the curriculum. 

... You need to get the right people into certain positions, but you 
also need to get people with the ptillosophy that they aren't just "the 
art teacher", or the "technology teacher", but their job is to 



facilitate the integration of these very important subjects within the 
context of the cumculum (Joan). 

This has taken some getting used to for many staff  members: 

rtiere were a nurnber of teachers who really wanted to have a 
technology tirnetable, where they would just send their kids off. and 
they would have a prep. Some would prefer scheduled art penods. 
so that they would know that every day 1. 3, and 5, they would go 
to art. Some have a difficult time really celebrating and being 
proud of the accomplishments their kids made within the context of 
that project the ,  in opposition to what is "good for me" as a 
teacher. It is really hard. By forcing the different approach to 
viewing specidists, and it has been forced, several teachers have 
been made very unhappy (Joan). 

Another interesthg subject that arose, was whether or not teacbers fully 

appreciated the need to integrate technology into the existing cumcula. The 

administrators al1 mentioned some concem that teachers hadn9t yet fuily embraced the 

need for integration : 

They want their students to be using technology. but I'm not sure if 
it is a "priority" for them or not. I sometimes wonder if it is 
because it gives them a s h e d  time with a teacher (and therefore a 
bit of a break), or whether they genuinely believe in what is being 
done. 

I'm not sure that they understand the need for integration (Joan). 

I've had comments fiom people about hovi I've attributed the aaff. 
Some people have questioned how tirne has b e n  allocated, but 
recognize that they have aliocated time to facilitate technology 
(Lw@- 

1 question whether or not teachers have seen the benefit, or the 
connedon between technology integration and the curriculum yet. 
There are even teachers who have the ability to fiiiiy integrate that 
dont seem to be taking advantage of the technology (Carol). 

While it may be clear that the administraton see a need for technology integration. 

is that view s h e d  by the teachers? It is difficult to say. None of the teachers inteniewed 

stated that they felt a "need" to fully integrate technology into the cumcula. However. if 



the computer resource teachers are saying that they feel their pnmary role is to help 

integrate technology into the cumcula, and the teachers don't see or feel the need for this. 

this poses an interesthg dilemma. Where is this "need" coming Corn? 

4. School 

mYishI0 

A widely-held belief exists in both schools that the school division and school 

administration have done a lot to support and encourage technology use in the school. In 

both schools, the administrators were fairly new (within the last two years), and had corne 

into a situation where technology was already being used to a great extent. Their 

perceptions were interesting, in terms of how things were already running, and how they 

went about supporting the existing programming: 

The technology program was already well established when 1 
h v e d  at the school a year and a haE ago ... The former 
administration had been very supportive of the technology program. 
1 brought with me a very strong bias for technology, and have done 
my absolute best to find rnoney to make sure that the resources 
were there to continue at that level (Joan). 

Technology is being used here to a greater eaent than any other 
school that 1 have ever been in, either as an administrator or a 
teacher ... Technology is being used more at the school, as well as 
being integrated more.. . 

Clearly, technology use was a vision that Carol held, and that 1 
maintain. If one's vision is always clearly enunciated, and you 
demonstrate support for these things, teachers are able to sense this 
is a diraion that the school is going in. Some may need more help 
than others (Lynne). 

The teachers iinte~ewed ail commented on the support given by the school 

administration. Whether the support was financial, or prograrnming-based, each teacher 

had an opinion as to how weil the administrators had backed the use and integration of 



At School 4 the administration has been extremely supportive. 
Extra ninds have been made available for technology. The 
administration saw that the use of technology in the school was 
really going somewhere, and as a renilt, didn't mind supporting it. 1 
have a fair bit of discretion in terms of how the money gets spent. 1 
make a proposal, state how I plan to use the new equipment, and 
the administrators look at their budget, to see what cm be done. 

A great deal depends on key teachers within the school, and the 
support of the administration. If administrators are nipponing 
technology. ofken money can be found to enhance the curent 
situation (Ellen) . 

The principal at the time was ... When he got enthusiastic, and he 
got on board, things starteci to happen. EUen got the funding she 
needed to do things, and a p h  was made to reaily get the students 
involved . . . 

The (new) administration seem to be equally supportive of al1 that is 
being done in the school. I think that the staff3s supponed in all of 
Our "technological endeavours". It does make a name for the 
school, and the staff wants to keep their name out there (Brenda). 

School A has become such a strong user of technology because of 
the people at the school, the support from the administration, and 
the money being pooled into the school (Christine). 

There has been a lot of suppori to encourage teachers to get the 
sort of professional development that they need (Judith). 

School division personnel were ofien mentioned for their roles in supporting each 

of the schoois studied: 

The school division has been fabulous in terms of providing 
supports and resources to the school. 1 feel as though 1 could pick 
up the phone and cal1 one of the consultants and have someone here 
at the drop of a hat. The division has also been very f ~ r  about how 
fiinds are distributed (Joan). 

Technology has been strongly supporteci by both school 
administration and senior administrators (Elen). 

The division has been very supportive. When the new labs were 
installed, School B was among the first labs inadled. We were also 
arnong the first to get a router. Those kinds of things heip us 



maintain Our reputation. The division recognkes schools were 
there is high usage. and they faditate that.. . (Lynne). 

Ceriainly comparing Winnipeg # 1 to other school divisions, there 
has b e n  a lot of money spent on technology. ... is a real leader in 
the area. He is a "big thinker". Without hùn and the area 
superintendent, Technopals wouid have never gotten off the ground 
at School B (Carol). 

The support given to the teachen came, at times, as requests and 

recommendations for further technology use. A very interesting example was given in one 

school, when teachers were required to do a portion of their report cards on the computer. 

While the decision had been made as an entire as, some teachers felt that they were 

being "mandated" t O further int egrate t echnology : 

In order to ensure that the whole school is technology literate, you 
need to ensure that they are practicing it al1 of the tirne. In order to 
be able to practice it, you need to provide the supports and the 
resources to do that (Joan). 

There has been a mix of suppon, encouragement, and rnandated 
expectations on the part of administration. Some things have been 
rnandated. This had an a€kct on peoples' cornfort levels, as 
generally speaking, people are less keen to be told what they need 
to do. Some people, on the other hand, are very comfonable, and 
are happy to jump right in.. . 

If the administration hadn't required teachers to at lest  do the 
mecdotai portion of the report card on the computer, the report 
cards would have looked diffèrent. There would probably have 
been a real mtu of approaches. Those that felt cornfortable, would 
have done their reports on the computer, those that weren't 
comfortabIe, would have resorted to the traditional methods used 
(Christine). 

