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CHAPTER IV

CONCLUSIONS, IMPLICATIONS, AND RECOMMENDATIONS FOR

FURTHER STUDY

Survey results from the participating schools indicated that generally the

diocesan systems are providing guidance in the area of technology plans and written

technology curriculum guidelines or assessments of student use of technology.  The

participating three dioceses have provided system-wide plans and guidelines, have

assisted with individual school plans, or have used the state provided guidelines.  As

noted in Chapter III, several schools in the three systems were unaware of the

technology plans or guidelines.  This is an area of communication that needs to be

addressed by the three diocesan systems in order to assure that schools are following an

approved logical and sequential technology plan with appropriate student assessments.

However, review of various diocesan and school plans and a study of the emphasis

within these plans is an area that merits further study.

The three diocesan systems are generally teaching basic computer training in use

of hardware, use of software, and word processing.  However, the number of schools

providing training in other specific applications such as spreadsheets, graphics design,

Internet use, e-mail, and student production (research reports, multimedia, etc.) was

progressively less for each application listed.

The lower percentage of schools teaching Internet use and e-mail was primarily

due to the lack of Internet access to the number of computers required for full classroom

instruction.  As noted in Chapter III, the types of computers generally located in the

classrooms were of a lower grade (Apple II, 386, 486) than those located in the labs

(486, Pentium, and Pentium II).  As a result, networking and Internet connectivity were

rare in the classrooms.

   Survey results were quite different for lab computers, however.  Apparently,

most of the recent funding efforts in the three dioceses have been focused on

development of better lab equipment as evidenced by the dominance of 486s and

Pentiums.  As expected, networking to servers and Internet connectivity were more
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common in the labs than in the classrooms where the hardware can support the

applications.

However, data regarding classroom and lab computers revealed an area of

concern relative to most of the Catholic schools surveyed (as well as those not surveyed)

– obsolescence of hardware due to the year 2000 (Y2K). During the review of the data

in Chapter III a high percentage of outdated hardware was located in the responding

schools.  This outdated equipment has been retained in many schools for over ten years

or was donated by individuals, businesses, and government when individuals,

companies and the government upgraded their hardware.  A serious concern for all these

schools should be the effect of the year 2000 (Y2K) on this outdated PC equipment and

software.  Only the newer Pentium equipment with the four-digit year provision

will operate beginning January 1, 2000.  All other outdated PC equipment with

internal mechanisms based on a two-digit year will cease to operate.  Schools with labs,

networks, and classroom computers containing this outdated equipment will face

immediate replacement expenses.  These schools are advised to begin immediate

attention to this inevitable need by having their hardware professionally assessed for the

Y2K crash, reassessing planned upgrading versus purchasing new equipment, and

appropriately budgeting for these replacement requirements.  Since a significant

percentage of the equipment identified in this survey will be affected by Y2K, study of

the effects of Y2K on these Catholic elementary schools is an area that merits further

research.

Forty-seven percent (47%) of the respondents indicated that 75-100% of the

students had access to home computers.  This compares with

thirty-four percent (34%) of the respondents reporting that 75-100% of their teachers

had access to home computers.  Speculation can be made as to the reasons for this

disparity; income level of Catholic elementary school teachers versus ability to purchase

home computers, less interest in technology by teachers than by parents in the business

community represented by school families, less perceived need at home by teachers than

by school families, or teacher use of school computer in lieu of home computer.

Discussion about the basis of this disparity requires further study.  However, the fact

that teachers generally had less access to computers at home than students gives a
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reason for teacher reluctance or inability to infuse computer use into daily lessons or for

record keeping and lesson plans.  If teachers are unfamiliar and uncomfortable with

technology, they will not be seen using it as an effective teaching tool.

The use of automated library catalogs was more common in the Arlington

Diocese than in the other responding dioceses.  Arlington reported that forty-six percent

(46%) of their school libraries were automated compared to thirty percent (30%) in

Charlotte and six percent (6%) in Richmond.  The reason behind this disparity is

unknown and would be an area to explore for further study of school technology

integration.

Students generally had some computer access during the day.  However, the

classroom computers were usually a lesser grade than those located in the labs and were

also few in numbers (the typical classroom has only one computer). Therefore, the type

of technology integration within the curriculum will be dependent upon lessons that can

incorporate using the one computer (usually of Apple II, 386, or 486 capacity) or will be

dependent upon the availability of the better lab computers for specific scheduled

lessons.  A few schools indicated the use of the LCD panel or LC projector for one

computer classroom teaching in cases where the capacity of the computer was sufficient

(486 and Pentium) for running more advanced software applications.  However, a far

more common and almost useless application, was the one stand-alone computer in the

back of the classroom used as a “technology center” for students to access according to

their scheduled times. Although the respondents indicated that in eighty-nine percent

(89%) of their schools, students had daily access to computers, the quality and success

of technology integration within these schools is an area that merits further study.

