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ABSTRACT
A stﬁdy involving la questionnaire and interview format was undertaken at an independent
elementarsll school in British Columbia, Canada to investigate the factors that affect the
integration of computer technology into the curriculhm and to deeermine whether
Personal Computers (PCs) or Macs in a computer laboratory or classroom setting would
provide the best the learning opportunities for the students. Focus groﬁps were used to
discuss resﬁlts from the questionnaires aﬁd interviews to develop a plan to integrate
computers into classroom curricula. Nineteen subjects (teachers as well as administrators)
took part in the study with an 83% response rate to questionnaires. Six subjects were
randomly chosen to take part in in-depth interviews and all 23 teachers/administrators
took part in the first foeus group. Six teachers took pé.rt in the second focus group.
Factors that were found to affect statistically (p < 0..05) the integration of computers in
elementary curricula were ege and experience of the teacher, teacher conﬁdenee, and
perceived emphasis of computers in the school. It was agreed upon that integrating PCs
into the classrooms would provide the best learning opportunities for the students by
allowing easy access to computers. Following focus group discussions,. a three-year plan
involving a mentorship program was developed, accepted by the administration, and
implemented where 24 PC wireless internet-connected refurbished computers would be
purchased and integrated into 6 or 7 classrooms per year. The most conﬁdenf teachers

volunteered to integrate the computers in their classrooms the first year. These teachers

“then would act as mentors to the teachers integrating the computers in subsequent years,

thereby providing guidance and assistance to the less-confident teachers.
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CHAPTER I
INTRODUCTION
Since the Industrral Revolution, few developments match or exceed the computer
in its revolutionary impact on the world. Its influence has been tremendous. From
the child’s playroom to shuttle flights to the outer space, the computer is
omnipresent. At all levels of education there is continued increase in use of the
computer. Computing proficiencies are increasingly being expected among the
members of the teaching profession; but the challenge to the edueators _is to learn
hoW to effectively use it in the classroom... (Guha, 2001, pp. 275-276)
However, Guha guotes J ordan and Follman “...systematic cnrn'cular integration of
computer.sA 1s still more of a promise than a reality...many students and educators remain

technologically illiterate” (Guha, 2001, p. 276).

The British Columbia Ministry of Education states that computers should be integrated
inte classroom curricula in Kindergarten through to grarie ten (1996). Integrarting
computers into classroom curricula and using them as a teaching/learning tool does pose
some challenges. Cradler, Freeman, .Cradler and McNanb (2002) theororize that a
“growing challenge in education is establrshing and implementing strategies to develop
the skills and knowledge necessary for teachers to use technology as a tool” (p. 50). The
purpose of this study is te examine the factors that affect the integration of computer
technology in an elementary school and to develop ways to facilitate the integration of

computers into the elementary curriculum.




Background Information

“Students need access to technology and opportunities to use it as part of their
educational process” (Gallagher, 2001, p. 34). As an administrator in an independent
elérhentary school, I Wés_ presented with the challenge of evaluating our elementary
school computer techﬁology program and providing guidance to a local school i)oard
(Parish Edﬁcation Committee) in regards to upgrading its computer brogram. As an
independent éch_ool wé operate on the principle of site-based management and therefore -
make decisions based on the needs of the school. At the time of the study, the school had
a student populatién of approximately 375 students and ran from kindergarten té grade |
seven. The teaching staff was compﬁsed of 16 classroom teachers, three non-enrolling
teachers (two French teachers and one Physical Education ‘teachner),‘three teacher
assistahts and two school administrators. At the timé of the study, the school had a
computer lab thaf consisted of 15 Mac computers and Mac compatible software. These 15
computers were linked to one printer. The lab did not haVe Internet access but the
adjacent library did. All children in the school had 30 minutes per week of computer

instruction in the lab guided by a computer teacher. Due to the limited number of

.computers, half of a class would access the lab at one time, while the other half remained

in the classroom working with the classroom teacher. The number of computers in
individual classrooms varied from zero to five computers. The classroom computers
consisted of an assortment of donated computers, both PC and Mac operating platforms.
None of the classroom computers was networked. As an independent school we were in a

position to examine the needs of the stakeholders in our particular school and to develop

a plan to meet these needs. An extensive evaluation of the Information and




Communication Technology (ICT) program was completed in order to prepare a plan for

the future use of computers in the school.

A reviewof the current literature suggests that computer technology has changed the way
teachers teach and students learn. Teachers can use computers as a teaching tool, which
“can be used to engage the students and to make learning authentic. (Becker, 1994;
Dexter, Ev.a,ns & Becker, 1999; Dias, 1999; Srﬁeets and Mooij, 2001; Tienne & Luft,
2001-2002;). In the Conditions for Success Report... (1999) to the British Columbia
}Minisrtr.y of Education, the Teaching, Learning and Education Technology Advisory
Comlhittee recommended that technology “bé integrated into curriculum réther than
having technology as a sepéréte course"’ (p. 6). With this recommended direction of
technology integration across the curriculum lays the debate of teachi‘ng children about

computers or teaching children with computers:

Integrating technology is not about technoiogy——it is primarily about content and
effective instructional practices. Technology involves the tools with which we
deliver content and implement practices in better ways. Its focus must beon .
curriculum and learning. Integration is defined not by the amount or type of

technology used, but by how and why it is used. (Earle, 2002, p. 7)

Howard, McGee, Schwartz and Purcell (2000) describe the constructive learning model
as the “creation of active learning environments—environments that permit critical

thinking, discovery, and collaboration” (p. 456). Jarvela (2001) theorizes that the



integration of computer technology can be used to create these active learning |

_environments:

Preparing children for a rapidly changing world 1s an ‘e‘xacting challenge. Students
who enter the information-centered world of this century must be prepared to
learn on their owh. Learning skills apd motivation for lifeldng growth are crucial
for coping with the continuous challenge of informatibn flow. Technology can
‘play an important role in restructuring teaching and learning practices to match

the needs of an information society better. (p. 43)

Clouse and Nelson (2000) theorized that “In a constructed learning environment, several
impdrtant things occur: Sfudenfs can create their own knowledge, and technology can re-
align the process of teaching with the realities of the students’ world and move from a
;ceacher-centered to learner-controlled environment.” Glennan and Melmed.(ZOOO)

support that notion:

...current technology-rich schools 'tend to place a good deal of emphasis on
project-based learning using communications, word-processing, and spreadsheet
- software...this reﬂects'the léssons of modern cognitive science concerning
constructivist and situated learning. ..individual teachers normally design the
projects and must ensure that these projects produce the skills that students need

to acquire. (p. 71)



Niess developed a set of guidelines that could be applicable to all teachers for integrating

computer-assisted instruction into the curriculum:

‘1. Fit the computer to the curriculum rather than the curriculum to the computer.
2. Use the computer as a personal and professional tool.
3. Use the computer in the learning of subject matter. (Niess in Halpin, 1999, p.

129).

Kromhout and Butzin (1993) conducted a longitudinal study of nine schools involved in
Project CHILD (Compﬁters Helping Instruction and Learning Development) to
investigate the effects of computer technology in the classroom. Project CHILD was a
five-year research and development project in Florida that facilitated the integration of
cdmputers into the classroom by providing each classroom with a “computer station with
three to six computers, a teacher station for small-group instruction, and textbook and

writing stations as well as stations for hands-on activities” (p. 56). They concluded that:

The effect was positive and statistically significant, across grades and schools, for
the three areas measured: reading, mathematics, and total battery scores on
| - standardized tests. The effects were largest for students who had been in the

program for more than one year... (p. 55)

Middleton and Murray (1999) conducted a study to examine “the relationship between

levels of technology implementation in the classroom and standardized test scores in



reading and mathematics in grades four and five” (p. 109). Standardized test scores in
reading and mathematics were collected from 25 74 sfudents in a large South Carolina
school district. The results of the study showed that “student achievement was affected by
the level of technology used by the classroom teacher” (p. 114). A study in West
~Virginia of 950 fifth grade students from 18 'schools showed an increase in test scores in |
student achievement tests. These increases appeared to be a result of “integrating
curriculum objectives for basic skill development in reading and writing with
instructional software” (Mann, Shakeshaft, Becker & Kottkalﬁp in Cradler, McNabb,

Freeman & Burchett, 2002, p. 47).

While evidence exists to suppdn the integration of computer technology, not all teachers

- are integrating computer technology. Ertmer, Addison, Lane, Ross and Woods (1999)

report that “integrating technology into classroom curricula is not easily éccomplished” |
(p- 54). van Braak (2001) noted fhat despite the efforts By governments to make computer

tecﬁnology part of the regular school routine there is a small number of 'teaéhers who

look at computers as an invaluable teaching tool. “...successful implementation of

technology depends on the classroom teabher” (Johnson & Johnson in Middleton and

~ Murray, 1999, p. 114).

The questions thus remain, why are or why aren’t teachers integrating computer
technology into the curriculum? And if they are not integrating computer technology into

the curriculum what can we, as a school, do to help them integrate computer techﬁology?

In order to create and more importantly implement a new vision for the school ICT




program, teacher input is crucial. Blase and Kirby (2000) theorize that in order to bring

out the best in teachers they must be involved in the decision making process:

Teachers and school administrators, as professionals, are best qualified to make
decisions affecting their unique student population. Collective decisions that draw
on the expertise of many teacher-professionals in a given school are superior to

individual decisions made by an administrator. (p. 42)

There are several ways to train teachers on how to use computers. Collier (2001)
identifies four teacher-training methods: technology mentors; student involyement;
teacher leadership, and student involvement, technology competencies; and inquiry aﬁd
action research for technology integratibn. Dexter, Anderson and Ronnkvist (2002)

operationalized quality technology support as consisting of:

1) access to one-on-one personal guidance and help;

2) frequent teacher participation in technology-oriented professional support
among teacher peers;'

3) professional development content focussed on instruction and integration;

4) access to resources. (p. 265)

An Introduction to the Study

When it comes to the integration of technology into our schools, you can create it,

you can legislate it, you can order it, you can supply it, you can give it standards,




and you can write outcomes for it. But the bottom line is that if it is going to
happen in substantial ways, it is the classroom teachers who will make it happen.

(Goodlore in Barrell, 2001, p-17)

The purpose of the current study was to investigate the factors affecting the integration of
computer technology at the school and to develop methods to fgcilitate the integration of
computers into the elementary curriéulum, based on the written and verbal opinions of
enrolling and nonenrolling teachers at the school. The objectives of the study were as

follows:

1. To determine if teachers felt that computer instructién would be best served in a
computer lab or classroom.

2. To defermine what teacher barriers exist to the integration of computers into the
classroom/curriculum.

3. To determine what computer skills the teachers feel should be taught.

4. To determine which academic subjects the teachers feel should have computer
technology integrated into the curriculum tp enhance learning opportunities.

5. To deterrnine what kind of operating platform to use in the school, PC or Mac.

6. To determine the type of teacher training needed for successful technology
integration.

7. To determine what changes need to be made to the current information and
communication technology program at the school to enhance the learning

_opportunities of the students.



Each objective is expanded on below:

Objective 1: To determine if teachers felt that computer instruction would be best served
ina computér lab or classroom. The location of the computers was an area of interest. It
needed to be determined whether or not the computers would be put back into the
existing lab or if the teachers would preferAthem in their classrooms. Whitehead (1994)
writes that putting computers into classrooms where the teachers are prepared to use them
woﬁld put an end to the scheduling issues that arise when using a lab and would also
-ensure that expensivé equipment is not sitting in a large room not being' used or is used
infrequently. Would having.compﬁter technology in the classroom allow the teachers to
take advantage of the teachable moment, rather than waiting for their scheduled time in

the computer lab?

Objective 2: To determine what teacher barriers exist to the integration of computers into
' thé classroom/ curriculum. Several barriers were identified as potentially preventing the
integration of computers: resistance to change, teacher attitudes towards computers,
professional development‘ issues, access to computers, and the perceived cost of

computers” (Fabry & Higgs, 1997).

Objective 3: To determine what computer skills the teachers feel should be taught.

Since the majority of the families in the school have a computer at home, computer

literacy was not a concern. The students at the school were at a stage where they were




ready to learn with computers. “Teachers, in general, have less need to teach about
computers and a gréatcr need to use technology as a learning tool that is integrated

routinely into classroom instruction” (Schefﬂer & Logan, 1999, p. 319).

Objective 4: To determine which academic subjects the teachers feel should have

computer technology integrated into the curriculum to enhance learning opportunities.
Teachers may feel that computer technology may be incorporated more easily into one
subject than another. I was interested in finding out where the majority of teachers felt

that computer technology would best be integrated to enhance the learning opportunities

- of the students.

Objective 5: To determine what kind of opérating platform to use .in the school, PC or
Mac. The existing computer lab had Macs but the lab was in great need of an ﬁpgrade.
The majority of the teachers had PC’s at home and unofficially reported during staff
meetings that they were not as knowledgeable about Macs as they were about PC’s. In an
unofficial survey of families in the school the majority of them reported that they had a |
PC in their home. This made it difficult for the children to complete work at home on

their PC that they had begun at school on a Mac.

Objective 6: To determine the type of teacher training needed for successful technology
integration. It was important to investigate the type of training the teachers needed to feel
comfortable integrating cbmputers into their planning, teaching and student learning.

While Scheffler and Logan (1999) addressed the issue of the teachers having less need to
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teach the students about how to use the comi)uter this may be a potential point of conflict.
Haymore, Sandholtz, Ringstaf and Dwyer (2000) theorize that “Teachers enter the
profession with deeply held notions about how to conduct school—they teach as they
were taught;’ (p. 257). The majority of computer technology available to our students
today was not available to most of their teachers while they were being educated.
Therefore, computer technology takes many teachers out of their comfort zone i.n the

classroom.

Objective 7: To determine what changes need to be made to the current information and
communication technology program at the séhool to eﬁhance the léarning opportunities
of the students. The scﬁool was interested in upgraiding the existing Information and
Communications Technology (ICT) program. The results of the study will be used to help
school administration develop a plan to determine the new direction for the ICT progfam
at the school. After an extensive review of Ministry documents it was discovered that the
school was not integrating computers into the curriculum as outlined by the Ministry of
Education. The debate of learning about computers versus leamipg with computers was

at the forefront of the investigation.

The study was prompted by the Parish Education Committee’s (PEC) desire to determine
a direction for the computer program. It was acknowledged that new computers were
needed but the Committee was hesitant to decide on a new direction without having a

clear understanding of the current program, the needs of the students or a clear

understanding of the requirements as outlined by the Ministry of Education.