Expectations were fairly clear to staff members, though it was 
understood that not -one was expected to be completely 
technologically literate ovemight. There were a few grumbies, but 
generally staff members were accepting of the technological 
initiatives in the school (Nancy). 



The administrators felt. to a large extent, that their support was also given through 

timetabling, release time, and the providing of professional development . Again, there are 

some restrictions in tenns of how much professional development can be granted. With 

schools lirnited to ten "professional development" days a year, there is not always a lot of 

say as to how those days get used. With the amval of new curricula, teachers are often 

just keeping pace with al1 of the changes in their work environment. 

To give an example. there is a new math c~rriculum with which teachers are faced. 

This year, at my school. the teachers in grades 5-8 have each been granted five £ÙU 

professional development days to learn more about teaching this new curriculum. This is 

over and above the ten professionai development days to which we are entitled. This has 

occurreâ because of a push from our administrator. We are being given these additional 

days because it is viewed as a necessity in our teaching. Some administrators may not feel 

the same way. 

In schools where technology is seen as very important, professional development is 

one way in which administraton may assist teachers in their leaming. Administrators have 

supponed technology insemicing at both School A, and School B. At times, the computer 

resource teachers have provided the workshops themselves, other times, technology 

specialists and consultants have been asked to give a workshop for the teaching staff 

Some release time has been granted as well in both schools. This seems to be lefi. in most 

cases, to the discretion of the administrator. 

S. s s  . . .  

Something that was raiseci with each of the participants was how money factored 

into the technology-use debate. It was generally beliwed that the division is doing as 

much as it can, in t m s  of providing the financial supports to schools. 

The computer resource teachers commented that they were quite satisfied with the 

equipment that they had, and appreciated the extent of al1 that the division was dohg. 



Fundimg had dso been made available through the school, and the suppori of the 

administration. The principal of School A commented to me inforrnally that it was nice to 

have a large enough school that they could play around a Little with resources. Indeed, 

finding money, was on rnany peoples' minds. 

A few concems were raised in ternis of money being spent on technology to the 

detriment of other programs: 

At times, teachers would comment on the faa that all of the money 
seemed to be going into technology. Some teachers said that they 
didn't have adequate art supplies, though the computer lab had just 
received a new scanner. Attitudes have changed over time. New 
equipment for the cornputer lab is no longer considered a friil, but is 
viewed as a need in the school. There may be people who feel 
dserently. though I'm not really aware of it (Nancy). 

1 remember that there was always a conflict about the money spent 
on technology. But it didn't matter, it was the vibrant force of the 
decision makers that made the choice as to how the money was 
spent. 1 don't think that people rninded the money being spent on 
technology as long as it wasn't at the expense of other developed 
programs. That has acîually happened over the years.. . (Judith). 

The administrators commented on other possible ways of procuring money for the 

school's technology program. While it is generally believed that the school division is 

doing as much as it can financially, and in ternis of providing supports, schools are looking 

into other ways of gening fùnding for different programs: 

There are grants available through the Student Support Senices. 
These f k d s  are available for individual schools creative enough t O 

corne up with technology projects (Joan). 

We have also campaigned to receive additional fùnds fYom the 
xhool division, and get private funding ... We continue to look at 
writing grants, and getting more money.. . We have been creative as 
we4 with how we have prowed funds (Lynne). 



Making funding available within the school is not easy, however. There 

have been times, at School A when a decision was made to rnake a purchase even 

though the funds were not there: 

It is reaily difficult, however, sometirnes you just have to take those 
nsks, and say that it is more important to run a deficit budget than 
to not buy a particular item (Joan). 

Another money-related issue, was the personal financial commitment that is 

ofien made on the part of staff members, who have made an effort to purchase 

their own computers, or who have paid for their own professional development. 

One teacher even suggested that it was an elitist issue: 

We have parents who can afEord to buy their children 
computers. 1 think that it is one of the problems with 
technology. It is elitist. The teachers in the school have 
made an effort to buy cornputers, and that makes a 
difference. There are many factors: parent nippon. socio- 
economical environment, teachers k i n g  up dollars. 1 don? 
see it as an isolated factor, but it is an elitist issue (Judith). 

. . 6, of Visiqn or School 

Haiing someone in the school with a vision for technology use and integration 

seemed to be critical to each of the participants. In the case of the two schools 

researched, this person was either the cornputer resource teacher, or the administrator (or 

a pamienhip of the two). 

Having a vision seemed to mean more than just being able to procure funds, or 

have an idea as to where the school should be heading. According to the participants 

interviewed, there needed to be a commitment to long-term planning for the integration of 

technoIogy within the school. There needed to be an attempt made to include all teaching 

personnel, gradually, if need be, in the t h s t  for technology use. Included in the 



necessary supports were issues such as professional development, additional funds being 

made available, t h e  and patience: 

1 think that it is important the adrninistrator either be that leader, or 
be very supportive of the perwn dnWig the implementation 
process. It then becomes a point of bringing people dong slowly, 
making the integration of technology hin for them, if' possible 
(Nancy )- 

... 1 credit Carol for seeùig the use of technology as a wave of the 
ftture. Even before technology was a pnority within the school 
division, Carol was working to htegrate it at School B... Carol had 
people around her that supported her vision (Judith). 

1 think that you really need someone in the school with a vision. 
This doesn't necessariiy need to be the princip al... (Carol) 

The leadership needed to drive the implementation process had many dBerent 

aspects. At the ground Ievel, the administration needed to be on board. They needed to 

work (in conjunction with the computer resource tacher) at ensuring access to al1 

classrooms, at ensuring that the necessary resources were in place, and at ensuring thar the 

approach taken was carefùily choreographed. In discussing how the implementation 

process had worked at one school, the administrator said: 

If you aren't going to win them (the "battle" to bring about change). 
dont pick them. That doesn't mean that you have to win at the 
expense of someone losing, and that doesn't mean that you have to 
make a change right away. What you do, is give people notice as 
to where you are going. You also provide people with the support 
to make sure that they grow and that they go dong that path. 
Some people will foilow (Joan). 

For this administrator, it was often hard to figure out the root of the concem for 

the teachers. Using the computerized report card example, Joan said that they weren't 

sure where the teachers were coming fiom: 

While not concenied with winning a popularity contest, it was 
dEcult to determine what was of most concem for the teachers. 
Was it the writing of reports, or the use of technology that was 
uuising ali  of the stress? (Joan) 



Again. the need for leadership is crucial in this example. The teachers had agreed to pilot 

the computerùed repon cards. There was obviously a lot of angst created as a result, but 

what course of action should be foliowed? The administrator explained: 

What ended up happening was that one person caused quite a stir. 
Because it wasn't mandated by the division, questions were raised 
as to why teachers at School A had to do this. It was a dangerous 
thing. What happened was that it really divided the staff'(Joan). 