An area not addressed previously is the use of printers in the schools.  Since all

respondents indicated that there were sufficient printers to be utilized and shared within

their schools, this surveyed area reflected adequate use of printer technology.  Although

the quality of the printers varied according to the level of computer hardware, schools

that reported a large number of Apple II computers appeared to have equal access to

printers as did schools with high-end technology.

Although the percentages for principal’s use of computer at school (76%) and at

home (92%) are high, it is doubtful that significant improvements will occur in teacher
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technology staff development programs, teacher uses of technology, and technology

budget allocations until both percentages are closer to one hundred percent (100%).  The

principal is the figure of leadership in curriculum development and staff development.

Until the principal recognizes the importance of technology as an instructional tool and

as an integral part of the student’s academic and social development, there will be little

motivation for teachers to improve their abilities to use and integrate technology in their

personal and professional lives.

As noted in Chapter III, diocesan support of technology is an important

component in improvements to technology integration and infusion.  Richmond

principals reported that the technology advocacy position taken by the diocese in

providing technology staff development training to all teachers in 1997-98 and

mandating that a modest one percent (1%) of all school budgets be allocated to

technology needs, has been instrumental in motivating teachers and principals toward a

greater emphasis on technology as an educational and professional tool.  The Arlington

Diocese Office of Catholic Schools reported that in June 1997 they provided a week-

long summer workshop for 263 teachers (34% of 766 total elementary/middle school

teachers in the diocese).  This is the third year this form of teacher technology training

has been offered.  Although these limited training sessions did not reach all teachers

within the diocese, the Arlington Diocese has demonstrated its advocacy of technology

by providing this support to the local schools. Both of these diocesan initiatives are

modest, however, many dioceses do not mandate or provide any support to their

schools.

Current management philosophies advise and recognize lateral and “the inverted

pyramid” channels of authority and influence, however, as with any major change, it is

critical that the top authorities be advocates of the change, or the reins of progress will

be held in place.  It is the top authorities - diocese, pastor, and principal - who have the

power to influence change.  They establish the policies, plans, curricula, and budgets.

The lack of participation or lack of interest by principals and Catholic Schools Office

leadership in the four non-participating school systems causes this researcher concern

over the level of emphasis and priority placed on technology in these systems.  Their
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data would have provided a more complete study of neighboring Catholic school

systems in the middle Atlantic states, which would have been beneficial to all.

For those schools that have established budgets for technology, greater attention

needs to be placed on infrastructure costs, replacements, additions, and upgrades.  The

general rule for technology obsolescence cited in the technology industry has been –

upgrade every four years. As technological advances increase at an ever-greater rate, this

obsolescence rule is subject to an even shorter term.  For those schools currently without

budgets for technology needs, some budgetary allocation must be considered for this

costly area.   Although parental support for technology is critical, dependence on parent

organization fundraising for all technology requirements is unwise since fundraising

income varies from year to year.  Fundraising should be used as a supplement to the

technology budget, not as a substitute for a technology budget.

As Chapter III revealed, the responding schools have not identified any large

grants, consortia networks, or significant business partnerships to support technology

acquisitions.  These areas accounted for minimal support (in the 0-25% range) when

checked by the respondents.  After some discussion with several principals, the

researcher found that most of the minimal grant funds are received through the

government title programs identified in Chapter I.  Further study is required in order to

identify reasons why consortia networking and business partnerships have not produced

more opportunities for the responding schools. The dioceses, pastors, and principals

must invest the time to identify businesses and corporations sympathetic to Catholic

education.  Although The Catholic Funding Guide is available for identifying funding

and grants within the Catholic community, it is not specific to the area of Catholic

education.

Several principals indicated that wiring, school networks, and Internet

connectivity progress have been put on hold pending notification regarding their E-Rate

grant applications made in spring 1998.   Additional study will be useful after the E-

Rate applications receive action in order to note any shift in emphasis within technology

funding to the grant category.

Demographics did not factor significantly into the success of schools to obtain

technology and to integrate technology.  Some of the oldest and least affluent schools
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were notable in their survey reports.  The Arlington Diocese with the greatest average

family incomes and newer schools did not lead in overall level of lab or classroom

hardware, lab networking and Internet connectivity, staff development, or technology

budgets.  Further study is required to identify the reasons behind this finding.  However,

one  speculation is that limited cash flow in affluent northern Virginia families caused

by large mortgages may be one factor influencing this finding, as well as a more a

conservative approach in the Arlington Diocese leadership.