An Overview of the Experimental Procedures

In order to determine how to effectively integrate computers into the curriculum, the
study looked at what computer skills the teachers felt the smflents should be .taught, the

. atﬁtudes of the teachers towards computers at the échool, how teachers are currently
using computers, the teachers’ ideal use of éomputers, the ideal location of computers in
the school, and the ideal operating platform for computers. Teachers were divided into

groups according to the chart below:

Chart 1. Teacher Groupings for the Purpose of Comparing Clusters

Age of teacher Under 40 years of age
Over 40 years of age
Years of teaching experience 0 to 10 years

11 plus years

Using computers and/or able to integrate them
Ranging from awareness of computers but
have not used them to beginning to gain a
sense of confidence

“Teacher confidence using
computers

N =N = DN =

[a—y

Perceived emphasis, by Computers are underemphasized
teachers, of computers in the 2. Highly overemphasized, overemphasized, or
school correctly emphasized

f—
.

Teacher computer use at home Often or very often
' 2. Sometimes, seldom or never

A Likert Scale Questionnaire was used to survey classroom teachers, non-enrolling
teachers (French, Physical Education, Learning Assistance, Teacher-Librarian),

administration, and teacher aides (Appendix C).

A sample of teachers was also interviewed with structured and open-ended questions
(Appendix E). The stratified sample consisted of primary teachers, intermediate teachers,

non-enrolling teachers. The interviews were used to allow teachers to clarify and expand
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on respbnses from the questionnaire. The interviews also served to allow expressidn of
attitudes/perceptions of computers in the school as they relate to curriculum. Fo\llowing
an analysis of the questionnaires and interviews it was determined that the computers
woﬁld meet the needs of the children best if PC computers were placed in the classroom.
The information/analysis was presented to the PEC (Appendix G). It was decided that the
informaﬁon should be presented to the staff and discussed. A focus group, made up of the
entire staff, was presented the information from the first part of the study (study of the
ICT Integrated Resource Package, questiénnaires,'and interviews). Following the
presentation of the findings, the group took part in a discussion of the issues that arose

from this presentation.

Our school had available funds to enable us to purchase computers for some, but not all,
of the classrooms. At this point wé had to make a decision about which classes would .get
the computers. We chose to follow a quel found in the literature. At Hellsgate
Elementary School (Whitehead, Cain & Graves, 1994) funding prevented the school from
putting computers into all of the classrooms. Computers were put into classrooms where
the teachers were enthusiastic ab.outb using. computers and were ready to use them in their
classrooms. Using this model, teéchers who were interested in having computers in their
classrooms for the upcomiﬁg year were asked to respond, in writing, expressing this
desire to adminisfration. Once the number of teachers inter_ested in using computers in the
classroom was determined, another focus group made up of these interested teachers was
conducted in order to determine how to facilitate the integration of the computers into the

classroom. At this meeting the teacher group discussed the type of training and also
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support they felt they would need in order to make the shift from the computer lab to the
classroom a success. These teachers agreed to be part of a pilot project for using a

networked Internet system in their classroom.

Definition of Terms

o Technology: El-ectronic or digital products. (This term is used interchangeably
with computers for the purpose of this paper.) |

e  Curriculum: All the courses of study offered by an educational institution
m: The American Heritage® Dictionary of the English Language, Fourth
Edition |
Copyright © 2000 by Houghton Mifflin Company
Published by Houghton Mifflin Company. All rights reserved.

e Technology Integraﬁon: Moulding computers into subj éct areas.

e Peer Coaching: Tutoring a peer/colleague about a subject that the coach is
educated about.

o Constructivism: “...the constructivist learning model emphasizes the creation of -

/

active learning enviro_nments—environments thatrpermit critical thinking, .
discovery, and collaboration. Such environments typically engage students in
real-life problems, collaborating on grbup projects, wriﬁng articles or stories,
devéloping models or diagrams, journaling, and investigating solutions to
research questions” (Howard, McGee, Schwartz & Purcell, 2000, p. 456).

e Parish Education Committee (PEC): A committee composed of seven members

of the parish community, and the Pastor, who meet monthly to ensure that
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educational policy of the Superintendent’s Office is being followed. They are also
responsible for preparing the budget for the operation and maintenance of the
school.

e ICT: Information and Communication Technology

Research Questions

This study examines the following questions:

1. How éan the school being étudied use computers to enhance the learning
opportunities of the students? |

2. How can the school intégrate computers into the curriculum as outlined in the
Ministry Documents?

3. What do the teachers at the school think is the best way of integrating computers
into the curriculum?

_ 4. How can school administration support the teachers in their efforts to integrate
- computers into the curriculum?

5. What is the existing comfort level of teachers working with computers?

6. What training do teachers feel that they will need in order to feel competent
integrating computers into the curriculum?

7. Based on the results ’of the questionnaire and initial focus group, did teachers feel
that integration of computers was best accomplished by having computers in the
claséroom or computers in the lab? How Would thé school facilitate a move of

computers away from the lab and into the classroom?
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Assumptions

The following assumptions underlie the study:

- 1. That the teachers responding to the questionnaire, interview and focus group(s)
will participate in the study as it is intended: a study to investigate ways to
improve the existing ICT program at the school. That they will not look at thé»
study as a form of teacher évaluation where there is the potential to answer the
questions in a way that would be a positive reflection on their teaching as opposed
to responding in a way that would allow the school to develop an improved ICT

model.

2. All students at the school have a computer in their home and have a basic
knowledge and working skill of computers. This assumption moves the primary
focus of ICT education away from computer literacy training towards learning

“with computers.

Limitations

Formal generalizability of the results of this study must not be extended to all schools and
their attempts to integrate computers into the curriculum. This study was a delimited
stﬁdy, limited to the context of this particular school. The students came from homés
where a significant portion of them had computers With Internet access. The school had
the desire and the financial means to improve the ICT program; the PEC was waiting for

direction and an ICT plan before moving forward and spending capital. The school was
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also in a unique position; as an educational Internet company was interested in using the
school as a pilot school and approached them to take part in a new program using the
Internet in schools. As part of the pilot program the school was supplied with computers
and wireless technology ata reasonable price. The company also offered to provide
training for the teachers so they would be able to use the internet software to be used in

the project.

As previously outlined, independent schools operate on the principle of site-based
management and thus are able to make decisions locally that address the issues that are
relevant to theif school. There'foré, other independent schools or schools that have site
based management and are ablé to make decisions that are particuiar to their scilool may

find that the methods and/or conclusions of this study can apply to their situation as well.

_ Sigg' ificance of the Study

By examining the existing computer program at the school the administration would then
be provided with information needed to facilitate the development a plan, in conjunction
with the teachers, on how to improve the l’earnin‘g oppoﬁunities for the students, with
computers, at the school. LeBaron (2001) theorizes that collaborative planning ivs key to

the effective design and implementation of an educational program:

Purposeful collective action depends on planning. Planning establishes goals and
sets the evaluation criteria by which they are measured. It drives activities, shapes

relationships, and provides a scaffold for a shared vision of how curriculum
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should promote learning. The systemic improvement of learning, teaching, and

curriculum depends not only on the presence of an effective plan, but also on the

participation of many stékeholders in the design and execution of the plan...Both
" strategic and operational planning contribute to the cause of effective technology

integration in a school’s teaching and learning environment. (pp. 17-18)

It is important, therefore, to determine how the teachers at the school, to enhance the
learning opportunities of the students, are currently using computer technology. It is vifal
to examine not oniy the teachers who are using computer technology but also the teachers
who are not using computer technology. With thc data we can then begin to plan how to
facilitate the integration of computer technology by all the teachers in the school. Weikart
and Marrapodi (1999) conducted a two-year study of a large urbao school dfstrict
examining the effective use of computer technology in elementary and middle schools.
They concluded that each. school musf develop its own school-wide plan. “Each scﬁool’s
plan should detail the site’s vision for technology and address short- and long-term needs
for hardware, software, on-going and coherent professional development, and strategies

for enhancing teaching and learning through technology” (p. 58).

At the conclusion of the study we will drew up a plan that was used to improve the ICT
program at the school. The plan was based primarily on the feedback offered by the
teaching staff. This plan included the optimum location of computer technology in the

school to ensure integration of technology; the preferred operating platform; and forms of
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teacher training that need to be established in order to ensuré that teachers are capable of
integrating computer technology into the curriculum.

The role of computer technology continues to evolve. Numerous factoré affect the
suécéssful integration of computers into elerﬁentary curricula. It is essential that we study
the attitudes of teachers about the use of computers, and the factors that affect the
integration of computers into the curriculum, so that we can develop"plans to use
technology more effectively in education. Each school ;’vill encounter different factors
and will need to undertake an analysis of their factors in order to address them. I have
developed a questionnaire, based on literature and my own thoughts to investigate teacher
attitudes and factors affecting the integration of computers into the curriculurﬁ. I followed
the findings from the questionnaire with interviews and focus groups to analysé these
factors and to investigate ways‘ to encourage teachers to integréte the technology. The
study that I developed can be replicated in other elementary schools or modified as
necessary to examine factors that affect the successful integration of computer
technology into the elementary curricula. The 0pportunitiés to research of the effeét of
technology integration are plentiful. Professional development models that educate
teachers on how to support sfudent learning through technology need to be investigated
for efficacy and then impl_emented. An area of further investigation is the impact of

corriputer technology on student achievement.
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CHAPTER II

REVIEW OF THE LITERATURE

Introduction

The use of computer technology in education is an area of interest for researchers,

educators and software developers alike. There has been a great deal of discussion about

the use of computers: to learn about computers or learn with computers, to put computers
in the classroom or put them in a lab, what kind of computer technology training do the

children need? Current research has studied the role of the teacher in the integration.of

~ technology, looking at the effects of teacher attitude on the integration of computers as

well as forms of training used to facilitate the integration of computer technology into the
curriculum. The following is a review of the literature regarding the factors affecting and
ways to facilitate the integration of computer technology into the curriculum and ways to

facilitate the integration of computer technology into the curriculum.

- Research on Using Computer Technology in Schools

The introdﬁctiOn of technology into schools is becoming more prevalent (Fabry & Higgs,
1997; Fisher, .1996; Liu, Macmillan & Timons, 1998). Researchers have found that
technology improves learning and/or has a positive effect on it (Becker, 1994; Fabry &
Higgs, 1997; Hadley, 1993; Hinostroza & Mellar, 2000; Schécter & Fagnano, 1999;
Smith-Gratto & Blackburn, 1997). Furthermore; learning in computer-based classrooms
accommodates students’ individual leéming styles (Becker, 1994; Hadley & Sheingold,

1993; Schacter & Fagnano, 1999; Swan & Mitrani, 1993; Tiene & Luft 2001-2002).
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Educational Reforrn

Educational reform is not a new concept. Cuban (2001) noted that school reform has been
going on for the last two hundred years. “If any aspect of schooling in the past two
centuries has escaped the reformers’ passion for improver'nent, I have not found it” -

(.- D). Presently, education reformers are looking at ways education can be improved
with the use of compufer technology. Education is being reformed by computer
integration (Liu et al., 1998). Liu et al. report that, “Recent reforms in vaﬁous content
areas, such as écience and mathematics, explicitly require teachers fo make full use of
computer resources for student leamingfintegrating computers into fhe curriculﬁrn” (p.
189). The British Columbia Ministry of Educaﬁdn encourages the integration of
computers into all'a.reas of the curriculum. The Ministry recommends not reporting on
compufei’s asa separafe courée since they are to b¢ integrated into subject areas between .
Kindergérten and Grade Ten (Ministry of Education Skills and Training, 1996). In 2061
the BC Ministry of Education published a number of documents outlining how ICT could

be integrated.

- Computer Integration and Constructed Learning

A change in the role of the teacher is necessary as the focus shifts from teacher-centred
learning to a student—cenﬁed léaming environment (Becker, 1994; Smeets & Mooij,
2001;. Swan & Mitrani, 1993). These studies include: Clouse and Nelson (2000), who
“used current studies related to school reform, constructivist pedagogy and educational
technology; Becker (1994), who used data ffoni a national survey; Smeets and Mooij

(2001) who studied “teaching—learning characteristics and the role of the teacher in ICT
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learning environments” (p. 403); and Tiene and Luft (2001-2002) who found that in a
“technology rich environment” children were encouraged to work together to seek and

construct knowledge, and teachers were able to individualize student learning.

To integrate technology into classroom practice in the manner envisioned by

ardent proponents, téachers must make_ two radical changes—not only must they
learn how to use technology, but they must also fundameﬁtally change how they
teach. Teachers are being asked to move awﬁy from relying on a teacher-centréd

classroom to a more student-centred classroom. (Fabry & Higgs, 1997, p. 388)

Tiene and Luft (2001-2002) noted “a shift in teaching style from ‘sage on the stage’ to

‘guide. on the side™ (p- 13). Higgins, Mosely, and Tse (2001) found “that teachers who

were the most positive about computers had better computer skills, a stronger inclination

to use ICT, a preference for having children learn through open-er_lded activities, and a

willingness to question their own approach to teaching” (p. 45).

In 1997 Dexter, Evans and Becker conducted a study to examine “the use of computérs

in teachers’ instructional practices and teachers’ perceptions of the impact of computers

‘on changes made in their classrooms” (Dexter, Evans & Becker, 1999, p. 224). The study

~ consisted of a questionnaire, three interviews and three classroom observations. In the

study the researchers gathered data from 47 grade 4-12 teachers at 20 K-12 schools. The
experience of the teachers ranged from one year to over 20 years. The teaching style of

the teachers ranged from traditional to innovative; participation in the study was
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voluntary. Dexter et al. ébhcluded “In construction or student-centred classrooms,
teachers use tool software and information technology to allow students to work in active
ways. The technolbgy supports learning; it becomés a tool vﬁth which the students may
construct knowledge” (pp. 221-222). Dias (1999) th_eori‘zés that when feéhnology is truly
being integrafed “Teachers begin to see kﬁowledge as sdrnething children musi construct
rather than being. transferred”'(b. 21). Educators point out that meaningful learning can be
supported by technology when it is acti\}e, constructive, collaborative, intentional,
conversational, contextualized, and reflective (Jonassen in Dias, 2001; Norton &
Sprague,ZOOi). Clouse and Nelson (2000) conducted a sfudy investigating this type of
. learning environment concluding that “technology can realign the process of teaching
-with the realities of the students’ wqud. 7 (p. _297). Fullan (2000) noted that although
“Technology generates a glut of information... it has no particular pedagogical'
| wisdom—especially regarding new breakthroughs in cognitive scieﬁce about how
learners must construct their own meaning for deep understanding to occur” (p. 582). He
concluded that as technoldgy»improves, the teacher will be expected to become more of a
pedagogical expert. In his paper studying the integration of instructional technology into
public schools, Earle (2002) theorized that there is a need for an improved pedagogy

when integrating technology:

Technologies must be pedagogically sound. They must go beyond information
retrieval to problem solving; allow new instructional and learning experiences not
possible without them; promote deep processing of ideas; increase student

interaction with subject matter; promoté faculty and student enthusiasm for
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teaching and learning; and free up time for quality integration—in sum, improve

pedagogy. (p. 7).