Joan reiterated that : "Once things have started, an attempt mua be made not to fdl back 

or move backwards. " 

Having direction fiom the division helps make the role of the adrninistrator easier 

at times. The adrninistrator at School B also used the computerized report card as an 

example: 
The direction from the division was that within three years. schools 
would be expected to be doing report cards on computer. That 
kind of direction makes it easier for administrators, at times, when 
it cornes to dealing with reluctant staff members. Teachers need to 
know that there is a benefit to what they are doing, and that it isn't 
as dficult as they rnay think (Lynne). 

Leadership within the school was also exemplified by the computer resource 

teachers. In both of the schools researched. the computer resource teachers had made 

goal setting a prionty. They had gone about establishg skills lias. and fornialùed 

expectations. This was not at the direction of the division, but an initiative taken at the 

school level : 
There isn't a technology curriculum out yet. Ellen has outlined her 
expectations for each grade level, and has posters with expmed 
goals up in the lab. Ellen has a lia of skills for the grade three 
level for example, and we check them off as they are accomplished. 
That push came from Ellen, however, not fiom the division. She is 
on a Technology Cornmittee to help with the creation of certain 
goals as well (Brenda). 

... We felt that it was more valuable and practical to sit down and 
develop a curriculum fkmework for School B. based on skill levels. 
interests, and hardware at the school (Nancy). 



While it wouldn't be considered one of the main factors cited, staff at both schooIs 

commmted on the pressures they felt to maintain their reptation for high level use of 

t echnology . Each participant acknowledged that t heir school is considered "cutting edge" 

in terms of how they use technology. They have worked hard to eam that status and 

would like to continue to h d  new and innovative ways to integrate technology into the 

cumculum. One of the cornputer resource teachers stated: 

School B has a reptation for being a trendsetter, and really got the 
bal1 roiling in terms of how they started using technology. It is a 
reputation that the school is working to maintain (Nancy). 

The adrninistrator at School B also said: 

One of our goals is to be "cutting edge" technology. I dont think 
that we are ail "cutting edge" when so many of Our students 
already have the access to what they do with the Technopal 
program.. . .We are still looking to keep our edge ... Teachers do feel 
the pressure to stay on the forefiont (Lynne). 



CHAPTER SIX 

Conclusions 

The portraits of these two schools create a feeling of resonance with many of the 

findings in the fiterature on technology in the schools. Each of these schools has 

addressed many of the issues and concerns cited in the literature. While the schools share 

a reputation for technological excellence, the process that they have gone through has 

been a long one. 

It is perhaps important to preface my conclusions with a few cornrnents about how 

this midy has affected my own personal views on technology use. 1 have been a arong 

supporter of technology integration over the years, and was quite impressed with what 1 

saw happening in the two schools 1 researched. In fact, one of the schools studied was 

tmly exceptional, in my opinion. 

1 sense that much of my research cornes across as "pro technology". This needs to 

be addressed. While 1 acknowledge that 1 am in favour of greater technology integration 

in schools, 1 dont feel that the quality of the research was affecteci by my bias. 

To some degree, 1 had expected to find more opposition (or negativity) on the part 

of teachen and administraton, in tenns of how integration was taking place within the 

schools. In speaking with the principals prior to the research, I had mentioned my interest 

in inteniewing teachers who were currently using technology, and teachers who were not. 

1 did expect there to be more of a balance in terms of who I interviewed. Perhaps with 

different schools or different participants. this would have been evident. Perhaps if more 

participants had been interviewed within each school different wncems would have been 

raised. This should be considered in the implications for friture research. 

There was some resistance found during the course of the research. This had less 

to do with the subject of my research, howwer, and more to do with the nature of 

r-ch in general. 1 found people to be somewhat reluctant to talk openly about their 



positions. This may have occurred because people were hesitant to make disparaging 

comments about their schools or positions, or perhaps because they were not cornfortable 

opening up to a greater degree with me. 1 also sensed that my tirne with my participants 

was limited (due to their time constraints), and with one school in particular, 1 didn't feel 

especially welcome to check back, and ask for more information. While this didn't prevmt 

me nom doing so, 1 was made to feel somewhat uncornfortable. 

A distinction should perhaps be made about how "resistance" among educators is 

viewed. It shouldn't be niggested that because an educator has concems or reservations 

about technology integration that they are less competent or less engaged than an educator 

who has adopted technology integration at an early stage. Educators are oflen evduating 

their own processes and approaches. Indeed, this is a natural and desirable endeavour. 

Until technology use is a clear expectation of teaching personnel (if, in fact, it ever does 

become mandated). there will be obvious dserences in patterns of use. While I dont wish 

to niggea that al1 teachers should be utilizing technology all of the tirne, I do hope that 

dialogue is takuig place, and that teachers are making decisions about technology use 

based on informeci reasoning. 

What conclusions can we rnake, then, about the results of the research? Did my 

findings support the review of the literature. and the hypotheses presented? To a large 

extent, I was able to support many of the hypotheses put fonvard. There were others. 

however, that played a very srnall part in the research findings, if they were mentioned at 

all. 

According to the literature, teachers are lacking in tirne to leam, explore, practice, 

and develop methods to integrate technology into the curriculum. This sentiment was 

supporteci by comments made by al1 participants. It was not the &st thing mentioned, 

however, nor always seen as the main stumbling block for many. The question of access 

difnculties (such as hardware, software, and the physical accessibility of equipment) was 



more of a non-issue to many of the participants. While they would have liked more 

equipment, they felt that there was a equitable sharing of resources within the schools. 

The literature cites as problematic the lack of vision (where technology 

implementation is concemed) or rationale for use. To some extent, this is supporteci by 

the data 1 collecteci. While there was notable vision on the part of Carol, at School B. 1 

wouldnot say that this extends to School A. 1 dont believe that it is vision that got School 

A to where it is today. Several participants talked about goals that they have for the 

future. 1 dont necessarily see goals and vision in the same way. 1 also see many other 

successful schools (in terms of technology integration) who seem to have stumbled upon 

their current practices without much forethought, or "vision". 

1 do concur with the literature's findings on rationale for use, or a lack thereof. 1 

am not convinced that many of the participants were able to articulate if and why they felt 

the integration of technology was important. ï h e  implications of this statement are quite 

considerable. It is possible that school divisions and individual schools have been 

supporting the greater integration of technology use without a clear understanding of & 

(and if) this is important to education. There seems to be an assumption that technology 

use is good for kids. Perhaps it important to closely analyze that thinking. What can and 

canot be achieved through technology? Why don? many schools have plans and objectives 

for technology use? Are teachers being asked to integrate something that they dont 

understand, or dont see as usefûl? How does a school division (or school) go about 

getting educators as a group, to corne to sorne form of consensus? 