Several articles have been published that support the findings of Chapter III and

the conclusions in this final chapter.  In Catholic Education: A Journal of Inquiry and

Practice, I(1), (1997) Sr. Angela Ann Zukowski states in her article, “New Learning

Paradigms for Catholic Education,” that “if the current situation of most of our Catholic

schools is any prediction of the future, a significant number of our schools will be in

deep trouble” by the year 2015. (p. 52)  She expresses concern about inadequate growth

in modernizing Catholic school environments to meet the 21st century paradigm and

identifies administration as a major weakness in this Catholic school technology growth

– “if the administration inspires imagination, courage, and commitment, Catholic

educators can transcend their doubts and fears to achieve extraordinary levels of

personal and professional fulfillment with the new infomedia technologies within their

learning environment” (1997, p.52).  Sr. Zukowski concludes that it is hesitancy toward

technology through resistance to change or fear that currently prohibits Catholic schools

from accepting the “new paradigm shift in Catholic education” (p.52).

This view is challenged in Catholic Education: A Journal of Inquiry and

Practice, I(4) by Sr. Mary Catherine Antczak in her article, “New Paradigms and

Unchanging Purposes of Catholic Schools: A Response to Sr. Angela Ann Zukowski”

(1998).  Sr. Antczak states that it is not “resistance, doubt, and fear of technology, but

instead, inadequate funding is the major reason many schools do not have more

advanced technology or more extensive and effective technology education for teachers”

(1998, p. 459).  She agrees with Sr. Zukowski that “there is no question that the

presence of technology and the pace and extent of change are slower in some places

than others; however funding, and not teacher resistance, is the most significant obstacle

to the desired change”
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(1998, p, 459).

Both of these views and the findings of this study are supported in another

article, “A Sabbatical View of Educational Technology” by Margaret E. Curran in

Catholic Education: A Journal of Inquiry and Practice, I(4).  Dr. Curran took a three-

month sabbatical from her principalship in the Diocese of Orlando to visit twenty-four

schools in ten states for the purpose of identifying how to successfully integrate

technology into her school program. She states that “limited funding and other priorities

had resulted in our school’s being considerably behind in the area of technology” (1998,

p. 445).

During her sabbatical throughout the United States, Dr. Curran found many of

the same technology concerns and issues that surfaced in this study:  “Few schools were

engaging in technology education – teaching about technology; how it works; how it can

be manipulated; and how it influences our lives.  Almost all [schools] were using

Apples or Macs as their computer of choice…a few of the schools with the most limited

economic resources were still using their Apple IIe’s effectively not only for drill and

practice of basic skills and word processing, but also for enhancement of science and

social studies curricula” (1998, p. 446). Dr. Curran noted that a number of schools were

using the Internet and were utilizing internal networking systems, however she observed

that “most of the Catholic schools visited still had their computers centrally located in

labs.  A few had moved older machines into classrooms and placed banks of more

powerful, faster computers in the media center” (1998, p.447).   The schools with

network wiring had taken advantage of grants, business partnerships, and parents for

funding and labor.

As a result of her sabbatical, Dr. Curran identified four “key elements of

successful programs” that have also been identified within this study.  These key

elements were as follows:  (1) “The single most important factor was inspired

leadership. Often this leader was the principal.  In some of the schools that were

successful, the principal had limited knowledge of technology but had made it a priority

for the school” (1998, p.448).  (2) “Having a written technology plan was also of major

importance.  Technology plans which stressed educational outcomes and pedagogical

objectives, rather than the mere purchase of equipment, appeared to be most successful”
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(1998. p.449).  (3) “Another common denominator of successful programs was

appropriate teacher training.  Teachers must not be allowed to feel that they have been

left helplessly behind in the use of technology” (S. Brooks 1997 as cited in Curran 1998,

p.447).  As part of this commitment, Dr. Curran recognizes the technology budget

allocation to staff development as a critical component to the success of a technology

program.  She references DeZarn (1997), who suggests that “30% or more of a

technology budget should be allocated to staff development” (1998, p.449).  (4) Dr.

Curran’s last key element observed in her sabbatical, was that “the very best programs I

saw had invested a substantial amount of economic resources in technology.  In some

cases the money had come from the parish community.  On the other hand, many

schools had funded their technology programs through grants and suffered no losses to

other line items” (1998, p. 450).