In Berg, Benz, Lasley and Raisch’s (1998) descriptive sﬁidy of how “ex'empvlary» |
technology-using teachers in southern Ohio aré using techhology in their elementary |
classrooms” (p. 111), they address the issue that teachers are being asked “to change to
something different without presenting a clear picture of what this classroom of the future
should look like” (p. 111). In these classrooms teachers are no lonéer looked at as the
expeft, “The teacher becomes a facilitator/co'acl‘l és opposed to an all-knowing wizard”

(Clouse & Nelson., 2000, p. 297).

Students often bring a wealth of experience and expertise that is of value in the cl_assrobm
(Dias; 1999). . Teachérs are now able to utilize the coﬁcept of peer helping (Gilmofe,
1995). Barrell (2001), Collier (2001), and Marcovitz et al. (2000) found that students
could be used to answer questions or to teach .classmates to which they have been
assigned. Barrell states “Teachers need to see themselves as partners with students in the

integration of technology” (p. 21).

Location of Computers

There are a variety of instructional options for integrating computers and technology into
the curriculum. An examination of the literature reveals that not a great deal of research
has been done regarding the most effective location for computers. An examination of

current practice gives an indication of the locations of computers for teaching. Computer
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instruction can be provided exclusively in a computer lab with a éomputer instructor.
Computer labs are often equipped with the latest technology (Hiede & Henderson, 2001)
and are capable of producing a large number of interesting oppoftunities for the students.
However, labs require teachers with a great deai of technological é);peﬂise~in order to
provide meaningful learning opportunities for the students and have them experience
success (Cliford & Friesen, 20-01). Evans-Andris (1995) found that limited
cofnrriunication between the classroom teacher and the computer lab teacher led to
minimal integration between classroom activities and the computer lab. Hiede and

Hendefson (2001) identified the following drawbacks to using a computer lab: .

e ICT cannot be viewed as a tool to accomplish many speciﬁé_ tasks, because it is
not available whenever the student needs it.

e The teacher cannot naturally integrate ICT into the daily experience of each
student. It becomes a special event.

e The teacher doesn’t have-easy access to ICT for previewing resources or for
personal use.

e Neither student nor teacher learns to take responsibility for the care and
appropriate use of the equipment.

e Time-lines for the use of the room are artificial, arbitrary, and determined by

administrative needs rather than student and teacher needs. (p- 23)

Provenzo, Brett and McCloskey (1999) theorized that when computer instruction is based

in a computer lab, there is “less of a tendency to integrate the machines with everyday
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~ instruction... and then machines are likely to become a part of a separate activity,

typically involving drill and instruction exercises” (p. 8). Clifford and Friesen (2001)
state that adnocates of the lab operate with the assumption that “All students need to be
doing the same thing at the same time, computers are the point” (p. 36). Perry _and
Areglado (2001) claimed that “the technology lab was usually the last place on the tour a
visitor Will actually see technology teaching and learning taking place” (p. 87). They also
noted that “Computers are often located far froln classrooms, where most teaching takes

place” (p. 87).

Whitehead, Cain and Graves (1994) described the move of computers from the lab to the

classroom at Hellsgate Elementary School in Missoula, Montana. Hellsgate Elementary

'School is a K-8 school with over 1000 student.s. Whitehead et al. noted that with a lab

comes the difficulty of scheduling and often expensive equipment sits in a room with no
one using it. “Having the computers in the classroom makes it easier to individualize

instruction in a variety of subjects” (p. 19).

Scheefler and Logan (1999) in their study of computer competencies relevant to teachers
sent surveys to 596 teachers: 120 technology coordinators (64%), 228 secondary teachers
(82%) and 132 university teacher educators (66%) responded. All of the technology
coordinetors and teachers came from Kentucky and all but 21 of the teacher educators
came from Kentucky. The study consisted of 5-point Likert scale measuring 67
competencies that were divided into ten groups. They concluded “Teachers, in general,

have less need to teach about computers and a greater need to use technology as a
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learning tool that is integrated routinely into classroom instruction” (p'. 319). Computer
labs, often equipped with the latest technology, provide a great number of unique
learning experiences for the students. However, these experiences are not always related
to, and therefore do not always support, the learning that is happening in the classroom.

¢
Altematively,. computer instruction can occur in the clasSroom mediated by the classroom
teacher. With the goal to integrate computérs into all areas of the curriéulum, classroom-
based computer instruction has benefits over lab-based computer instruction (Hinostroza,
2000; Provénzo, Brett & McCloskey, 1999; Maddux, Johnson & Willis, 2001,

Whitehead, 1994).

Arguing for computers in élassrooms rather than labs, Clifford and Friesen (2001) advise
that students should have access to computers wﬁen they need them. Lamont Johnson
(1997) theorizes “Tlﬁ full potential of the computer as a teaching and learning tool will
not be realized unless the computer is in the classroom and is an integral part of the
learning and teaching procéss” (1997, p. 4). Clifford and Friesen (2001) theorize “the
work students are doing should guide their decisions about which technology tools they
need. Scheduled access to machines should never determine what they get to think about”
@. 37). Computers in the classroom allov? teachers to individualize instruction in an

attempt to meet the needs of the students (Vockell & Schwartz, 1992; Whifehead, 1994).
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Barriers to Classrqom Use of Computers

Niederhauser and Stoddard (2001) examined the relationships between “teachers’
instructional perspectives and their use of technology in instruction” (p. 15). They were
interested in exploring the argﬁment that.“technology will promote the use of
constructivist approaches to learning” (p. 15). Niederhauser and Stoddard surveyed 1093
elementary school teachers from a western state that was “recognized as a leader in
educational technology” (p. 18)T They found that “teachers’ perspectives about effective
computer-based pedagogy are related to the types of software they use with their

students” (p. 29). Niederhauser and Stoddard concluded that barriers exist with

educational reform initiatives such as introducing computer technology into classroom

curricula. Although technology improves le_arning and/or has a positivé efféct on it
(Hadley, 1993; Hinostroza & Mellé._r, 2000; Schacter & Fagnano, 1999), theré appear to
be a number of barriers fhat‘ impede the use of technology. Fabry and Higgs (1997)
identified resistancevto change, téacher attitudes, professional development, access, and

cost, as the key barriers to integration of technology.

Teacher Experience/Age of Teachers

After an extensive review of an ERIC search, little research was found on the effect that
teacher ¢xpeﬁen§e or age had on integrating computers into the classroom. “The
literature about beginning teachers reveals that most new teachers are concerned about
managing their classrooms and tend to see computer integration as ancillary” (Novak &

Knowles in McGee, 2000, p. 198).
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Resistance to Change

Fabry and Higgs (1997) in their study of the barriers to the educational use of technology
claim that “an innate dislike for change (especially change mandated from above) is the
most basic and significant barrier to technology integration” (p. 388). However, Fullen

and Miles (1992) caution against using the word resistance:

...it is usually unproductive to label an attitude or action as “resistance.” It diverts
attention from real problems of implementation, such as diffuse objectives, lack
- of technical skills, or insufficient resources for change. In effect, the label also

individualizes issues of change and converts everything into a matter of .

“attitude.” (p. 748)

Most teachers teach as their teachers did when they were students. At that time,
.computers were not often used in schools (Cuban, 1986; Vockell & Schwartz, 1992).
Cubén (1986) speculates that mahy teachers go into the profession because they are
conservative by nature; they enjoyed their own experiences in school as students, and
woul_d like to maintain the nature of schools. Research indicates that teachers are less
inclined to use technolégy than other professionals (Yildirim, 2001). Miller and Olsen
(1994) state “The history of innovation in edupation teaches us tolbe cautious about

predictions associated with new technologies” (p. 121).

Davidson and Ritchieli(l 994) conducted a study inveétigating the attitudes of students,

teachers and parents towards integrating computers into the classroom. The study was




conducted at Highland Park Elementary School in Austin, Texas. Approximately 475 K-

Gr. 5 students, 34 teachers, and 231 parents participated in the study. Davidson and

- Ritchie gathered data by having the participants complete a questionnaire relevant to their

position in the school. The three groups conipleted the questionnaire prior to the
integration of the computefs and one year later to “determine whether any changes in
those attitudes had occurred after the implementation of the computers” .(p. 5). The
researchers also used “Informal observation and conversations with teaéhers aﬁd parents
...to verify the documented survey responses” (p. 5) tobcreate anecdotal comments. At

the conclusion of their study Davidson and Ritchie noted that with the advent of

- computer integration, there is a feeling among teachers that their role would dramatically

change and more demands would be I5}lt on them. Fabry and Higgs (1997) claim:

TQ integrate technology into the classroom teachers must make two radical
changes—not only must they learn to use technology, but they must also
fundamentally change how they teach. Teachers are being asked to move away
from relying on a teacher-centered classroom to a more student-centered

classroom. (p. 388)

Along with a pedagogical change, the teacher is being asked to step out of the role as
classroom expert. “...few teachers are as comfortable with computers as their students
are. This puts the teacher, who is supposed to be the expert, at a disadvantage” (Nicol &
Butler, 2001, p. 26). Jacobsen and Goldman (2001) note that a cbnﬂict arises out of the

fact that students seem to have better a understanding of technology than their teachers.
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Dufour (1998) emphasizes the notion that “change is difficult” (p. 50). There are
preconceived notions about use of technology and how it influences fhe role of teachers
(McGee’,. 2000). The attitude or concern that téchnol'ogy is irrelevant to educational
instruction also hinders the acceptance and use of techﬁolo’gy (Ertmer et al, 1 999;.
Schofield, 1995). The belief or attitude that student Qutcorhes will not improve through
the use of technology hinders the integration of compufers into the classroom by lowering
the teacher’s incentive to use computers. If teachers do not feel that thé computer helps
them teach, they wjll not value the technology and will be hesitant to use the available
téchnology (Ertmer et. al., 1999; Schofield, 1995). Bird, in George and Camarata (1996),
identified three reasons for resisting technological change: “(1) perceiving oneself as |
incompetent, (2) rationalizing that adapting is not necessary, or (3) feeling incompetent”

(p. 49). Fullan and Miles (1992) question whether this is resistance to change or simply

part of the change process:

Change does invbl_ve individual attitudes and behaviours, but they need to be
framed as natural responses to transition, not misunderstood aé “resistance.”
During transitions from a familiar to a new state of affairs, individuals must
normally confront the loss of the old and commit themselves to the new, unlearn
old beliefs and learn new ones, and move from anxiousness and uncertainty to
stabilization and coherence. Any significant change involves a peribd éf intense
personal and brganizational learning and problem solving. People need support

for such work, not displays of impatience. (p. 748)
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Teacher Attitude Toward Computers

Ertmer, Addison, Lane, Ross and Woods (1999) completed a study at Midland

- Eleméntary School, a K-5 school of 281 lower and middle socio-economic class students.
Seven K-2 tééchers participated in the study that consisfed ofa survey, three
semistructured interviews and classroom observatidns made over a six-week period. The
study was conducted to “examine teachers’ uses of technology and explore perceptions
regafding how and why fhéy use fechnology’ > (Ertmer et al., 1999, p. 57). They concludéd
that “researchers and educators alike stili report thaf integrating technology into
classroom curricula is not easily accomplished” (p. 54). Success of intggration relies on
the attitudes of the teachers involved in the process of integratiﬁg computers into the
curricula. It is important to look at thése attitudes and determine how they affect this

process (Khine, 2001).

Published research studies stress the importance of teacher attitude when aiming to
integrate computers and technology into classroom curriculum (Hunt & Bolin, 1993;
Marcinkiéwicz, 1993-4; Ertmer et al., 1999). Davidson ‘and Ritchie (1994), Fabry and
Higgs (1997), and Hinostroza and Mellar (2000) have shown that teacher attitude can
positively or negatively.affect the integration of computers and technélogy into the

elementary school classroom.
Marcinkiewicz (1993-94) conducted a study of 170 elementary school teachers from four

schools in the eastern United States of differing size and location. The teachers answered

- questionnaires that looked at “innovativeness, teacher locus of control, perceived self-
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confidence in computer use, bperceived relevance of computers‘ to teaching, and three
demographic variables-age, gender, and years of computer experieﬁce” (p. 224). The
purpose of the study was to determine “whether any of the selected variables were related
to teachers’ compﬁter use” (p. 229). To be eligible for the study teachers needed to have
access to computers for their teaching, be Working with a ratio of one computer per 44

' pﬁpils; and “computers had to have been available at the schools for at least three years”
(p- 224). The researcher.believed that after three years the computers would then be
considered part of the school culture; elerhentary school teachers were choeen because

- “they typicaily teach a variety of subjects and are therefore less likely to be influenced to
use computers by their specialization ih a subject area that emphasizes computer use” (p.
225). Marciﬁkiewicz theorized that by studying elementary school teachers the study
Would reflect the internal motivation of teachers for using computers. Marcinkiewcz
found that “teachers were largely underutilizing computers even though computers were
available in their sehool” (p. 233). Following his study Marcinkiewcz concluded that “To
understand how to achieve integration, we need to study teachers and what makes them
use computers, and we need to study computers and what makes teachers want to—or

need to—use them” (p. 234).

Williams, Coles, Wilson, Richarson end Tuson (2000) studied how teechers are currently
using ICT (Information and Communications Technology), “how competent teachers feel
themselves to be” (p. 308), what kind of training they would need to continue to develop
their ICT skills, and “the factors which tend to encoﬁrage or hinder the take-up of ICT in

the classroom” (p. 308) in both primary and secondary schools. In their study they
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surveyed teachers from randomly selected schools and interviewed teachers. Eighteen
percent (352) of the questionnaires distributed to primary schools were completed and
returned aﬁd 37% (329) of the quéétionnaires distributed to 'secondary schools were
returned. The reséarchers also interviewed 23 secondary teacher's.and 13 primary
teachers; these interviews highlighted the teachefs’ “current knowledge of ICT” and
“their perception of the facts which help or hinder them from using ICT” (p. 309).
Williams et al. found a:
...significant correlation between levels of use of ICT and teachers’ attitudes.
Those who are rhore inélined to identify with thé positive benefits to themselves
and their pupils aiso fend to use ICT more often. Those fof whom the problems
and worries they encounter appear to outweigh the potentiﬁl benefits, tend to use

ICT less often. (p. 311)

Ertmer et al. (1999) concluded integrating computefs into classroom curriculum is a
challenge, and it isvtherefore “important to examine how current classroom practices and
beliefs suppoft or inhibit classroom technology use” (p. 55). “Teachers’ existing
attitud?:s,‘ skills, aﬁd work habits have a great deal of inﬂuence on their acceptance, style
of implementatioﬁ, and integration of educational computing into the curriculum and

their teaching” (Knupfer, 1993, as cited in Hardy, 1988, p. 131).
. Saveyne, Davidson, and Orr (1992) conducted a study of 68 preservice teachers enrolled

in summer sessions of “a required course on computer applications in education” (p. 33)

to see “whether their attitudes and feelings of anxiety are influenced by participation in a
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computer course’” (p. 31). All of the stlrdents completed a survey prior to beginning the
course and 58 completed a survey after the course was contpleted. Savenye et al
concluded that in order for computers to be successfully integrated in the classroom, both
teacher atnd administrator must display positive attitudes. These positive attitudes‘carl

influence the students’ attitudes about computers.