During the course of my research, 1 found six main factors that were cited by each 

of the participants as being crucial to how technology is king used in their school. While 

1 outlined four major hypotheses at the outset of my research, 1 chose to do my analysis 

based on the six h o r s  that became apparent throughout the course of rny study. 



My hypotheses are somewhat intertwined with the main factors I analyzed, though 

there were some notable exceptionss. I suggested that in order for a hi& level use of 

technology to be found in a school, the following organizational criteriakonditions needed 

to be present: an observable cornmitment on the part of staff and adrninistratioq physical 

accessibility to the technological equipment, "key" teachers who have taken it upon 

themselves to instigate change. and a vision or goal implementing practices. This 

hypothesis is supponed by my findings in the literature, and was indeed ~ppoxted by my 

researc h . 

My second hypothesis was that the way in which a thnia for increased use of 

technology is implemented is critical in terms of how encouraged changes are perceived by 

stflmembers. I feel that I found a very clear example of this at School A. The staff at 

School A discussed piloting a new program which would increase their use of technology. 

While the pilot program was not geared toward classroom instruction or student-based 

leaming. it did go a long way to promote the personal use of technology by the teaching 

staff, ppaicularly the use of cornputerireci report cards. 

This point gets considerable attention later on in the conciusions for two main 

reasons. Firstly, it represents a direction taken by the staff, in terms of increasing their use 

of technology, if even for "personal" development. Secondly, it is important because of 

how the "mcouraged changes" were perceived by s t a f f  members and administration alike. 

1 believe that this example really gets to the hart of how change is implemented at the 

~chool level. Certainly, the literature has much to say about tacher attitude vis à vis 

implementing change. 

My third hypothesis dealt with a necessary cornmitment to professional 

dwelopment. It was my contention that without a cornmitment to professional 

' For a more detailed look at my hypotheses and research results. please see the 
previous analysis section. 



development and time provided to boost cornfort lwels, teachers would not make and 

maintain the necessaq efforts to implernent technology. Each participant commentai on 

the need for time and professional development. Indeed the literature points to this being 

a major factor, both in teacher time, and the need for training and support of teachers. 

Lastly, my fourth hypothesis dealt with the background and amount of training that 

teachers had. 1 felt that this would impact how much teachers were currently using 

technology in the classroo~ and how willing they would be to implement change. This 

factor didn't seem as important to the participants in the study. None of the teachers 

interviewed had much background in technology use when the interest fint began at the 

school level. In fact, the computer resource teachers inte~ewed al1 started off in the 

classroom, and needed to teach themselves the basics. The literature suggests that training 

is much more of a factor than is the personai backgrounds of educators. 

My main conclusions focus on how the two schools (and the participants) compare 

in regards to: 1) the existence of a computer resource teacher (and other "key" teachers); 

2) teacher attitudes; 3 )  how the integration of technology is approached within the school; 

4) the importance of support fiom administration and the school division; 5) the 

importance of finance ailowances being made; and 6) the vision or leadership perceived 

within the school. 

There are many similarities between the two schools. They each have (or had) a 

key teacher or administrator who pushed for the ùicreased use of technology. In both 

cases, it was an administrator who sought the assistance of a key teacher (or two) to get 

the process undeway. The vision that they held was supporteci by enough staff members 

to see it through the initial stages. 

When the schools began the process, many years ago, there were no computer 

resource teachers in the schools. Faced with new equipment and little or no strrttegies to 

utilize the equipment, the administrators took action. Carol at ScHool B looked for 

teachers that she felt would be most likely to use technology. Her approach involved 



working with one "key teacher" at a time, working her way through the staff members. At 

School 4 the former adrninistrator saw Ellen as a teacher with great potential in the 

computer lab. He approached her to start off part tirne in the lab. 

Once these teachers were in place, things began to happen. Slowly at f b t .  it took 

a long time to see the results of their endeavours. Carol documented al1 that they were 

doing, and spent time readiig journals and magazines to see what other people were 

doing. 

The support from the administration is one of the keys to the success now shared 

by these two schools. At School B. Carol continueci to be the driving force behind the use 

of technology. She encouraged teachers to learn about certain software. and looked for 

ways to present their findings. At a very early stage, she began to go after outside fùnds 

in order to enhance the equipment that they aiready had working . 

Meanwhile, at School A Ellen had picked up the proverbial bal1 and was teaching 

herself how the bea utilize the equipment at her disposal. As a classroom teacher, she had 

a lot to l e m  about running a computer laboratory. She took courses, and found ways to 

initiate projects at the school. She was strongly supported by her administration and a few 

other key teachers on staff. 

So far, the stories are not dissimilar. School B. however, had a great deal of 

support fiom its cornmunity. Parents in the area were very keen to get behind the 

endeavours at the school and were "brought in" with the initiatives taken by the staff At 

the very early stages of internet use, School B partnered with the Manitoba Telecom 

Seivices (MTS)  to get phone lines into the building. Parents could access the intemet 

through their childrens' r h w l  computer lab - something that was unheard of at the t h e .  

A Parent Advisory Group was formed, and inûuential community members were now 

working on behalfof the school, lookhg for ways to increase the use of technology. With 

the creation of the Technopals Program, parents were seeing first hand how cornputers 

could becorne part of their child's school iife. 



Along with the additional funds that were made available in both school setthgs. 

the administraton tried to support the teachers in their first forays into technology use. 

Professional development was provided, and teachers were encouraged to get on board. 

In the initial stages at both schoois, the cornputers were used during "cornputer the" .  

ï h e  attempts to integrate technology Ulto the existing currinila had not yet begun. 

Because many teachers didn't see a personal need to use the cornputers- many were slow 

to begin the process. 

As tirne went on, and the students were using the technology for more of their 

school work, the integration of technology into the evgrday lives of the midents becarne 

more of an issue. Teachers were encouraged to use the technology themselves, and find 

ways to couple the technology with what they were teaching in their classes. Similar to 

the findings in the literature. many teachers saw no point going out of their way to 

integrate technology. They themselves were uncornfortable with the technology, and they 

didn't have the t h e  (or desire, in some cases) to explore what could be done with the 

technology. Other teachers were quite keen to try out the latest equipment and software. 

The administrations at both schools needed at some point to establish goals and 

recommendations to staff members. It was felt that left to their own devices, teachers 

would not al1 fully ernbrace technology use, and integration into the c h c u l a .  Teachers 

were "put on notice" that there would be some expectations that would need to be met. 

It was dinicuh to get a sense of how this approach was perceivecl by the teachers. 

There didn't appear to be a great dissatisfaction on the part of teadiers, or many dissenting 

voices. Again, this could be a reflection of the partidar participants with whorn 1 spoke. 