The basic model technology program formulated by Dr. Curran is supported by

this study as evidenced in Chapter III.  Dr. Curran’s model program would include the

following:  (1) A hired technology coordinator, (2) a technology plan, (3) no computer

lab or computer classes, but classrooms with a minimum of five computers for

technology to be used as part of the daily routine, (4) provision during the day for

teacher exploration of hardware and software, (5) instead of a desk, each teacher to have

a teacher workstation, (6) internal e-mail system throughout the school, (7) advanced

media center with fully automated catalog system connected to the local public library

as well as to the state university system, (8) media literacy woven throughout the

curricula, (9) video production studio, and (10) distance learning usage (1998, pp. 453-

455).

None of the schools surveyed in this study have utilized all these criteria.

Although the technology exists, Catholic schools are not advancing into the 21st century

at the rate necessary in order to provide students with the tools needed for their future.

Although some schools with outdated hardware indicate that they are fully utilizing the

equipment to its potential, this level of technology is not sufficient.  Thrift and

resourcefulness are often areas for commendation in Catholic education. When schools

cite their thrift and resourcefulness in using outdated hardware at the expense of

advancement to current and necessary technology, this commendation becomes a point
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of condemnation.  This misplaced pride in thrift and resourcefulness, and satisfaction

with the status quo is clearly stated in Curran’s article, “In almost all the schools I

visited, the basic philosophy with respect to older, more limited use computers was,

‘They will always do what we bought them to do.  If money becomes available, we will

buy newer machines with different purposes in mind.’ In true Catholic-school spirit,

they were not frustrated by what they did not have, but were striving to make the best

use of what they did have” (1998, p.446).  Perhaps admitting frustration is necessary in

order to propel Catholic schools into action.

Five major recommendations for Catholic elementary schools have emerged

from this study.  These recommendations are suited for Catholic education in general,

and should not be limited to those schools participating in this study.

The first and most immediate concern for Catholic schools should be the Y2K

hardware obsolescence.  Much of the equipment currently used in classrooms, labs, and

for administrative records will no longer function on January 1, 2000. A planned

examination of all school computer hardware by a knowledgeable technology

professional is recommended in order to determine if the equipment is Y2K operational.

This examination process could be centralized by the diocesan office or initiated by the

individual schools.  In some cases, only a new Pentium chip may be required.  However,

this study suggests that there will be many more instances requiring costly new

hardware.

This immediate need for new hardware in the year 2000 underlines the second

recommendation –  collective hardware purchasing by Catholic schools within a diocese

or as a member of a local consortia.  Catholic schools within this study did not indicate

that collective purchasing was conducted either on a diocesan or consortia level.  Bulk

purchases of hardware will usually lower the hardware cost from the supplier, as well as

the shipping cost.  A higher-grade product could be purchased for a lower cost if the

Catholic schools would initiate organized purchasing in this manner within their

diocese, and if they would identify and take advantage of consortia within the business

and education community.

In order to improve the hardware in Catholic schools, necessary funding is

required.  The third recommendation for Catholic elementary schools is to maximize
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external funding.  This study revealed that the schools generally use parent organization

fundraising, operational funds, and grocery store receipt redemption for equipment

purchases.  Fundraising, operational funds, and grocery store receipts will not provide

the adequate funds for major technology purchases and upgrades.  External funding

must be identified through federal and corporate grants, business contacts and

partnerships, and local consortia.

Catholic elementary schools are recommended to utilize the help of a school

grant committee comprised of parents or other community members who either have

expertise in obtaining grants or who have an interest in working in this area in order to

maximize the school’s grant-seeking success.  In addition, Catholic elementary schools

must seek a better understanding of federal funding opportunities and create a better

liaison with local federal funding representatives (LEAs) by either appointing this

responsibility within the individual schools or centralizing it within the diocesan office.

Additionally, schools are recommended to make better use of contacts with

corporations and local businesses that support Catholic education. Either the pastor,

principal, assistant principal, or other designated person should be responsible for

identifying and developing potential friends of Catholic education within the corporate

and business community.

Local consortia must be identified or initiated. Contact with adjacent local public

and private elementary, middle schools, high schools, universities, libraries, and

businesses may reveal technology purchasing or grant opportunities.  Responsibility for

identifying or initiating consortia may be that of the local school or diocesan office.

The fourth recommendation for Catholic elementary schools is to improve

opportunities for quality technology staff development. Funds should be placed in the

budget for this need.  The teachers’ educational process must be ongoing. Scheduled

follow-up throughout the school year must be provided to ensure that teachers are able

to put into practice what they learn.  A single workshop or seminar will not be adequate

training to encourage teachers to use technology in the classroom.