Yildtrim (2000) “examined the ehanges in preservice and inservice teachers’ attitudes
towards computers following their participation in an educatienal computing class, and
explored the factors that contributed to their compqter use” (p. 479). One hundred
fourteen preservice and inservice teachere who were enrolled in a computer class .
designed to increase cemputer literacy of teachers.took part in a Likert-type scale survey
designed to measure the perceived competency of the participants. Of this group 20
students volunteered to take part in the follow-up survey and‘interviews. Yildirirh (2000)
concluded “One way to encourage teachers to use computers in the classroom is to
increase their level of computer literacy. This can be achieved by providing several

computer literacy courses tailored to specific levels of anxiety, and competency” (p. 492).

Jaber and Moore (1999) cenducted a study of 1017 K-12 teachers in rural West Virginia
and rural south-western Virginia. The investigators devised a survey to investigate the
“factors which influence teachers’ use of computer-based technology” (p. 253). They
corlcluded that teachers needed access to computers that were not obsolete. They also
found that teachers “preferred a continueus type of computer training...defined as

training conducted on an ongoing basis throughout the year to provide the teachers with
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the necessary competencies for employing computer-based tebhnology in instruction”
(io. 265). Gilmore (1995) studied a “teacher development program designed to introduce
educational uses of computers and to facilitate their integration into classroom activities”
“(p. 25 1). The prog‘rarﬂ was made up of: “(a) classroom-baséd action research project, (b)
supplementary workshops; (c) dissemination of information through newslétt_ers, and (d)
access to computers” (p. 255). Tﬂe training program was conducte;d by seven
“expeﬁenced classroom teachers with the apbfopriate skills and knowledge to implement
classroom-based training in the use of computers in the curriculum” (p. 254). Gilmore
concluded that this model of professional development served as an effective confidence
builder for teachers who are using new technology. vOne of fhe teachers who took part in
the program stéted “the program is an important aﬁd'valuable one in that it targets aﬁd
can gi_vé confidence to those who would normally think of reasons why they can’t work

t

with computers” (p. 265).

Cost

The cost of technology is a concern for both administrators and tegchers alike. Fabry and
| Higgs (1997) point out that concerns about funds for computer technology is one
significant barrier to the effective use of computers. Although the cost of computer
technoiogy is decreasing, the cost to meet the needs of a school can still be quite high.
“Despite the increasing affordability of technology, costs of this magnitude represent a

significant barrier to technology integration” (Fabry & Higgs, 1997, p. 392).
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Vockell and Schwartz (1992) note that the purchase of coinputers and/or software often
takes financial resources away from other projects. They go on to write that although
cémputers are expensive they are actﬁally quite cost effective: “...ifa $1700
microcomputer is used constantly during the school day, its real cost drops to about a
doilar an hour during the first year” (p. 172). Rogers (2000) points out that while cost and
funding can act as barriers.to the integration of technology, it is often a refection of
priority of technology in the school. Middleton and Murray (1999) concluded that the fact
that technology has a positive effect on student achievement requifes that they should be

of high priority.

Wiekart and Marrapodi (1999) studied 25 “averége” urban neighboﬁrhood elémentary
and middle schools to determine how computer technology was being integrated into the
schools. The researchers observed how technology was being used in the classroom,
interviewed the technology teacher, classroom teachers and the principal of each school,
“and used a survey where the staff answered questions about funding, staff qualifications,
wiring and number and types of computers being used. Weikart and Marrapodi (1999)
observed that “Repair and upkeep of existing technology‘was an elusive goal for school
principals and technblogy teachers aiike” (p. 54). They concluded that “Weil-planned

technology efforts were hampered by the absence of fund allocations for necessary

repairs and upgrading of computers.
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Access to Computers

“Access” is a term used by Fabry and Higgs (1997) to describe the “availability of
technology... locating the proper amount and right types of technology... connectivity,
nbiquity, and interconnectivity” (p. 390). Student to cdmputcr ratio; which can vary
amongst schools, is another barrier negatively affecting teacher attitude defined under the
term “access” (Fabry & Higgs, 1997). Limited “access” has a negative affect on the
empowerment of teachers to make a positive decision about technology integration

(Fabry & Higgs, 1997).

Ross,.Hogaboam-Gray and Hannay (1999)} conducted a study to look at “what factors
influence teacher confidence in their ability to implement computer-based instruction
before and after an infusion of information technology’ > (p. 77). They found that “when
teachers had greater access to information technology (more computers, training and
software) their opportunities for successful teaching experiences increased, thereby

contributing to greater confidence in their instructional ability” (p. 87).

Dupagne and Ktendl (1992), in their reVieW of literature relating to teachers’ nttimdes
toward computers, claimed that teachers who have regular a’ccess> to a computer display
positive attitudes towards their use in the classroom (1992). Hadley and Sheingold (1993)
analyzed data from .a survey sent to teachers who were competent in computer |

- technology integration, and “taught grades 4-12 in urban, suburban and rural public

schools in all fifty states” (p. 266). Hadley and Sheingold concluded that teachers and
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students were able to feel a greater sense of achievement when they had access to

technology.

Teacher Training

Teachers’ lack of formal training in computers has resulted in a lack of conﬁdepce when
dealing with technqlogy in the classroom (Fabry & Higgs, 1997; Hardy, 1998; Ertmer et
al., 1999; Yildirim, 2001). Lack of confidence in ﬁsing or teaching computers “may cause
some people to avoid using them” (Hardy, 1998, p. 126). Many teaqhérs feel

‘ inadequétely prepared to integrate technology into théir classes, which prevents them
from using the technology as a teabhing/learning tool (Hardy, 1998; Ertmer et al., 1999;

~ Yildirim, 2000).

Hunt and Bolin (1993, as cited in Fabry & Higgs, 1997), claim “The educational potential
computers possess will not be fully realized unless teachers embrace and understand how
to effectively use them” (p. 385). Computer training is a key factor in confidence (Fabry
& Higgs, 1997; Hardy, 1998; Okinaka, in Hardy, 1998; Hickey, 1993; van Braak, 2001;
Marcinkiewcz, 1993-94, Zeitz, 1995; Guha, 2001;Yilidrim, 2000) and knowledge (Guha,
2001; Williams, Coles & Wilson, 2000;" Yilidrim, 2000) in teaching and willingness to
~integrate computers into the curriéulum within the elementary classroom (Dias, 1999).
The need for training hés been referred to as “esséntial to facilitate chaﬁge” (Fabry &
Higgs, 1997, p. 388). Dexter, Anderson and Becker (1998) note “for teaéhers to-

- implement any new instructional strategy, they must acquire new knowledge about it and

then weave this together with the demands of the curriculum, classroom management,
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and existing instructional skills” (p. 223). For example they “must be given time,
training and support to have the skills to make technology transformational” (Fabry &
Higgs, p. 390). Johan van Braak (2001) conducted a questionnaire study of 236 randomly

selected secondary school teachers “familiar with computer use” (p. 141). He concluded:

It would be advisable for teachers be to [sic] exposed to examples of good
practice during in-service training. This would help them getting familiarized with
computers, with their use in the classroom, and with their value as a pedagogical

tool. This is likély to decrease the degree of resistance among teachers. (p. 151)

Many practicing teachers do not feel that they received adequafe computer training
during their pre-servicé training but are still required- to teach computers ("Yaghi, 1996;
Glenn & Carrief, 1989). Teachers can build their confidence with computers through
workshops such as in-services to prepare them for teaching computers in the classroom
(Hardy, 1998; Marcinkiewcz, 1993-4). In-service training should be planned in a way

that meets the needs of the teachers (Hardy, 1998; Collier, 2001; Williams & Cole,

© 2000).

Zeitz (1995) speculates that while traditional in-service courses provide teachers with a

- satisfactory amount of training for integration of technology, it is frequently in the form

- of a one-day workshop where the teachers are expected to expand on what they have

learned after the workshop. Sparks argues that these forms of in-service is seldom

effective and typically “produce little laéting change in the classroom” (p. 52).
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Gilmore (1995) sfudied a “teacher development program designed t§ introduce
educational uses of computers and to facilitéte their integration into classroom activities;’
(p. 251). The program was made up of: “(a) classroom-based action research project, (b)
supplementary workshops, (c) diséeminati'on of information through newsletters, and (d)
access to computers” (p. 255). The training program was conducted by seven
“experienced classroom teachers Qvith the appropriate skills and knowledge to implement
classroom-based training in thé uée of computers in the curriculum” (p. 254). She
concluded that one day training sessions do not always.allow teachers to immediately
app.ly skills 1earned to the classroom (Gilmore, 1995). MacArthur, Pilato, Kercher,
Peterson, Malouf and Jamison (1995) studied a meﬁtoring program to provide support for
teachers using computers. Data from‘ the program were collected from 75 participants, 21
mentors and 54 participants in the second year of the program. Déta collection consisted

| of ‘course evaluations completed at the end of each semester; a Computer Use
questionnaire completed at the beginning and at the end of each semester by both the
mentbrs and protégés; and computer logs that were used for two weeké at the beginning
and two weeks at the end of each semester. Following the'study MacArthur et al.
concluded “Traditional insen&ce education, time limited and decontextualized, can‘not’

offer the on-site support that computer users require” (p. 60).

A review of the literature concludes that there are more effective methods of training
teachers, such as weekly seminars, coaching, technology mentors, and peers (Zeitz, 1995;
Gilmore, 1995; Weikart & Marrapodi, 1999; Collier, 2001; Hadley & Sheingold, 1993,

Sandholtz & Ringstaff, 1996). Hadley & Shiengold found that “onsite support and
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colleagueship are critical ingredients to successful technology use” (p.b 299). Lockard,
Abrams, and Many (1997) state “the identified needs of the téachers committed to
technology must be addresséd, needs that will vary greatly from one school to the next”
(p 378). Teachers feel that on-going training and support is critical for integration of
technology into the classroom (Williams, et al., 2000; Lebaron & Collier, 200i; Weikart

& Marrapodi, 1999). One technology resource teacher felt that teachers would use their

. classroom computers more if they knew they had support when it was needed (Pearson,

'1994). Gilmore (1995) states:

Although inservice courses were seen as adeqliate,_fthere frequently was
subéequent fading or nonuse of skills developed in the course. School-based
training, on the other hand, allowed teachers to work with colleagues Whom they
knew, on equipment with which they wanted to become familiar, and with
software actually available to them in the schooi. It was described as professional

development over which teachers had a considerable amount of control. (p. 254)

Johan van Braak (2001) conducted a questionnaire study of 236 randomly -

selected secondary school teachers “familiar with computer use” (p. 141). The purpose of
the study was to investigate “the relationship‘between computer use in the classroom and
inﬂuencihg factors on an individual level” (p. 141). He concluded that in order to
decrease resistance to technology in the classroom, teachers should be “exposed to

examples of good practice during in-service training. This would help them getting
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familiarized with computers, with their use in the classroom, and their value as a

. pedagogical tool” (p. 151).

Holohan, bJ urkat, and Friedman (2000) conducted a study of a three-year mentor teacher
mod'el developed to teach mathematics with computer te_chnology. The progrém consisted
of 39 middle and high school teachers in various New Jersey school districts trained to
use computers éffectively in compﬁter technology to teach mathematics and act as mentor
teachers to “diffuse and institutionalize the usé of these new technologies to other
classrooms” (p. 337). The mentor teachers’ “computer skills, confidence using

| computers, and attitudes toward computers” (p. 340) were assessed during the ﬁfst two
years of the program. In year three of the program, the degree to whi_ch the‘ mentor
teachers “had integrated computer techﬁology into their curricula” (p. 341) was
evaluated. At the end of the project the 39 mentor>teachers and the 212 mentee teachers
were surveyed and interQiewed to assess.the success of the project. Holahanb et al.
concluded that while mentoring activities take place in several different ways the key to
the program is “sufficient support and time to plan mentoring activities and work with |
mentees” (p. 348). MacArthur et al. (1995) identified the need to focus on the individual
needs of the learner/protégé as a key to the mentoring process. Wildman ¢t al. (1992) |
caution that a mentoring program must be locally developed and designed to me_:ét the

needs of thoSe involved.

David Welton described how the teachers at Ramirez Elementary School, a school of

‘over 700 students, learned to use the technology to facilitate student learning in social
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studies and literacy skills. He noted the importance of a computer resource person:

HaVing a computer resourse person who is always available, and who can stand
by a teacher’s side and demonstrate what to do, was a key component in helping
teachers learn how to use computers. Even when teachers began striking out on
their own, they were comforted by the fact that they had someoné to call on if

they ran into problems... (p. 29)

Sandholtz and Ringstaff (1995) working on the Apple Classrooms of Tomorrow project
worked with a database that.inclu_ded 32 teachers. Through personal narratives from the
teachers Sandholtz and Ringstaff identified the need for teachers to implement their

training into their practice:

...teachers who are learning to use new technological tools want to use their new
skills as soon as they refum to their classrooms. Too often, new. skills become
rusty while teachers wait for new equipment to arrive. The project stipﬁlated that
participating teachers should have access to technology as soon as they are |

finished their training. (p. 292)

Catherine Collier (2001) in her examination of approaches to staff development for
technology, theorizes that for successful integration of technology into the classroom

teachers learn the following:
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* Hands-on exerciées, focused on the curriculum, with tools such aé an office
package; multimedia, and Internet browser and e-mail

* Interaction with software packages and a forum to consider their use in the
curriculum |

* Examples of well-designed lessons, units, and projects that use technology in
én integrated fashion |

= Instruction in finding and évaluating resources.

* Instruction in techniqﬁes and technologies for student inquiry, such as
-probeware, WebQuests, simulations,» modeliﬁg tools, and design tools

= Instruction in the creation of new resources, Such as those produced with

video, hypermedia, and authorware. (p. 62)

Hardy (1998), in a review of teacher attitudes toward and knowledge of computer

technology, identified the following concerns that teachers have about technology:

lack of hardware and software (availability and quality)

= not having eriough time for computer activities in the classroom

* how to effectively integrate computers into the classroom

» Jack of adequate training to build their confidence and computer skills to use

computer technology effectively. (p. 66)

Having administrative support, adequate funding, time, and training are some factors
noted by Fabry and Higgs (1997) that facilitate the implementation of technology.

Confidence (Ertmer et al., 1999), lack of anxiety (Dupagne & Krendl, 1992), “motivation
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and commitment to student learning” (Hadley & Sheingold, 1993, p. 298), and “support
for integration and collegiality” (Hadley & Sheingold, 1993, p. 298) are attitudes that
facilitate integration. Fullan (1992) notes the importance of recognizihg the reésons for
people not wanting change and claims that although it often has negative connotations
this is not alwayé-the case. Any change involves a mO{/e away from something that is
comfortable to something that is new and unfamiliar. In order to address “resistance to

<

. change” teachers must have a clear picture of where the change is going to take them.