I got the sense that with many of the teachers, there had not been a lot of reflection into 

the process of technology integration. This may aiiow for the interpretation that there is 

much weight given to the views of the administrators in this section. 

In the case of School 4 the computerized report card pilot program provided an 

opportunity for the teachers to demonstrate th& appreciation for greater technology use. 



Having decided as a a s t o  iake on the pilot program it was difficult to tum back once 

the going got tough. Many teachers experienced difnculty when they actually went to do 

their report cards. 

In some cases, the ski11 level wasn't advanced enough to feel comfortable on the 

computer. This meant that nimwig a program was challenging enough, let alone haMng to 

produce finished report cards. With little time to experiment and practice using the 

computers, some teachers were resentful of what had been asked. They questioned why 

they were having to do this when it hadn't been mandated by the division. 

Teachers took computers home with them and aayed late &er school trying to 

iron out the problems encountered. Several teachers found that without the computer 

resource teacher around, they were unable to fix their own rnistakes. There was a fear in 

the minds of rnany teachers that al1 of the time and energy put into the report cards rnight 

be in vain. 

This r d y  presented a dilemma for the school administration. The teachers had 

agreed to participate in the pilot program and now. &er having worked through the 

diaculties, they were wanting to go back to the traditional reporting methods. The 

administrators felt that this would be backsliding, as many gains had been made. In the 

end, they gave the teachers some freedom in terms of a portion of the report card. and 

informed teachers that the entire repon would be done on the computer in the foliowing 

term. 

Whiie there was not a specific example of having to "enforce" technology use at 

School B, mention was made of how they went about getting teachers to a higher 

computer literacy rate. Carol explaineci that this was accomplished through the 

Technopals program. While the teachers were not given computers during the Technopals 

t h e  over the course of the first year, that oversight was addressed in subsequent years. 

Even the most reluctant teacher was given a computer, and was expected to learn 

how to use it dong with the class. Both the teachen and the students were shown how to 



set up the cornputers at home, and were aiso given "house calls" if the need arose. Carol 

believes that this made a huge ciifference. Because every class (grades 3-6) was exposed 

to the Technopals program over the period of a few years, the teachers couldn't avoid 

having to become more literate. The students were so keen to participate in the program, 

and the community was so involved in the process, the teachers themselves couldn't help 

but get on board. This. however, didn't address the concems of the teachers nom Nursery 

to grade two. Carol believes, looking back, that more could have been done to bring them 

on board as well. 

While some of the participants fiom School B mentioned concerns raised in 

regards to how money was allocated over the years, there was tittle mention of teachers 

resenting the process itself This differs fiom concerns raised at School A where the 

participants noted fiutration and division among staff members. 

The integration of technology into the cumcula at both schools has been done in 

very similar ways. The computer resource teacher in both schools is primarily responsible 

for the integrating of technology into the subject areas. While the teachers are becorning 

more involved, at times requesting particular assistance, the bulk of the integration is lefl 

to the cornputer resource teacher. This seems to be acceptable to the computer resource 

teachers, as they outlined what they felt their role in the school to be. 

An attempt has been made at School A to change the way specialists in the school 

are viewed, however, which was not dismssed as much at School B. The goal at School 

A is that everything be integrated into the curridum, not just technology use. The results 

of this endeavour are evident to a large extent throughout the school. With the artwork in 

partinilar, an obvious attempt has been made to couple ail  artistic work to the themes 

king studied in the classrooms. There are sarnples of this throughout the school. 

Interestingiy, very Little mention was made in eiîher school about two of the factors 

1 thought may be important: the physicai accessibility to the technological equipment, and 

the backgrounds of the teachers (playing a role in their aiment technology use). The 



participants felt as though there was a good sharing of the resources and access to the 

labs. While each class had scheduled t h e  in the computer labs with the computer 

resource tacher, there were also fiee periods that could be booked. When the computer 

resource teachers were working on a specific project with a classroom, more time was 

provided in the lab. Everyone seemed to be in agreement as to how the process was 

working . 

In terms of the backgrounds of the teachers, there was M e  talk of this being an 

important factor. Several teachers suggested that the younger teachers on staff had more 

experience using technology, but this didn't seem to be viewed as a factor in where the 

school is now. Nor did it seem to be important when discussing how d n g  the teachers 

were to embrace change within the school. 

1 see both Ellen and Carol as being cntical to the gowth process at each schools. 

They each had a visio~ and the leadership necessary to bring to fiuition their goals for 

technology implementation. Ellen still appears to be one of the driving forces behind 

where her xhool is today. Teachers and administrators acknowledge that without her. 

they would not be where they are. Everyone voiced a concem that the school wouldn't be 

able to hold on to her forever. As for Carol, she is no longer at School B. While there is 

a new adminimator who is keen to continue promoting aiI that has been done. it d l  be 

interesting to see if the vision is still there to keep pushing the envelope. 

1 had asked both the computer resource teachers, and the administrators at both 

schools for any documentation that they could find regarding their use of technology 

within the school. 1 had hoped to examine meeting minutes (staff meetings, parent 

advisory group meetings, a school technology cormnittee meeting perhaps), newsletter 

items sent home to families, an overview of professional development done in the school 

over the past few years, requests for additional funding for technology, etc. 

Unfo~unately, this documentation did not exist, or was not made availaùle to me. 



Both schools are exemplary in the way in which they are using technology. The 

ski11 lwel of the students, and the creativity at work in both schools is tremendous. 

Participants at both schools talked about the pressures they felt to stay in the forefront of 

technology use within the division. The stakes have been raised, to a greater extent. as 

other schods are catching up to their lead, and as more and more students are gaining 

access to technology in their homes. Both schools are using digital cameras, and are 

wanting to become more involved in video-conferencing and multi-media presentations. 

The future is out there. 

The results of the research present many implications for practice in schools. 

While the findings are based on two individual settings, 1 believe that much can be gleaned 

from the experience of other schools. One assumption that needs to be made, in order to 

M y  appreciate the findings of the research, is that one of the school goals is to better 

integrate technology into the weryday iXe of the classroom. If the school is not 

committed to doing this, the applicability of the findings may not be sigiuficant. 

One of the most important factors to corne out of the research, 1 feel, is the need 

for vision. and leadership within the school. There must be people within the school who 

are willing to do whatever possible to allow for greater integration of technology. This 

involves comrnitting additional funds and resources to rnahg this happen. A cornputer 

resouce teacher is the first necessity. The more time ailocated to this individual. the 

betîer. Also, if possible, this key individual on stafheeds to be a good collaborator, needs 

to be encouraging and non-threatening, and needs to be creative in their approach to 

nimcuium inteption. 