The final recommendation is an outgrowth from the previous staff development

recommendation.  Catholic elementary schools must move from placing primary

responsibility for technology use and instruction  from the computer lab teacher to a
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shared responsibility with all teachers. While the computer lab has an important place in

the school for specific classroom volume projects, classrooms must be equipped with at

least five computers that will be regularly used by both students and teachers.  These

classroom computers will provide daily instructional opportunities rather than the

limited use of a scheduled computer lab shared with the entire school. However, as

previously noted, teachers must be appropriately educated in the use of technology as a

classroom instructional tool before they will comfortably accept this role.

Many of the topics of inquiry within this study need to be extended to Catholic

elementary schools throughout the United States in order to gain a better perspective on

how American Catholic elementary schools are progressing in the acquisition and

integration of technology.  This study was originally intended to illuminate seven

Catholic school systems in the middle Atlantic states, however the final survey included

only three systems within Virginia and North Carolina.  Despite its limited view of

Catholic elementary schools, this study is useful for comparative purposes for each of

the three participating dioceses, for the NCEA, and for other elementary Catholic

schools in the United States.  Hopefully this study will stimulate interest for replication

of similar studies elsewhere. A compilation of data from this study of fifty-three

Virginia and North Carolina Catholic elementary schools, Dr. Curran’s visit of twenty-

four schools within the nation, and additional studies of technology use within other

elementary Catholic schools in the United States would provide a more accurate

baseline of Catholic elementary school technology use and more exemplary models of

technology funding and integration. Catholic elementary schools must collaborate to

seek this information and prepare to become an important educational part of the next

century.  The alternative is to be left behind as an obsolescent relic surrounded by

outdated computer equipment and instructional methods of the past.
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GLOSSARY

Connectivity:  System of linking computers with Local area networks (LAN), wide area
networks (WAN), and the Internet by means of wire or wireless connections.

File server:  A specially equipped computer with specially designed software that
manages files and data to be used by all computers connected to the network.

ISDN (Integrated Services Digital Network): A digital connection, offered through
regular phone lines, that offers connectivity at either 64 kilobytes/sec or 128
kilobytes/sec.

Network:   A group of interconnected computers that can communicate with one
another.

LAN ( local area network) – A linkage of computers in the same    building or on
the same floor that are directly connected to the file server.

WAN  (wide area network) – Computers linked over a greater distance by wiring
or by remote dial-up access.

PPP (point to point protocol):  The software language which a modem uses to talk to
the Internet Service Provider (ISP).

SLIP (Serial Line Internet Protocol):  A software method for connecting a computer to
the Internet over a serial or modem line.

Technology infusion:  Refers to the use of technology by teachers and students within
the classroom curricula. Examples include student production for reports, spreadsheets
in science labs, and research projects.

Technology integration:  Refers to the use of hardware and software in the school.

Universal service:  Social policy designed to make affordable voice telephone service
easily available to all consumers, regardless of geographic area or income.  Basic
elements include low residential service rates, subsides to keep rates affordable in rural
areas, and lifeline services for low income residents.
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FOLLOW-UP INTERVIEW QUESTIONS FOR PRINCIPALS

1. When did you first develop a technology plan?
2. In your opinion, what are some of the key elements of your technology plan?
3. In your opinion, what are the most notable uses of technology

by students, teachers, and administration in your school?
4. How is the Internet utilized by students, teachers, and administration?
5. In your opinion, what are the most significant factors that contribute to the

integration of technology into your school curriculum?
6. What is the primary use of the computer lab?
7. Do you have a teacher designated as a computer or technology

 instructor?
8. How is this person utilized?
9. Do you have a systems expert or manager?
10. Is this person a paid employee, volunteer, provided by contract

 with a technology company, etc?
11. What are some of the factors that have contributed to the outstanding

 level of financial contributions toward technology in your school?
12. What were some of the initial obstacles you had to overcome in planning,

funding, and integrating technology?
13. What are some of the challenges you are currently experiencing in your

technology program?
14. What are some of the demographic factors that you feel contribute to the level of

technology used in your school?
15. Expand on how you obtain technology financing.
16. Expand on any other significant areas of technology not discussed.
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APPENDIX C

TECHNOLOGY USE AND  INTEGRATION SPREADSHEET

AppendixC-Technology&Integration.htm
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APPENDIX D

BUDGET AND ACQUISITION SPREADSHEET

AppendD-Budget.htm
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APPENDIX E

DEMOGRAPHICS  SPREADSHEET

AppendE-Demographics.htm
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