Teacher training on how to use and integrate technology is as important as buying the-
technology (Middleton & Murray; 1999, Smith-Gratto & Blackburn, 1997). Hardy
(1998) notes that teachers who obtain knowledge about teéhnology are more likely to use
technology in their teaching. Honeyman and White (1987 as cited in Dupagne & Krendl,
1992) found that ““...educators with previous computer skills tend to show lower levels of
~ anxiety towafd computers than do other educators” (p. 443). Hardy (1998) found that as
teachers become more familiar with computers, and their capabilities, they become more
enthusiastic about using them. Teacher attitudeé toward computer use can be affected
favourably, if they have an understanding of how computers can be used most effectively
(Okinaka in Hardy, 1998). Hardy (1998) found that “...the teécher is the central figure
who essentially deqides whether to utilize computer technology in the classroom and
therefore needs to be aware of of have a basic understanding of how the technology can
be integrated and effectively used in the classroom” (p. 119). Hickey (1993) completed a
quélitative étudy (narrative) using classroom observation and interviews to describe |

through narrative detail how computers were used in the classroom. “Over a two year

46




period, eighty-three teacher education interns in a social studies methods course served as
participant-observers in elementary classiooms” (p. 220). Each intern was assigned an
elementary classroom. The paﬂicipént-observers completed the “observation instrument
using personal narrative” (p. 221) followed by t/he interviews of the classroom teacher.
“The interviews did not take place until after all other data had been collected, in order to
avoid possible bias in either participant-observer reports or teachers’ normal curriculum
planning” (p. 221). Hickey felt that the participant-observer method of ebservation would
be most effective since the interns were expected to be involved in the daily
administration of the classroom. Hickey concludes that providing teachers with “trairiin’g

in curriculum integration so that computers are viewed as an integral part of curriculum

planning” (p. 219). Informed and educated teachers are “more likely to set higher goals

- for students and themselves, persist through obstacles, and be more successful” (Ertmer

et al., 1999, p. 76).

Conclusion

A review of the literature indicates that computers can be looked at as an educational tool
to enhance the learning experiences of studente. Recent research supports the integration
of computers in elementary curricula. The integration of computers into the curriculum
has caused a paradigm shift in the way teachers are now expected to use computers.
When teachers create leamingbopportunities where their students are able to use computer
technology learning has the opportunity to become more individualized providing a
constructivist learning environment. Experts support the useof computers in the .

classroom versus in a laboratory, however, little research has been conducted on
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education comparing location (lab versus classroom). There are several barriers that need
to be addressed before the integration of computers into the curriculum can be considered
a success. Budget constraints are an issue that must be addressed when looking at

purchasing new computers. Novice teachers tend to focus their energy on managing their

classroom and may have little energy to spend on computer integration. Teachers teach as

they were taught. This teaching model is often not compatible with the constructivist
teaching model that is supported for computer integration. Space is another issue that
needs to be examined. A school might have the finances for the computers but location of
these computers is also important. Computers in the classroom, integrated into the
curriculum, represent a paradigm shift for fnany _teach¢rs. If computers are put into
classrdoms as opposed to labs the classroom feacher is asked to take on a new role, the
role of facilitator and often times the computef expert. However in the role of facilitator

the teacher has to be willing, in a sense, to “give up control” of the class and let the

- students take ownership of their learning.

It is possible to have the financing in place, have space in every room for the computers
but have a staff that balks at using them. Teacher attitudes must be examined carefully
before successful integration can take place. Teachers display a wide range of attitudes
towards technology that impact the way comphters are used in educational settings.
These attitudes have been formed be a multitude of factors such as confidence in working
with computers, past experience and training with computers, funding, access, and

administrative support.
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In order to increase computer use in classrooms and the integratibn of technology, we
need to examine teacher attitudes and the factors that affect the attitudes. It is apparent
that many teachers do not feel that they are adequately trained to have computers used in
the classroom. This issue' needs to be addressed for both pre-service teachers an.d
practicing teachers. In-sefvice courses must Be designed to address the following issues:
working knowledge of computers; competence working with computérs; a feeling of
being able to facilitate their students’ learning; and sﬁétegies for integrating computers
into the curriculum. Once these factors have been addressed and attitudes reformed, we
can expect a smoother transition of integrating technology into the elementary curricula.

However, Earle (2002) cautions:

...the focus of integration is on pedagogy—effective practices for teaching and
learning. Teachers need to make choices about technology integration without
becoming technocentric by placing undue emphasis on the technology for its own

sake without connections to learning and the curriculum. (p. 10).

Sanholtz, Ringstaff and Dwyer concluded that:

Technology is a catalyst for change processes because it provides a distinct
departure, a change in context that suggests alternative ways of operating. It can
drive a shift from a transitional instructional approach toward a more eclectic set
of learning activities that include knowledge-buildiﬁg situations for
students...Underlying fhis model is our view that such changes will occur only if

there is a concomitant change in teachers’ beliefs about their practice. However,
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instructional evolution is not simply a matter of abandoning beliefs but one of N
grédually replacing them with more relevant ones shaped by experiences in an
altered context. Beliefs are a source of guidance in times of uncertainty; they are
important in defining teaching tasks and organizing relevant informdtidn. They
are an irreplaceable elément in the process of imagining alternative futures. ..

(2000, p. 268).
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CHAPTER III

METHODOLOGY

Overview

The purpose of this study is te examine the factors tttat affect the integration .of computer
technology in an elementary school and to develop ways to facilitate the integrgtion of
computers ihto the .elementary currieulum. The methdd_ of inquiry chosen for this study ,

consisted of questionnaires, interviews and focus group discussions.

Ethics Approval

Applieation was made to the University of British Columbia (UBC) Ethics Committee in
September of 2001, to conduct the study for the dual purpose of a Mastet of Arts thesis’
and a self-initiated proj ect to improve the existing ICT program at the school where I was
v10e-pr1nc1pal A certlﬁcate of approval was issued once the ethical review comm1ttee

“had approved the study Thls certlﬁcate can be found in Appendix A of this paper.

Characteristics of Subject Population

The subjects for the study were part-time and full-time teachers, regardless of whether
they were enrolling teachers or non-enrolling teachers, and teacher assistants. The
subjects taﬁght ‘at an independent elementary school in British .C01umbia that serves 375
v students. The students (grades 1-7) in the school had access to the computer lab with the
computervspecialist, for 30 minutes per week, and were also able to book the lab when it

was not in use by the computer teacher. However, because the lab only had 15 computers,
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it was only able to accommodate 15 students at one time. Kindergarten students had 30
minutes per week of computer time in the lab with a teacher’s aide. Access, number of
" computers, and operating platforms in each individual classroom varied depending on the

class.

P1 >ng Retreat

At a planning retreat iﬁ Octobet 2001, the study was introduced to, and approved by, the
Parish Education Committee, school administration and teacher repreeentatives who

g attended the retreat. At this retreat I gave a Power Point presentation‘ (Appendix B)
expléinjng the evaiuétidn of our'exisﬁng ICT progratm. I outlined my plans to survey
teachers using a qﬁestionhaire and interview fonhat, artd by conducting focus group

discussions in the months of January 2002 to June 2002.

Staff/Subjects

~ After receiving approval from the UBC Ethics Committee, the study was explained to the
staff (potential subjects) by the investigator. It was made clear to the staff that the
purpose of the study was to improve our existing ICT program, and in'order to fulfill that

purpose, teachers’ thoughts, experiences and attitudes about computers were needed.

Recruitment and Consent for Questionnaire

The study was formally introduced to the staff during a staff meetmg in January of 2002.
All enrolhng and non- enrolhng teachers teacher ass1stants and pnnc1pal in the school (23

in total) were invited to take part in the questionnaire. One day following the introduction
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of the study, a questiohnaire (Appendix C), and cover letter (explaining instruction and -
ensuring anonymity) (Appendix D) were enclosed in a manila enVelope and placed in |
each of the teacher’s mailboxes. No identifying marks were placed on the questionnaireé, _
and teachers Were asked not to put their names on the queétionnaires to ensure
énonymity. Participation in the study was voluntary and consent was assumed if the

questionnaire was completed and returned to the secretary.

Purpose/Development

The purpose of the questionnaire was to gaih information about teacher attitudes 'tov.vards
computers, teacher experience with computers, teécher ﬁse of computers at home and in
the classroom, access te computers, teacher training in computers, pfeference ‘foir location
of computers, preference for skills to be taught using computers, and demographics.
Queetionnaifes in the lizterature erre reviewed and relevant questions were chosen to
jnclude in the questionnaire; other questions I created myself. The questionnaire
consisted of a variety of appropriate questions using a Likert-scale. No written
information_was allowed, enly circling the most correct answef; The polarity was
changed on a percentage of questions (13%) to ensure that teachers were answeririg the

questions thoughtfully. -

Literature Resources
Below I have listed the literature/resources in which I found the following questions.
Following the return of the questionnaires, I divided the questionnaireé. into two sections,

Part 1 and Part 2 for clarity. -
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In the demogephjc poﬁion of the questionnaire:
Survey of Teachers’ Attitudes Towards Computers (1997)
Questions 2, 3, 6, 7, 8, 9 and 10.
Delte School District Teacher Information and Comfminication Technology Survey
Question 5. |
Parent, Teacher, and Student Attitudes Toward Computers at Highland Park Elementary
School by Dr. Gayle Davidson and Scott Ritchie |
Questions 13 and 14.
In the second part of the questionnaire:
Survey of Teachers® Attitudes Toward Computers (1997)
Questions 1, 3, 4 and the question that required the teacherS toidentifvahere fhey
are in the adoption of computers. |
Parent,bTeacher and Student Attitudes Towards Computers af_ Highland Park Elementary
Scheol |
Questions 5, 6,7, 34 and 35.
Teachers’ View of Technology and Teaching

" Questions 14 and 15.

Validity

The questionnaire was tested for validity by number of experts in the field of both
education and information technology. The list of people who verified the study included
‘an IT professor in the Faculty of Education at UBC, a computer programmer, the former

ICT coordinator at the school where the study was completed, the former principal of the

54




school and a classroom teacher with a specialization in ICT. It was noted that the survey
was weighted with statemenis/questions addressing teacher attitudes towards computers
and not enoggh focus on pedagogy and how computers were being used in the school.
More questions wereadded to address the issue of how eomputefs were being used in the |
school and how teachers wanted to see them used .in the achO'ol. Two classreom teachers
and one computer teacher then piloted the questionnaire.' The respondents did aot ‘ihdicate
any problems or concerns regarding the qﬁeétions er questiohnaire'with the exception of

one spelling mistake and a change in the in the order of questions in Part 1.

_ | Initially. there was concern about how the teachers on staff woulci respond to the
questiqnnaire kn_owiﬁg that their anenymous responses as a group would be reviewed by
the school administration. Along with assuring anoﬁyfnity ef each teacﬁer, I felt that it’
would-be important to reassure the staff that their responses would be used to make an
info@ed decision to improve the ICT program at school. The purpose of the -
questionaaire was discussed at a staff meeting prior to its .' distribution. At the meeting I
assﬁred the etaff that participation in the study was voluntary and theﬁ responses would

| riot be used for anything else but the stated purpose which was to measure 'the factors that
affect the integration of computers and how we can facilitate the integration of computers
into the curriculum more effectively. The study began in January of 20_027 Because of a
timeline established By the Parish Education Committee it was critical that a significant
portion of the study be completed by fhe deadline of February 2002 in order to make

recommendations that could be included in the budget fer the upcoming school year.
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Data Analysis

- The initial stage of d'éta analysis involved calculaﬁﬁg the percentage of each person’s
response for each question usin'g:a calculator. Individual responses were then added
together to create percehtages responding to each Likert answer as a group. These data
were entered into an Excel spreadsheet and bar graphs were created using the graphing -
program on Excel (Appendix G). The information from the graphs was alSo summarized
in téxt form and pfeparéd on Power Point slides for the purpose of presenting the
information to the Parish Education Committee (PEC). After the information was
presénted to the PEC and the findings were discussed, the sa:rrvle'inform‘ation was

presented to the teaching staff.

In the sec;)nd stage of analysis, items on the survey were clustered together and tested for
reliability using SPSS. The following items made up the cluster “Computer Skills Should
be Taught”: word processing, graphing, presentation of wofk, internet search.‘ When
tested for reliability, the cluster had an alpha of 0.77. The'folldwing items made up the
cluster “Positive Teacher Attitudes Towards Computers”: acknowledgement that
computers provide irreplaceable alternatives in teaching, ackn(;wledgement that
cbmputers are not a waste of time, the value of téaching‘with computers, incorporation of
available computer technology into the classroom, positive attitude about internet, a
positive feeling that computers would improve the pérforrnanée of the teacher, a positivé
_ feeling that computers would improve the quality of _student work, a positive feeling that
computers.-would motivate students, and acknowiedging the fact that with guidahce

teachers could see computers playing a larger role in their class. When tested for
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reli_ébility, the cluster had an alpha of 0.86. The following items made up the cluster
“Cuﬁent Use of Computers to Enhance Student Learning”: students complete |
assigrlments on the computer, teacher uses computer to individualize learning, teachers
plan uﬁits with integration of cofnputers in mmd When tested for reliability the.alpha'
was 0.81. The following items fnade up the cluster “How Teachers See the Use of |
Technology Enhancing Learning”: teachers see-the_ use of computers enhancing students’
math skills, teacheré sée computers enhancing students’ feading skills, teachers see
computers enhancing students’ writing skills, teachers see cbmputers enhanping students’
problem solving skills, 'teacherswouid use computers more if they had more access to
computers, téachqs envjsion computérs beiﬁg used to feinfofce cdncepté studied in other
sﬁbject areas. When tested for reliability, the élpha was 0.75. Cnce thé clusters proved |
reliablé they were then used to look for statistical significance, using the non-parafnetric

test, the Ménn—Whitney U Test, between different groups of teachers: for example,

experience of teachers, age of teachers, level of computer confidence of teachers,

perceived emphasis of computer use in the school, and teacher use of computers at home.

The Mann-Whitney U Test was used because 6f the of the very small sample sizes.‘ used

in the study.

Recruitment and Consent for Interviews

A stratified random sample consisting of primary and intermediate teachers was used to
recruit subjects for the interview process. The subjects were given a cover letter

expléining the study and interview process and consent form (see Appendix F). All
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teachers who were approached to participate in an interview consented and took part in

an interview. The interviews took place during February, March and April of 2002.