It is also criticai that the staff, as a whole, be made aware of the "vision" in this 

area. As one administrator commenteci, the staff needs to be informeci (or "put on notice") 

that this is a goal of the school, and that there will be more expected of them in the fiiture. 



Giving teachers time, and allowing for initial anxiety is important. The process is a long 

one, and resuhs cannot be expected ovemight. 

School administrators may need to take a closer look at how resources are being 

used within the school. By resources, I am r e f d g  not only to financial allowances, but 

also the placement of stafF mernbers. These decisions are never easy, as schools are 

already having to make due with less in the way of resources. The adrninistrator at School 

A commented on how d icu l t  it had been last year when they lost two staff members. 

Some teachers were angry that both the art teacher and the computer resource teacher 

kept their positions. Again, it is important to have the goals of the school in mind, and a 

systematic plan for the fiiture in place. 

There is excellent research available by Cradler (1997) who outlines program 

elements that promote effective technology use. Some of these elements were not present 

in either school setting studied. While the implications suggested by Cradler were not 

generated by my own research, they are worthy of consideration. The program elements 

include planning as a pre-requisite for receiving technology-based resources. guidelines for 

local planning that promote finding allocations for staf development, and incentives for 

the development and validation of technology-based resources. to name a few. 

The need for professional development in the area of technology integration is 

essential. While the full integration of subject matter in different curriculum areas is 

airrently underway in most schools (using themes to teach more than one subjea at a 

the),  there may be some teachers who are still using a more traditional approach to 

teaching. This too, may need to be addressed. It is ditncult to expect teachers to 

integrate technology fùlly into their curricula when they aren't even doing that with 

traditional subjm areas. 

The focus of professional development should be to demonstrate to teachers how 

helpful technology use wu1d be to their daily lives in the classroom. If teachers could be 

shown how to mate  assignments on the computer, they may be able to appreciate al1 that 



can be done. There are many programs that would be of great use to teachers. For 

teachers needing to give students percentages, learning how to use a spreadsheet could be 

of great benefit. Calculating marks, and documenting student progress is extremely easy 

once files have been set up. My research suggests that there are very few classroom 

teachers who are currently using the technology available for enhancing their current 

teaching strategies. What. if anything, is being done to address this concern? 

Again, it wouid be important to determine where educaton are in tems of 

technology use. Expecting teachers to mate assignments or calculate marks using a 

spreadsheet may be a tad unredistic, if the teacher does not know how to save a file, or 

use the keyboard. Teachm must be given the tirne to 1- or given expectations for 

what they need to be doing. It is too easy at times for teachers to close their doors, and 

decide against implernenting a new approach. 

School A's approach to cumculum integration is quite unique. The administration 

at the school is interested in more than just ensuring that technology is integrated into the 

curriculum. It is their vision that d l  subject matters be better integrated into daily 

classroom life. The specific exarnple given involved the art classes. Instead of "teaching 

art" to the individual classes, art was thetabled in accordance to the projects that were 

undenvay within the school. The art specialist worked directly with teachers in order to 

m e  the integration of certain themes and subject areas. This is not a standard practice. 

1 was able to see the fira hand benefits of such an approach, and would encourage other 

schools to look at the possibilities of aich a practice. 

1 believe that schools need to do a better job in the area of refîection and self 

d y s i s .  1 question how much t h e  institutions spend conternplating current practices and 

methodology. This problern relates to all areas of the institution, not merely where 

techndogy integration is concerned. ui order to determine where it is that one wants to 

go, it is important to take a systematic look at where one has corne from, and how the 



change has been achieved. Schools need to be more self-monitoring in dl areas of 

educational reform. 

FliTU- 

The focus of this study was to look at the conditions that were present in schools 

cited as being leaders in the use of technology. As such, the results are based on what was 

found in two schools within one school division in the city of Winnipeg. 

There are many issues that were raised during the research of these two schools. 

The premise of much of the research was that the use of technology within a xhool, and 

the integration of technology into the existing cumcula is a worthwhile endeavour. It was 

never my intention to look at the factors surroundig this assertion, or question the 

validity of the statement. While this may be considered a limitation of the research, it rnay 

prove to be of interest to future researchers. While 1 was more interested in looking at the 

"how" of technology integration, the "why" research would be equally insightful. 

This study does indicate that there is a need to suppon both teachers and 

administrators in an ongoing way if a change in practice is to occur. Similar studies could 

be done to provide other case midies wherein the focus deals with technology integration. 

It may be of interest to compare diaerent types of schools, or diEerent school divisions to 

look at how their approaches relate to the findings of this study. 

Another fascinating research study that was done recently in the province, is that 

of Bnxe Backhouse. His Mastefs thesis entitied: "htegrating Computer Technology with 

Teaching and Learning in a Small Rural School" takes a close look at the process of 

designing a new school that establishes integrated applications of technology as a focus. 

He focuses on themes such as: creating staff appreciation of technology, writing grants, 

professional development, developing wmmunity and corporate support, and cornputer 

use in the classroom: software applications and technology continuum. 1 would highly 

recommend reading his thesis, as the process of developing a school that uses technology 

in significant ways is of great interest and serves as a practical model. 



1 believe that it would be worthwhile to do a more in-depth midy of either one or 

two schools while looking at the same issues d d t  with in this study. This research was 

limiteci by several factors which could be explored in greater detail. For example. 1 did not 

interview anyone who was against the M e r  integration of technology within the school. 

This was surprising, based on the resistance to change cited in the literature. While there 

were staffmembers who were more reluctant than others. 1 didn't rneet anyone who was 

totaiiy against the push for greater technology use. These educators exist, and it would 

have been interesting to compare philosophies and outiooks among a greater number of 

t eachers . 

It would have afso been interesting to look more closely at how midents factored 

into the implementation process within the school. What role, if any. did they play in 

promoting greater technology use? It might be worthwhile to look at the pressures and 

initiatives from students and their parents. 1 did not i n t e ~ e w  any students in my research. 

Also, with the exception of one administrator, none of the participants talked about how 

midents irnpacted what they were tryi~g to achieve w i t h  the school. 

WhiIe one of the schools researched had been iduenced by some parent 

involvement, there was not a lot of detail provided to me. It would be interesting to fmd 

out what parents felt about the changes made (in terms of technology use) a the school, 

and the directions in which they would Wte to see their schools heading in the future. 

This area could be explored in fiiture research. 

speakmg with teachers and administrators in other school divisions, it strikes me 

that there is a greater need for comparative research to be done that looks at differences in 

appmaches between divisions. In one school division in the city, the superintendent is 

adamant that the teadm needs to be the driving force behind technology integration 

within the school. As a result, no cornputer resource teachers have been hireà within the 

division. Technology is considerd to be a priority in this division, and aeps have b e n  

taken to ensure that teachers each have a cornputer and printer on their desks. Al1 division 



correspondence is sent via email, and teachers are expected to have a minimum level of 

competency . 