Purpose/Development

Following a simple analysis of the group answers from the questionnaire using Excel,
questions where the majority of teachers strongly agreed or strongly disagreed were
highlighted. The purpose ‘of the interview was to ¢1arify or expanci on the answers to
these close-ended questions and to allow an open-ended discussion about teacher
éttitudes/pefceptions, experience and thoﬁghfs about corﬁputers in the school (Appendix
E). The stylé of interview I Chose allowed open' discussion about topics that arose that
were unique to each interview. I took a passive approéch atteinp_ting not to influence
subjects’ answers/discussions during the interview and acted ohly as a facilitator to
encourage free expression. The interview lasted in the range of 20-30 minutes. .The

responses to the questions during the interview were hand written by the interviewer.

Data Analysis

The hand written information from the questionnaires was reviewed and patterns were

looked for in responses. Unique or important points were transcribed to Word.

Recruitment and Consent for First Focus Group
All staff members (enrolling and non-enrolling teachers and teacher assistants) were

asked to participate in a focus group to discuss the data from the questionnaires. All

teachers were present at the focus group where data from the questionnaire were




presented in Péwer Point and lecture format pfior to discussion. The focus group took
place in April 2002. Consent was obtained via letterl with subject and witness signature.
Subjects who already signed a consent form for the interview did nof need to sign a

second consent form‘-f(')r the focus group. All other subjects who participated in the focus

‘group by spéaking but Were not interviewed signed a consent form (see Appendix F).

Purpose/Development

The purpose of the first focus group was to review and discuss the resulfs of the
questionnaires and interviews and to review the upcomiﬂg year’s plans fof inteéating
computers into the cﬁfriculum. Followiﬂg the i)resentaﬁon of the preliminary

. quesﬁonnaire and interview-results"to the PEC, it was decided that funding_Would be
provided for the purchasg of 24 new computers. The exisﬁng computer lab would remain

intact. The new computers would be placed in six classrooms.

Recruitment and Consent for Second Focus Group

At a staff meeting in May 2002, teachers were presénted the opportunity to take part in a
pilot project where four to six computers (with wireless Internet connection), would be
placed in some classrodms, with the goal to integrate computer technology into the |
curricutum. All teachers willing to take part in the pilot project were asked to meet with
the investi_gator within the next weék to diséﬁss the next phase of the proj'ect. Six
inténnediat¢ teachers volunteered to be part of the pilot prbject. These teachers verbally
agreed to take part in a second focus group, which was carried out in June 2002. Consent

was obtained via letter with subject and witness signature; during the initial focus group
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B subj ects. that did not participate in the initial focus group by speaking but participated in

the second focus group signed a consent form (See Appendix F).

. Purnose/Develonment

The purpose of the second focus group was to discuss what support would be required to
ensure successful integration of computers. ThlS group compr‘ised the second part of rhy |
study: faeilitating the integration of computers.. The'main.obj ective of ﬂﬁs part of the
study was to investigate what training and support the classroom teachere would need in
order to integrate techx_lology into their classrooms. Frem the responSes during the second
focue group, a staff development model was created that would provide the teachers with
initial training so they would feel comfortable usiﬁg the computers in the elassroom and

also provide continued support for the teachers as the school year progressed. Responses

‘from the second focus group were tape-recorded and notes were carefully transcribed

from the meeting by the investigator. The duration of the second focus group was 60

minutes.

Data Analysis

Because a preliminary professional development model for integrating computers was
created during the second focus group, no further analysis was performed. The premises
for the model were transcribed onto Word in Microsoft Works and were presented and

discussed with school administration and the incoming ICT coordinator (Appendix I).

Permission was given, by the school principal, to present those recommendations in this

paper (Appendix J).




Concluding Comments on Methods-

Two methods were used to investigate teacher attitudes towards integration of
computers—a questionnaire and interview. Focus groups v&ere uéed to discuss the
findings from the questionnaires and interviews and to dgvelop strategies to integrate
computérs into the elemenfaxy curriculum. The final focus group devéloped a model to
initiate teacher training 6n new computers being integrated in séme of the classrooms and

céntinued support throughout the 2002-2003 school year (Appéndix I). ,
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CHAPTER IV
DATA
The purpose of the study was to investigate the factors, from the point of view of the
teacher, gffeéting the integration of computer technology at the school 'and to develop
. methods to facilitate the integration of computers into the elementary curriculum; Based
on the written and verbal opinions of enrblling and non-enrolling teachers at the school. |
The objectives of th¢ study were as follows:
1. To determine if teachers felt that compﬁter instruction would be best served in a
computér lab or classroom.
2. To detenﬁine what feacher barriers exist to the integratioh of computers into the
classroom/ curliculufn.
3. To determine what computer skills the teachers feel should be taught.. |
4. To detefrﬂine which academic subjects. the teachérs feel should héve computer
technology integrated into ther curriculum to enhance learning Aopportunities.
5. To determine what kind of operating plaffofm to use in the séhool\, PC or Mac.»
6. To determine the type of teaéhef training needed for successful technology
integration.
- 7.  To determine what changes needed to be made to the curreﬁt information and
communication technology program at the school to enhance the learning

, opportﬁnities of the students.
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~ All subjects who participated in the studylcomple'ted a questionnaire consisting primarily
of five-point Likert scale questions. A sample of five teachers who completed the
questionhaire participated in one-on-one interyiews with the investigator to:

1. clat‘ify issues that arose follOwjng an a'nélysié of thé questionnaires,

2. openly express fheir opinions on a nurhber of topics. regarding comp}iters at the

school. '

The teachers hévg been given pseudonyms to pro;tect their :arllonymity. Teachers also
participated in a second focus group to disbﬁss the ﬁndings of the survey and iﬁtewiewé'

and to discuss the preliminary plans of direction that our computer program would take

over a thrée-yéar period commencing the next school year.

Further analysis of the sﬁfvey révealed that the follbwjng factors were important when | |
deterr'nirﬁng how corhputers were beihg used by the sfudents and integrated into the
.curriculum: : ' o | | .

e age of the teac»herv

e years of experience of the teacher

e teacher confidence with cofnputers :

. I')erceived emphasis 6f computers in the school by the teacher |

¢ the extent of teacher computer use at home.

Each factor was compared to opinions/statements about computérs that were clustered
together following an analysis of responses from the questionnaire. The

opinions/statements were:
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e Computer Skills to be Taught
e Computer Skills That Should be Taught
. Positive Teacher Attitudes Towards Computers
e Current Use of Computers to Enhance Student Learning
e Ideal Use of Computers to Enhance Student Learﬁing
e The Best Place for Computers is in.the Classfo_om

e The Bést Place for Computers is in the Computer Lab'

e Student Learning Would be Best Served Using PC Computers

- e Student Learning Would be Best Served Using Mac Computers. -

"The Mann-Whitney U Test was chosen to compare factors to each cluster. The Mann-
Whitney U Test is commonly used for non-parametric data with small subject pools. |
‘Because this study was undertaken at one school with a total n value of 19 and

comparative factor groups with n’s as small as 6, the Mann-Whitney U Test was chosen.

Each factor and opinion/statement was compared to one another using the Mann-Whitney
U Test to calculate a p. value. Statistical differ¢nces béﬁveen the two factor categories
were then determined (setting the p value gt <0.05) and presented in table format. A
written review of the Mann-Whitney U Tes.t follows each test.. A breakdown of the
vcluster compared to the factor categories .in table and written form further explains the
basis for the calculated p value. Table headings of cluster breakdown include the number
of "subj ects, mean value ih each cluster category, and standard deviation. At the end of

each cluster (following Tables 10, 20, 30, 42, 44, 46, and 48), quotations from the
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interviews and the first focus group that support or disagree with the findings of the

questionnaire, with regards to that particular cluster, can be found.

_ Computer Skills Should be Taught

The folloWing ten tables (Tables 1-10) describe which computer skills teachers felt
students should be taught. The cluster “Computer Skills to be Taught” was compared to:

age (Tables 1& 2) teaching expenence Tables (B & 4); computer conﬁdence of teacher

~(Tables 5 & 6); the amount of emphasis, as perce1ved by the teacher, of computer use in

the school (Tables 7 & 8); and use of computers at home by the teacher (Tables 9 & 10). -

Table 1. Mann—Whitney U Test Results of Teacher Beliefs of Which Computer Skills

Should be Taught to Students in Two Teacher Age Groups

Variable Agel Mean | Age2 Mean Mann- Asymp.

n Rank n Rank Whitney Sig.
U (p. value)
Computer 8 12.19 11 8.41 26.50 0.14
Skills to be ' _ '
Taught

Note. The Age 1 group is made up of teachers under 40 years of age. The Age 2 group is

made up of teachers 40 years of age and over.

As Table 1 shows, when compared by age; the cluster “Computer Skills to be Taught”
revealed no statistically significant differences between the two groups. However, the
differences between the mean ranks of 12.19 for the under 40 group and 8.41 for the over
40 group are substantial. The younger teaclrers more strongly agreed that computer skills

should be taught to their students. Because the numbers of subjects are so small (8, 11),
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the findings might reflect a Type II Error, and the mean difference between the two

teacher age groups may be real.

Table 2. Mean Likert Scores of Teacher Beliefs of Which Computer Skills Should be

Taught to Students in Two Teacher Age Groups

C Agel Age 2

Computer Skillstobe | n | - x SD n x | SD Dif. in x
Taught . :
Keyboarding 8 4.50 0.54 11 4.36 0.51 0.14
Word Processing 8 4.63 0.52 11 4.18 0.60 0.45
Graphing 8 | 4.13 0.99 11 4.09 0.70 0.04
Presentation 8 4.50 0.54 11 | 4.18 | 0.60 0.32
Internet Search 8 4.63 0.52 | 11 | 427 0.65 0.36.

Note. The Age 1 group is made up of teachers under 40 years of age. The Age 2 group is

made ﬁp of teachers 40 years-of age and older. -

Further aﬁalysis of the data (Table 2) reveals that for each of the components of the
' “Compﬁt'er Skills to be Taught” cluster, the differences between the two teacher age
groups were between 0.04 and 0.45 on the five-point scale. The differences were not
statistically significant. When breaking down the computer skills that should be taught
into individual components it was found that the under.40 group moré strongly agreed
that each computer skill should be taught compared to the over 40 group. Ali of these
- differences are very small with word processing showing the largest difference for thé
two age groups. This finding is consistent with findings for experience (Table 4). The
standard deviation 0f 0.99 in the graphing _category of Group 1 can be attributed to one
subject’s responses of 2 on the five-point Likert scale. All of the other subjects’ responses

ranged from 4-5.
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Table 3. Mann-Whitney U Test Results of Teacher Beliefs of Which Computer Skills

Should be Taught to Students in Two Teacher Experience Groups

Variable Experience 1 | Mean Rank | Experience 2 | Mean Rank Mann- Asymp. Sig.
n n Whitney U (p. value)

Computer 8 11.94 11 8.59 28.50 0.20 |

Skills to be ' ‘

Taught

Note. The Experience 1 group is made up of teachers with 0-10 years of teaching
experience. The Experience 2 group is made up of teachers with 1 1+ years of teaching

experience.

As Table 3 shows, when compared by years of teachihg experience, the cluster
“Computer Skills to be Taught” revealed no statistically significant differences between
the two groups. However, the differences between the mean ranks of 11.94 for the less
experienced group and 8.59 for the more experienced group are substantial. The less
experienced teachers more strongly agreed that computer skills should be taught to their

students. Because the numbers of subjects are so small (8, 11), the findings might reflect

a Type Il Error, and the mean difference between the two experience groups may be real.

Fuﬁher analysis of the data (Table 4) reveals that for each of the components of the
“Computer skills should Be taught” cluster, the differences between the two experience
groups were between 0.04 and 0.44 on the ﬁ;/e-point scale. The largest difference
between the two groups was found in the “Word Processing” category. The differences
between the two groups were not statistically significant. When breaking down the
computer skills that should be taught into individual components it was found that the

less experienced group more strongly agreed that each computer skill should be taught
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- compared to the more experienced group. The standard deviation of 0.99 in the graphing
category for the less experienced group can be attributed to one subject’s response of 2

on the 5-point Likert scale. All of the other subjects’ responses ranged from 4-5.

Table 4. Mean Likert Scores of Teacher Beliefs of Which Computer Skills Should be

Taught to Students in Two Categories of Teacher Experience

A Experience 1 Experience 2 .

Computer Skills to n X SD n x .| SD Dif. in x
be Taught

Keyboarding 8 4.62 0.52 11 4.27 | 047 0.35
Word Processing 8 4.62 0.52-} 11 4.18 0.60 0.44
Graphing 8 4.13 0.99 11 4.09 0.70 0.04
Presentation 8 4.50 0.54 11 4.18 0.60 0.32
Internet Search 8 4.63 0.52 11 4.27 0.65 0.36

Note. The Experience 1 group is made up of teachers with 0-10 years of teaching
expeﬁeﬁce. The Expeﬁencé 2 group is made up of teachers with 11+ years of teaching

experience.

As Table 5 vshows, when compared by the teacher’s level of confidence, the cluster
“Computer Skills to be Taught” revealed no statistically significant differences between
the two groups. However, the differences between the mean ranks of 11.50 for the more
conﬁdént group and 8.23 for the less confident group are substantial. The more confident
group of teachers more strongly agreed that computer skills should be faught to their
students. Because the nﬁmbers of subjects are so sméll (7, 11), the findings might reflect

a Type I Error, and the mean difference between the two groups may be real.
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Table 5. Mann-Whitney U Test Results of Teacher Beliefs of Which Computer Skills-

Should be Taught to Students in Teachers with Different Levels of Computer Confidence

Variable | Confidence Mean Confidence Mean Mann- Asymp.

. 1 Rank 2 Rank | Whitney Sig.
n ‘ n ' U (p. value)

Computer 7 11.50 11 - 8.23 24.50 0.20

Skills to

be Taught :

Note. Confidence 1 teachers believe that they are using computers in many applications
and as an instructional aid; or are able to'integrate them into the classroom. Confidence 2
teachers believe that they are aware of computers, bﬁt have not used them; or they lack
confidence 'ﬁsing computers; or they are beginning to understand the process of using
computer§ and can think of specific tasks in whjch .they may be useful; or they are
beginning to gain a sense of | conﬁdence in using the computer for specific tasks and are

starting to feel comfortable using the computer.