That being said, many schools in the aforementioned division are stiU without 

computer labs (or a great number of cornputers in the classroom), and teachers are 

expected to do al1 of the implementing themselves. How does this divisional approach 

compare to what is ocnimng in Winnipeg School Division #1? Are there mengths in 

approaches from each division that could be introduced to improve policy and delivery? 1 

wodd encourage any M e r  research in this area. 

I came upon a few surprises during the course of this research. One of the 

surprises was how niccessful School A had been in motivating the students in the area of 

technology. School A is an imer city school with an often tumultuous student body. In 

the computer lab, 1 saw very few signs of disinterest or lack of motivation. In fact, each 

classroorn entered the lab enthusiastically, keen to get aarted on their activities. 1 believe 

that technology is an extremely usefiil tool where student motivation is concerned. 

Reliminary evidence shows that technology has enorrnous benefits for ai! kids, but 

especiaiiy kids who are behind academicdy, for the students who are under-challengeci 

and under-motivated, and for the students who have special needs, speciai leaming needs 

and whose learning opporninities need to be more broadly-based (Roberts, cited in 

Clopton, 1 997). There is not a lot of research into this area at present. The results of this 

type of study would be of great benefit to our school syaems. 

There has been a movement in the past few years to look outside the school 

cornrnunity for financial assistance. Some people have argued that comrnunities and 

businesses need to be involved in order for schools to realiy benefit. This is an area worth 

pursuing. While the concem may be that businesses will be looking for ways to infiltrate 

the rhool  system, it would be interesting to look into how businesses are getting 

hvolved, and what measures need to be put into place to ensure f~ and equitable 

partnerships. 



It rnay alço be beneficial to look into doing a longitudinal study of a school just 

beginning the process of technology irnplementation. In undertaking such an endeavour, it 

would be interesting to look at the questions of "why" as weil as " how" this is going to be 

done. In taking a closer look at the literature, and what is currently being done in many 

school divisions in the province, it would be fascinating to see where a xhool chose to 

start the process, and what models they themselves used. 

In summaxizing current research and evaiuation findings on technology in 

education, John Cradler states that most studies are evaluations of various existing 

technology applications in education. He suggests that little funding has been expended 

for in-depth research and development for education (especially at the K-12 level). There 

appears to be more of an emphasis on qualitative research and evaluation compared to 

research on development and validation. Cradler states that: 

Development has occumd by industry but has not been comected 
to research. Before technology can have a long terni impact on 
education it is necessary to have a arong R & D agenda that 
promotes development combined with the needed research to 
inform the education community and the education stakeholders 
about effective practices and products. 

In order for research to help detennine how new 
technological practices and produas promote the need for refom 
in education, a research and development agenda should address 
the following: 

user fnendly and educationdy relevant idormation databases 
for the National Idormation Inf?astructure. 
Applications of technology to promote desired state and 
national education reforms. 
The use of telecommunications and distance leaming for teacher 
staff development . 
Identification and dissemination of mode1 technology programs, 
p d c e s  and projects. 
Identification of occupational skiiis standards related to 
technology applications. 
Using technology to disseminate information resources t hat 
provide systemic reform. 



Developrnent of eff-ive educationd software. multimedia, and 
video for school and home use. 
Study of the positive and negative consequences of tecbnology 
on education and society. 

(Cradler, 1 997). 

1 believe that further research needs to address these priorities if we as educators 

are to be howledgeable about the effecùve uses of technology for Our teaching and 

learning. Are we equipped to prepare midents for the 21 st century? We need to prepare 

a detailed research agenda, and ensure sustained financial support in order to further this 
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APPENDICES 



Andrea Powell 
70 Ethelben Street 

Winnipeg, Manitoba 
R3G IV3 

(204) 774-43 52 

Current Date 

Participant 
Address 

In working toward the completion of my Master's degree in Educational 
Administration at the University of Manitoba, 1 am conducting a thesis study in the area of . . . . 
technology use in schools. The title of my Master's thesis is: C m  

wi- Aigbavecl Use of  IoTorm.tioa T - i n .  
M. The purpose of my research is to look at the factors (or organizational 
conditions) which affect how schools are using technology. In comparing two schools 
which are considered "high level users" of technology, it is my hope to develop a profile, 
or blueprint, for other schools which are looking at ways to better hplement technology. 

In a ment meeting with Doug Edmond, the Director of Research and Technology 
for the Wuuiipeg School Division #1. your xhool was identified as a possible xhool to 
research. Mr. Edmond was provided with a lia of cnteria that 1 have identified regarding 
the type of school 1 intend to research. He felt that your xhool met my basic criteri4 
namely t hat : 

the principal at the school has been there for several years and has 
taken an initiative to ensure the implementation of technology in the 
classrooms within the school 
there are a signifiant nurnber of staff members who are actively 
involved in resource based leamhg and the regular use of technology 
there is a school-wide approach to technology implementation (i.e. 
more than individual teachers using technology in their classrooms) 
the use of technology within the school involves both teaching and 
leaming with technology, as well as a focus on technology integration 
within the existing curriculum areas. 

While I appreciate that the beginning of a school year is a bus, time for 
administrators and teachers, 1 would like to select my two schools as soon as possible. It 
is my hope to begin my research in October or November. 

1 plan to spend approxirnately one week in each school. My data collection would 
include interviews, observations (of classrooms andior computer labs - there wül be no 
forma1 observations of students or recordeci student-related data), and sorne document 



analysis (school rwurds such as meeting minutes, technology related professional 
development, etc.). 1 would like to interview an administrator, a cornputer resource 
teacher, and 2 or 3 classroom teachers. ImeMews (regardhg how technology bas bem 
implemented within the school) would take place at the school and would likely take 
approbtely one hour each. Participants would have access to the records of their own 
interviews in order to cl- or change coments that were made. This may require more 
of the participants' time (if changes are to be made), and another b k f  session with me. 

Mer 1 have contacted al1 of the schools recomrnended by Mr. Edmond and have 
identifiecl their dmgness to participate in my study, 1 will randomly select two fiorn 
those which are stili in the "research poolw. 1 would hope that your school would be 
prepared to offer itself as one of my potentiai research sites. 

1 would be more than happy to meet with you (or your staff) to provide more 
information about my research proposal. 1 would also ask that you discuss my proposal 
with your staff before rendering a decision. Should your school ultimately be one of the 
two 1 use, it is my intention to meet with the individuals of the selected schools in order to 
obtain their informed consent. 

I can be reached at my home number above, or at my school (Cecil Rhodes - 783- 
90 12). 1 will contact you in the next week or so to see if you have any questions. If you 
would like to speak with my thesis advisor, or have fùrther queries, please feel free to 
contact Dr. Benjamin Levin, Dean of the Faculty of Continuhg Education, at 474-9921. 1 
look forward to hearing fiom you, as 1 am quite ken to begin my research in this fdl. 

Sincerel y, 

Andrea Powell 

c. Mr. Jack Smyth, Chief Superintendent, W i p e g  School Division # I  
Mr. Doug Edmond Director of Research and Technology, Winnipeg School 

Division # I 



Andrea Powell 
70 Ethelbert Street 

Winnipeg, Manitoba 
R3G IV3 

(204) 774-43 52 

Current Date 

Participant 
Address 

Dear * 

Thank you for agreeing to participate in my research study on the use of 
technology in your school. As you know, 1 am working toward the completion of rny 
Master's degree in Educational Administration in the Faculty of Education, at the 
University of Manitoba. 1 plan to be in your school for approximately one week. 1 will be 
interviewhg several people (administrators and teachers), observing classroom and 
laboratory activities to get an idea of the sons of projects and programs underway (but not 
obseMng or inte~ewing students). and looking at some documents relating to the use of 
technology. 

My desire is to look at how well schools are doing in ternis of embracing change 
and impiemen~g new technologies. More spdcally,  1 want to look at the factors (or 
organizational conditions) within the school that are associated with the high level of use 
of idonnation technology . 

1 will be studying two schools within the Winnipeg School Division #1 that are 
considered "high-level usen" of technology. In examining these two schools, 1 am hoping 
to h d  cornmonalities or Gmilarities in approaches that could serve as an example or a 
blueprint for other schools which are wanting to better implement or somehow rnodify 
their current use of technology. 

1 wodd U e  to interview you about your views and opinions regardmg the use of 
technology at your school. The interview wodd be approximately one hour in duration. 
Foiiowing that interview, you will receive a transcription of the session in order to change 
or clarify anything you rnight have said. While 1 will be asking for your permission to tape 
our intaview(s), 1 can assure you that the tapes d be destroyed following my study. 

Your participation in this research is completely volmtary. You may refbse to 
participate in the study or withdraw f?om the study at any t h e  if you so desire. Also, data 
ooliected shall be reported in an anonymous fom, unless permission to disclose the &ta in 
a non-anonymous form has been granted by you. Following the completion of the study. 
you will have the opportuniîy to obtain a copy of my research hdings. 



If these conditions meet with your approval, 1 wodd ask that you sign the consent 
fonn on the foilowing page. By signuig, you indicate that you are aware of your rights 
and understand the type of research that 1 am doing. If you want any further clarification 
or explmtion fkom me, please fiel fiee to contact me at home (7744352) or at school 
(Cecil Rhodes 783-9012). If you would iike to speak with my thesis advisor, or have 
Wher queries, please fed fiee to contact Dr. Benjamin Levin, Dean of the Faculty of 
Continuing Education, at 474-992 1. 1 very much appreciate your participation., and look 
forward to meeting wit5 you. 

Sincerely, 

Andrea Powell 

c. Mr. Jack Srnyth, Chief Superintendent, Winnipeg School Division # 1 
Mr. Doug Edmond, Director of Research and Technology, Winnipeg School 

Division # 1 

1 have read the letter requesting my participation in the midy: 

CI.ssrooms and agree to participate in this research project. 
1 have been informed about the nature of the study and realize that my 

participation is completely voluntary. 1 rnay refuse to participate, or withdraw at any tirne. 
I have been Uiformed of aiI conditions associated with this research projea. 1 understand 
that my pnvacy d not be invadeci, and that idonnation disclosed will remain 
confidentid. Data shall be reponed in an anonyrnous fom, except where express 
permission to disclose the data in a non-anonymous form has been granted by me during 
or following the intewiew, or upon further examination of the session tmnscripts. 

There will be a tape recorder used during al1 interviews. I am aware that 1 will see 
d records of the interviews based on these tapes, and that al1 tapes will be destroyed 
following the completion of the study. 

Date Name (PIease print ) 

Work Phone Nwnber Signature of Consent 

s 

Please retum this completed consent form to me at the above address. 



APPENDIX C 
INTERVIEW PROTOCOL 

ImeMews with school administrators, classroom teachers and computer resource teachers 
will be based on some of the following questions (some questions are geared more for 
administrators, classroom teachers, or computs resource teachers): 

Your school is considered a "high-level" user of technology. Do you agree with 
this? Please elaborate. 
What is your perception of the school climate? 
How has your school show initiative in regards to tecbnology use? 
How has technology become a priority within the school? What specifically has 
allowed it to happen? 
Has there been a driving force behind the school's initiative in the area of 
technology? If so, what has that b m ?  
What (if anything) is being done on your part to foster and encourage firther 
development and implementation of technology within the school? 
Is fùndingthas funding for technology in the school been an issue? What (if 
anything) was done to secure your quipment? Have you done anything out of 
the ordhary to obtain additional equipment? 
What are the characteristics of the teachers who show the most interest and/or 
confort level with technology? Does their background difEer fiom that of other 
staff  rnembers? 
What percentage of the sta f f  do you see using technology on a regular basis? 
How is it being used? 
1s there resistance on the part of teachers to integrate technology into their daily 
lives? If so, how is this addressed? 
What sort of technology inseMchg or professionid development have the staff 
received? Has this been adequate? How has inservicing or PD corne about? 
Discuss your own persond use of technology. Has this changed over the years? 
Why or why not? 
What are the main uses of the computer labs by teachen (creating assignments, 
mark calculation, record keeping, correspondence, etc.)? 
How important do you feel the integration of technology is within a school? 
Explain 
What technological project s are currently undenvay in your school? 
Why does this schwl have a computer resource teacher? How long has the 
teacher hem at the school? What prompted hiring a computer specialia? 
Do you f e l  the technologid equipmmt in the school accessible to evexyone? 
Please explain, cornmenthg on whether this has dways been the case. 
How does the physical set-up of the school support or inhibit technology use? 
(For example, is the equipment in the classrooms, one lab, etc.) 
Other than wmputers, what other forms of technology are k i n g  implemmted? 
What, in your opinion, could enhance your m e n t  use of technology? 



21. What, if anything could the school division be doing to allow for more 
integration of technology within the school and classroom? 

22. Comment on the o v e d  process of technology integration within your school. 
Has the transition been a dficult one? Was it a real challenge. or did it seem to 
ocair naturally? 

23. What advice would you have for a school that is just now focusing on making 
the use of technology within the school a priority? 
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