Further analysis of the data (Table 6) reveals that for each of the components of the
| “Computer Skills to be Taught” cluster, the differences between the groups based on the
confidence level of teachers were between 0.07 and 0;62 on the five-point scale. The
largest difference between the two groups was found in the “Preseﬂtation” category. The
differences bet§veen the two groups were not statistically significant. When breaking
down thé combuter skills that should be taught into individual components it was found
| that the more confident group more strongly agreed that each computer skill should be
taught compared to the less confident group. The standard deviation of 1.11 in the
graphing cateéory of the more confident group can be attributed to one squ ect’s response

of 2 on the five-point Likert scale. All of the other subjects’ résponses ranged from 4-5.
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Table 6. Mean Likert Scores of Teacher Beliefs of Which Computer Skills Should be

Taught to Students in Teachers with Different Levels of Computer Confidence

, Confidence 1 Conﬁdence 2
Computer Skills Should | n X SD | n X SD Dif. inx
be Taught '
Keyboarding 7 4.43 0.54 |11 | 4.36 0.51 0.07
Word Processing 7 4.71 0.49 | 11| 4.18 0.16 0.53
Graphing 7 4.29 1.11 | 11| 4.00 0.63 0.29

| Presentation 7 4.71 045 |11} 4.09 0.54 0.62
Internet Search 7 443 | 0.79 | 11| 4.36 0.51 0.07

Note. Confidence 1 teachers believe that they are usmg computers in many apphcatlons
and as an instructional aid; or are able to 1ntegrate them into the classroom. Conﬁdence 2
teachers believe that they are aware of computers, but have not used them; or they lack
confidence using computers; or they are beginning to understand the process of using
computers and can think of specific tasks in which they may be useful; or they are

' beginning to gain a sense of confidence in using the comnuter for specific tasks and are

starting to feel comfortable using the computer.

Table 7. Mann-Whitney U Test Results of Responses of Which Computer Skills Teachers
Believe Should be Taught to Students in Terms of Teacher Perception of Emphasis of

Computefs in the School

Variable Emphasis 1 | Mean | Emphasis 2 Mean Mann- Asymp.
n Rank n Rank Whitney Sig.
. - U | (p.value)
Computer 12 12.33 7 6.00 14.00 0.02%*
Skills to
.be Taught

Note. Emphasis 1 is made up of teachers who feel that computers are underemphasized at
the school. Emphasis 2 is made up of teachers who feel that computers are highly

overemphasized, overemphasized or correctly emphasized. *p. < 0.05

70




As Table 7 shows, when compared by teacher perception‘of emphasis on computer use at
school, the cluster “Computer Skills to be Taught” revealed Statistically significant
differences between the two groups. This significant difference may be because teachers
who feel that computers are underemphasized at the school also-beliei/e more Strongly
that compﬁter skills should be taught. The differences between the mean ranks of 12.33
for the teacher group that felt computers are underemphasized in the school and 6.00 for
teécher group that felt computers are highly overemphasized, Overefnphasized or
correctly emphasized in the school vére substantial. Because the numbers of subjects are

so small (12, 7), the findings might reflect a Type I Error.

Table 8. Mean Likert Scores of Responses of Which Computer Skills Teachers Believe

Should be Taught to Students in Terms of Teacher Perception of Emphasis of Computers

in the School

Emphasis 1 Emphasis 2
Computer Skills to be n X SD n X SD Dif. in x
Taught '
Keyboarding 12| 4.50 0.52 7 4.29 0.49 0.21
Word Processing 12 | 4.58 0.52 7 4.00 0.58 0.58
Graphing 12| 442 | 052 7 3.57 | 0.98 0.85
Presentation 1 12| 4.50 052 | 7 4.00 0.58 | 0.50
Internet Search 12 | 4.58 0.52 7 4.14 0.70 0.44

‘Note. Emphasis 1 computers are underemphasized at the school. Emphasis 2 is made up
of teachers who feel that computers are highly overemphasized, overemphasized or

correctly emphasized.

Further analysis of the data (Table 8) reveals that for each of the components of the

“Computer Skills to be Taught” cluster, the differences between the two groups of
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teacher perceived emphasis on computers in the school were between 0.21 and 0.85. The
largest difference between the two groups Was found in the “Graphing” category. The
differences between the two groups were statistically significant. When breaking down
the Qomputer skills that should be taught into individual components it was found that the
teacher group who feel computers are underemphasized in the school more strongly
agreed that each computer skill should be taught compared to the teach_er group who feel
computers are highly overemphasized, overe'mphasized; or correctly emphasized ét the
school. The standard deviation of 0.98 in the “Graphing” category for the teacher group
who feel that computers are highly overemphasized, overemphasized or correctly
emphasized can be attributed to one subj ect’s response of 2 on the five-point Likert scale:

All of the other subjects’ responses ranged from 4-5.

Table 9. Mann-Whitney U Test Results of Responses of Which Computer Skills Teachefs

Believe Should be Taught to Students Based on Teacher Computer Use at Home

Variable Computer Mean Computer. Mean Mann- Asymp.

Use at Rank Use at Rank Whitney Sig.
Home 1 Home 2 U (p. value)
n n :
Computer 11 11.55 8 7.88 27.00 0.16
Skills to ' '
be Taught

Note. Computer at Home 1 teachers use a computer at home often or very often.
Computer at Home 2 teachers never use a computer at home, seldom use a computer at

home or sometimes use a computer at home.

As Table 9 shows, when compared by teacher use of a computer at home the cluster

“Computer Skills to be Taught” revealed no statistically significant differences between
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the two groups. However, the mean ranks of 11.55 for the group of teachers who used a
compufer at home often or very often and 7.88 for the group of teachers who never use a_
computer at. home, seldom use a computer at home or sometimes use a computer at home
are substantial. Because thé nﬁmbers of subjects are so small (11 and 8), the findings
might reﬂec't a Type II Error and the mean difference between the two groups may be

real.

Table 10. Mean Likert Scores of Responses of Which Computer Skills Teachers Believe

Should be Taught to Students Based on Teacher Computer Use at Home"

Computer at Home 1 Computer at Home 2

Computer Skillstobe | n X SD n X SD Dif. in x
Taught

Keyboarding 11| 4.45 0.52 8 4.38 0.52 | 0.07
Word Processing 11 ] 445 0.52 8 4.25 0.71 0.20
Graphing 11| 4.36 0.51 8 3.75 | 1.03 0.61
Presentation Skills 111 445 0.52 8 4.13 0.64 0.32
Internet Search 11 | 4.55 0.52 8 4.25 0.71 0.30

Note. Computer at Home 1 teachers use a computer at home often or very often.
Computer at Home 2 teachers never use a computer at home, seldom use a computer at

home or sometimes use a computer at home.

Further analysis of the data (Table 10) reveals that for each of the compoﬁents of the
“Computer Skills to be Taught” cluster, the differences between the two Computer Use at
Home groups were between 0.07 and 0.61 on'thc five-point scale. The largest difference
between the two groups was found in the “Graphing” category. The differences between
thé two groups were not statistically significant. When breaking down the computer skills

that should be taught into individual components it was found that the group of teachers
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who use a computer at home often or very often rﬁore strongly agreed that each computer
skill should be taught compared to the group of teachers who never use a computer at
home, seldom use a computer at home or sometimes use a computer at home. The
étandard devi‘atior_l of 1'.03 in the “Graphing” category for the group of teachers that never
use a computer at home, seldom use a computer at hofne or sometimes use a computer at
home can be attributed to one subject’s response of 2 on the five-point scale. All of the

other subjects’ responses ranged from 3-5.

- Following interviews and focus group discussions, quotes of interest to the findings of

Tables 1-10 were chosen.

Bonney, a primary teacher with less than 10 years experience and under 40 years of age,
said that she would use computers to “teach the children to explore a variety of ways to

represent an idea.”

Leslie, a teacher who has taught as a primary and-intexl’m.ediate classroom teacher, with
over 10 years experience and under 40 years of age, stated that “keyboarding, typing,
word processing, how to open and séve on a disk, how to find work saved on a disk, how
to ej ect a disk, and to know what thé computer is telling you” are skills that the students
need to acquire. She also felt that in regards to Ministry requirements, “computers are a

minor part, presentation is the key.”
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Positive Teacher Attitudes Towards Integrating Computers

The following ten tables (Tables 11-20) describe the attitudes that teachers displayed
towards integrating computérs into the curriculum. The cluster of “Positive Teacher
Attitudes Towards Integrating Computers” was compared using age (Tables 11 & 12);
teaching experience (Tables 13 & 14); cpmputer confidence of teacher (Tables 15 & 16);
the amount of emphasis, as perceived by the teacher, of computer use inAthe sc-:hool

(Tables' 17 & 18); use of computers at home by the teacher (Tables 19 & 20).

Table 11. Mann-Whitney U. Test Results of Positive Teacher Attitudes Towards the

Integfation of Computers into the Curriculum in Two Teacher Age Groups

Variable Agel | Mean | Age2 | Mean Mann- | Asymp.

n Rank n Rank Whitney Sig.
: ‘ U (p. value)
Positive - 8 12.88 11 7.91 - 21.00 0.06
Teacher
Attitudes
Towards .
Computers :

Note. The Age 1 group is made up of teachers under 40 years of age. The Age 2 group is

made up of teachers over 40 years of age.

As Table 11 shows, when comparéd By age (under or over 40), the cluster “Positive
Teacher Attitudes Towards Computers” revealed no statistically siglqiﬁcant differences
between the two groups. However, the differences between the mean fanks of 12.88 for
the ﬁnder 40 group and 7.91 for those over 40 are substantial. Because the numbers of
subjects are so small (8 and 11), the findings might reflect a Type II Error and the mean

difference between the two groups inay be real.
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Table 12. Mean Likert Scores of Teacher Responses of Positive Teacher Attitudes

Towards the Integration of Computers into the Curriculum in Two Teacher Age Groups

Age 1 Age 2

Positive Teacher n X SD n X SD | Dif.inx
Attitudes Towards ' '
Computers ,
There is no Alternativeto | 8 | 3.70 0.46 11 3.73 1.01 0.03
Computers
Using Computersisnota | 8 | 4.63 052 | 11 4.55 0.52 0.11
Waste of Time -
I Value Teaching with 8 | 425 0.71 11 4.36 0.50 0.11
Computers ‘
I Would Incorporate 8 | 4.63 0.52 11 4.09 0.83 0.54
Computer Technology if
it was Available
Internet is not a Wasteof | 8 | 4.50 0.53 11 4.09 0.94 0.41
Time .
Computers Would 8 |- 3.75 1.04 10 | 2.20 0.92 1.55
Improve Teacher
Performance
Computers Would 8 | 3.88 0.99 10 | 3.00 1.25 0.88
Improve Student Work . :
Students are Motivated 8 | 438 0.52 | 10 3.45 0.50 © 093
when using Computers . ‘

| With Guidance Would I 8 | 4.63 0.52 10 3.80 0.92 0.83
Would use a Computer

Note. The Age 1 group is made up of teachers under 40 years of age. The Age 2 group is

made up of teachers over 40 years of age.

Further analysis of the data (Table 12) reveals that for each of the components of the
“Positjve Teacher Atti_tudes Towards Computefs” cluster, the differehces between the
two teacher age groups were between 0.03 and 1.55. The differences were not statistically
significant. The largest difference was found in the category “Computers Would Improve
Teacher Performance”, as was also foﬁnd in Table 14. The cafegories in Table '12 and

Table 14 were almost identical. With the exception of the “Students are Motivated when
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using Computers” category, where the difference was 0.34, the greatest differer_lce
between the two variables (under 40 years of age and over 40 years of age;.0-10 years
experience and over 10 years experience) in each category was less than 0.05. The
similarities between Tables 12 and 14 can be attributed to the fact that the subject pool
for the under 40 years of age teachers and the 0-10 years experience teachers; and the
over 40 years of age teachers and the teachers with over 10 years of experience was

“identical, with the exception of two teachers. All of the teachers in the under 40 years of
age category were in the teachers with 0-10 years of teaching experience category and all
of the teachers in the over 40 years of age category were in the over 10 years of teaching
experience category, with the exception of two teachers. One of these teachers was in the
under 40 years of age category and in the over 10 years of teaching experience category,
and one of the teachers was in the over 40 years of age category and in the 0-10 years of
teaching experience category. When breaking down the computer skills that should be

| taught into individual components, with the exception of the “There is.no Alternative to
Computers” and the “I Value Teaching with Computers” categories, the under 40 group

displayed a more positive attitude towards computers compared to the over 40 group.

The standard deviation of 1.01 in the “There is no Alternative to Computers” category in
the over 40 group can be attributed to one subject’s response of 1 on the five-point scale,
one subject’s response of 3 on the five-point scale and one subject’s response of 5 on the
five-point scale. The remaining 8 subjects’ responses were 4 on the five-point scale. The
standard deviation of 1.25 in the “Computers Wouid Improve Student Work” category in

the over 40 group can be attributed to one subject’s response of 1 on the five-point scale.
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All of the other subjects r¢sponded in the 2-4 range. Similar ranges in responses for the
0vér 40 group Were found in fhe “Internet is a Waste of Time”, “Computers Would
Improve Teacher Performance”, and “With Guidance I Would use a Computer”
categories. Similar ranges in responses were found for the youngér teachers in the
“Computers Would Improve Teacher Performance” and “Computeré Would Irnprove.

Student Work™ categories.

Table 13. Mann-Whitney U Test Results of Positive Teacher Attitudes Towards the

Integration of Computers into the Curriculum in Two Teacher Experience Groups

Asymp.

Variable Experience | Mean Experience | Mean | Mann-

1 Rank 2 Rank | Whitney Sig.

n n U (p value)
Positive 8 12.50 11 8.18 24.00. 0.10
Teacher
Attitudes
Towards
Computers

Note. The Experience 1 group is made up of teachers with 0-10 years of teaching
| -experience. The Experience 2 group is made up of teachers with 11+ years of teaching

experience.

As Table 13 shows, when compared by years of teaching experience (ten years and
under; eleven or more years), the cluster “Positive Teacher Attitﬁdes Towardé |
Computers” revealed no statistically significant differences betweén the two groups.
However, the differences between the mean rank of 12.50 for the teachers with 10 or
fewer yearé of experience group and 8.18 for those teachers with 11 or more years of

experience group are substantial. Because the numbers of subjects are so small (8, 11),
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the findings might reflect a Type II Error and the mean difference between the two

groups may be real.

Table 14. Mean Likert Scores of Teacher Responses of Positive Teacher Attitudes

Towards the Integration of Computers into.the Curriculum in Two Teacher Experience

" Groups
Experience 1 Experience 2

Positive Teacher n X SD n X SD Dif. in x
Attitudes Towards
Computers :
There is no Alternative to. | 8 | 3.75 0.46 11 3.73 1.00 0.02
Computers :

- | Using Computersisnota | 8 | 4.62 | 0.52 11 4.55 0.52 0.07
Waste of Time
I Value Teaching with 8 4.25 0.71 11 4.36 0.50 0.11
Computers |
I would Incorporate 8 | 4.62 052 | 11 4.09 0.83 0.53
Computer Technology if »
it was Available
Internet is not a Waste of | 8 4.50 0.53 11 4.09 0.94 0.41
Time '
Computers Would - 8 | 3.75 1.04 10 | 2.20 0.92 1.55
Improve Teacher
Performance
Computers Would 8 | 3.88 0.99 10 3.00 1.25 0.88
Improve Student Work
Students are Motivated 8 | 4.19 0.53 10 3.60 0.70 0.59
when using Computers ‘
With Guidance I Would 8 | 4.63 0.52 10 | 3.80 0.92 0.83
use a Computer - ‘

Note. The Experience 1 group is made up of teachers with 0-10 years of teaching
experience. The Experience 2 group is made up of teachers with 11+ years of teaching

experience.
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- Further analySis of the data (Table 14) reveals that for each of the components of the
“Positive Attitudes Towards Computers” cluste{, the differences between the two
experience groups were between 0.11 and 1.5 on the five-point scale. The largest
différence between the two groups was found in the “Computers Would hnpro§e Teacher
Performance” category. The differences were not statistically significant. When breaking
down the computer skills that should be taught into individual components, with the
exception of tﬁ_é “I Value Teaching with Computers™ category, the less experienced

group displayed a more positive. attitude towards computers.

' The standard deviation of 1.25 in the “Computers Would Improve Student Work”
category in the more experienced group can be attributed to one squect’s _respoﬁse of 1
on the five-point scale and one subject’s response of 5 on thé five-point scale. All the
other subjects responded in the 2-4 range. Similar ranges in responses were found for the
more experienced teachers in the “Computers Would Improve Teacher Performance”,
Computers Would Improve Student’Work”, and “With Gﬁidance I Would Use a

Computer” categories.

The standard déviation of 1.04 iﬁ the “Computers Would Improve Teacher Performance”
fof the less experienced gr.oup‘can be. attributed to one subject’s response of 2 on the five-
point scale. All fhe other subjects responded in the 3-5 range. Similar ranges in responses
were found for the less experienced teachers in the “Computers Would Improve Student

Work” variable.
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Integration of Computers into the Curriculum With Different Levels of Teacher

Computer Confidence

" Table 15. Mann-Whitney U Test Results of Positive Teacher Attitudes Towards the

Computer

Variable - Mean Computer Mean Mann- Asymp.
Confidence Rank Confidence | Rank Whitney Sig.

1 2 U | (pvalue)
n n

Positive 7 11.79 11 8.05 22.50 0.15

Teacher '

Attitudes

Towards

Computers

Note. Confidence 1 teachers believe that they are using computers in many applications

and as an instructional aid; or are able to‘integrate them into the classroom. Confidence 2

teachers believe that they are aware of computers, but have not used them; or they lack

confidence using computers; or they are beginning to understand the process of using

computers and can think of specific tasks in which they may be useful; or they are

beginning to gain a sense of confidence in using the computer for specific tasks and are

starting to feel comfortable using the computer.

As Table 15 shows, when compared by confidence level, the cluster “Positive Teacher

Attitudes Towards Computers” revealed no statistically significant differences between

the two groups. However, the differences between the mean ranks of 11.79 for the more

confident group of teachers and 8.05 for the less confident group of teachers are

substantial. Because the numbers of subjects are so small (7 and11), the findings might

reflect a Type II Error and the mean difference between the two groups may be real.




Table 16. Mean Likert Scores of Teacher Responses of Positive Teacher Attitudes

Towards the Integration of Computers into the Curriculum in Two Teacher Computer

- Confidence Groups

Computer Confidence 1

Computer Confidence 2

Positive Attitudes n X SD n X SD Dif. in X
There is no Alternativeto | 7 | 3.43 1.13 11 | 3.81 0.40 0.38
Computers '
Using Computersisnota | 7 | 4.86 0.38 11 4.36 0.50 0.50
Waste of Time
I Value Teaching with 7| 4.71 0.49 11 4.00 0.45 0.71
Computers '

| I Would Incorporate 7 4.57 079 | 11 4.09 0.70 0.48
Computer Technology if
it was Available
Internet is not a Wasteof | 7 | 4.43 1.13 11 .} 4.09 | 0.54 0.34
Time - :
Computers Would 71 2.7 1.60 11 3.00 1.00 0.29
Improve Teacher ‘
Performance
Computers Would 7 | 3.57 1.51 11 3.27 1.01 0.30
Improve Student Work
Students are Motivated 7| 3.93 0.61 11 3.82 0.75 0.11
when using Computers
With Guidance I Would 7 | 4.57 0.79 11 3.91 0.83 0.66

| use a Computer ’

Note. Confidence 1 teachers believe that they are using computers in many applications

and as an instructional aid; or are able to integrate them into the classroom. Confidence 2

teachers believe that they are aware of computers, but have not used them; or they lack

confidence using computers; or they are beginning to understand the process of using

computers and can think of specific tasks in which they may be useful; or they are

beginning to gain a sense of confidence in using the computer for specific tasks and are

- starting to feel comfortable using the computer.
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Further analysis of the data (Table 16) reveals that for each of the components of the
“Positive Teaché_r Computer Attitudes” cluster, the differéncesb between the confidence
level groups was between 0.38 and 0.71 on the five-point scale. The largest difference
was found in thé “I Value Teaching with Computers” category. The differences were not
étatistically significant. When breaking down the attit;des inio individual components it
was found that the teachers who expressed a higher confidence level in computers also'
expressed a more positive attitude towafds compufers with the exception of “There is no
Alternative to Computers” and “Computers can Improve Teacher Performance” items

where the teachers with less confidence expressed more positive attitudes.

The standard deviation of 1.60 in the “Computers Would Improve Teacher Performance”

categbry in the more confident teacher group can be attributed to two subjects’ responses

- of 1 on the five-point Likert scale, two subjects’ responses of 2 on the five-point scale,

two subjects’ responses of 4 on the five-point Likert scale, and one subject’s response of

5 on the five-point Likert scale. Similar ranges in responses were found for the younger

-teachers on the “There is no Alternative to Computers”, “Internet is not a Waste of

Time”, and “Computers Would Improve Student Work” variables. The standard deviation
of 1.01 in the “Computers Would Improve Student Work” category in .the less confident
teacher group can be attributed to on subject’s response of 5 on the five-point Likert

scale. All of the other subjects’ resﬁbnses were in the 2-4 range. Similar ranges in
responses were found for the less confident téachers in the “Computers Would Improve

Student Work” variable.
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Table 17. Mann-Whitney U Test Results of Positive Teachér Attitudes Towards the
Integration of Computers into the Curriculum in terms of Teacher Perception Towards

the use of Compu.tersA in the School

Variable Emphasis 1 Mean | Emphasis2 | Mean Mann- Asymp.

n Rank n Rank Whitney Sig. .
- U (p. value)

Positive 12 "~ 11.38 7 7.64 25.50 0.16

Teacher ' '

Attitudes

Towards

Computers

. Note. The Emphasis 1 group is made up of teachers who feel that computers are
underemphasized at the school. The Emphasis 2 group is made up of teachers
who feel that computers are highly overemphasized, overemphasized or cbrrectly

emphasized.

As Table 17 shows, when compared by teacher perception of emphaéis on computer use
at school, the cluster “Positive Teacher Attitudes Towards Computers” revealed no
statistically significant differences between the two groups. The differences between the
mean ranks of 11.38 for the group that felt that computers were underemphasized and
7.64 for the group that felt that computers in the school are highly overemphasized,
overemphasized, or coﬁcctly emphasized are substantial. Because the numberé of
subjects are so small (12,7), the findings might reflect a Type II Error and the mean

difference between the two groups may be real.
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Table 18. Mean Likert Scores of Teacher Responses of Positive Teacher Attitudes
Towards the Integration of Computers into the Curriculum in Two Teacher Perceived

Computer Emphasis Groups

Emphasis 1 Emphasis 2
Positive Teacher n X SD. n X SD Dif. in x
Attitudes Towards
Computers :
There is no Alternative to | 12 | 3.83 |. 0.39 7 3.57 1.27 0.26
Computers _ :
Using Computersisnota | 12 | 4.58 0.51 7 4.57 0.51 0.01
Waste of Time :
I Value Teaching with 12 | 4.33 0.65 7 4.29 0.49 0.04
Computers . :
I Would Incorporate 12| 4.58 051 | 7 3.86 0.90 0.72
Computer Technology if _
it was Available . -
Internet is not a Waste of | 12 | 4.50 0.52 7 3.86 1.07 0.64
Time - »
Computers Would 12| 3.17 1.27 6 2.33 1.03 0.84
Improve Teacher
Performance :
Computers Would 12| 3.83 1.03 6 250 | 1.05 1.33
Improve Student Work.
Students are Motivated 12| 4.04 0.69 6. 3.50 0.49 0.54
when Using Computers :
With Guidance I Would 12| 4.42 0.80 6 3.67 0.82 0.75
use a Computer '

Note. Emphasis 1 is made up of teachers who feel that computers are underemphasized at
the school. Emphasis 2 is made up of teachers who feel that computers are highly

overemphasized, overemphasized or correctly emphasized.

Further analysis of the data (Table 18) reveals that for each of the components of the
“Positive Teacher Attitudes Towards Computers” cluster, the differences between the
perceived emphasis groups were between 0.01 and 1.33 on the five-point Likert scale.

The largest difference was found in the “Computers Would Improve .‘Student‘ Work”
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category. The differences were not statistically significant. Wheh Breaking down the
attitudes into individual components it was found that the teacher- group that felt that
computers were underemphasized in the échool more strongly agreed for each positive
attitude item compared to the teacher group that felt that computers were highly

overemphasized, overemphasized, or correctly emphasized.

The standard deviation of 1.27 in the “Internet is not a Waste of Time” category for the
teacher group who feel that computers are underemphasized at the school can be
attributed to one subject’s response of 1 on the five-point Likert scale, three subjects’
responses of 2 on the five-point scale, three subj ectsf responses of 3 on the five-point
Likert scale, three subjects’ responses of 4 on the ﬁvé-pbint scale and two sﬁ_bj ects’
responses of 5 on the five-point Likert scale. Similar ranges in responses were found for
the teacher group who feel th_ét computers were underemphasized at the s>ch001 on the

- “Computeré Would Improve Student Work” variable. The standard deviation of 1.27 in
the “There is no Alternative toComputers” category for the teacher group who feel that
computers are highly overemphasized, overemphasized or correctly emphasized at the
school can be attributed to one subject’s response of 1 on the five-point scale, one
subject’s response of 3 on the five-point scale and one subject’s response of 5 on the five-
point Likert scale. Alllthe rest of the subjects’ responses were 4. Similar ranges of |
responses for the .teacher group who feel that computers were highly overemphasized,
overemphasized, or correctly emphasized on the “I Would Incorporate Computer

Technology if it was Available”, “Internet is not a Waste of Time”, “Computers Would
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Improve Teacher Performance” and “Computers Would Improve Student Work”

variable.

Table 19. Mann-Whitney U Test Results of Positive Teacher Attitudes Towards the

Integration of Computers into the Curriculum.in Two Categories of Computer Use at

Home by Teachers
Variable Computer Mean Computer Mean Mann- Asymp.

: at Home 1 Rank at Home 2 Rank Whitney - Sig.

n n U (p. value)

Positive 11 11.64 8 7.75 26.00 0.14
Attitudes
Towards
Computers

Note. Computer at Home 1 teachers use a computer at home often or very often.
Computer at Home 2 teachers never use a computer at home, seldom use a computer at

home or sometimes use a computer at home.

As Table 19 shows, when compared by teacher use of a cémputer at home, the cluster
“Positive Teacher Attitudes Towards Computers” revealed no statistically significant
differences betWeen the two groups. However, the differences between the mean ranks
of 11.64 for the group of teachers that use computers at home often or very often and
7.75 for the group of teachers thaf never use computers at home, seldom use computers at
home, or sometimes use computers at home are substantial. Because the numbers of
subjects are so small (11, 8), the findings might reflect a Type II Error and the mean

differences between groups may be real.
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Table 20. Mean Likert Scores of Teacher Responses Results of Positive Teacher

Attitudes Towards the Integration of Computers into the Curriculum in Two Teacher

Computer at Home 1 Computer at Home 2

Positive Teacher n X SD n X SD Dif. in x
Attitudes Towards :
Computers
There is no Alternative to | 11 | 4.00 045 | 8 3.38 1.06 0.62
Computers
Computers are not a 11| 4.64 0.50 8 4.50 0.53 0.14
Waste of Time
I Value Teaching with 11| 4.45 0.52 8 4.13 0.64 0.32
Computers
I Incorporate Computer 11| 446 0.69 8 4.13 0.83 - 0.33
Technology if it was : :
Available
Internet is not a Waste of | 11 | 4.63 0.50 8 3.75 0.89 0.88
Time ' '
Computers Would 10| 3.80 1.14 8 2.88 1.13 0.92
Improve Student Work '
Computers Would 10| 3.10 1.37 8 2.63 1.06 0.47
Improve Teacher

-| Performance
Computers Motivate 10| 3.95 0.69 8 3.75 0.71 0.20
Students , , : ' '
With Guidance I Would 10 420 | 0.92 8 4.13 0.84 0.07
use Computers More

Note. Computer at Home 1 teachers use a computer at home often or very often.
Computer at Home 2 teachers never use a computer at home, seldom use a computer at -

home or sometimes use a computer at home.

|

|

\ |

Categories of Computer Use at Home

Further analysis of the data (Table 20) reveals that for each of the components of the
“Positive Teacher Attitudes Towards Computers” clustér, the differences between the

two teacher groups were between 0.07 and 0.92 on the five- point scale. The greatest

difference between the two groups was found in the “Computers Would Improve Student
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Work” cétegory. The differences were not statistically signiﬁcaht. When breaking down
the positive attitudes into individual components it was found that the teacher group who
use a éomputer at home often or very often more strongly agreed that each computer skill
should be taught compared to teacher group that never use a computer at home, seldom

use a computer at home or sometimes use a computer at home.:

The standard deviation of 1.37 for the “Computers Would Improve Teacher
Performance” category in the teacher group that used a computer at home often or very
often can be attributed to one subject’s response of 1 on the five-point Likert scale, three

subjects’ responses of 2 on the ﬁve;point Likert scale, two subjects’ responses of 3 on the

ﬁve-point Likert scale, two subjects’ responses of 4 on the five- point Likert scale and 2

subjects’ responses of 5 on the five-point Likert scale. Similar ranges in responses were

found for the teacher group that used a computer at home often or very often on the
“Computers Would hﬁprove ‘Student Work” and “With Guidance I Would use Computers
More” V;driables, The standard deviation of 1.13 for the “Computers Would Improve
Student Work™ category in the teacher group that never used a computer at home, seldom
used a computer at home or sometimes used a computer at home can be attributed to one
subject’s response of 1 on the five-point Likert scale, two subjects’ responses of 2 on thev
five-point Likert scale, two subjects; responses of 3 on the five-point Likert scale, and
three subjects’ responses of 4 on the five-point Likert scale. Similar ranges in responses

were found for the teacher group that never used a computer at home, seldom used a

computer at home or sometimes used a computer at home on the “There is no Alternative

“to Computers” and “Computers Wouid Improve Teacher Performance” variables.
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From the interviews and focus group discussions, quotes of interest to the findings of

Tables 11-20 were chosen..

Bonney claimed that integrating computers into the classroom would be “fantastic. The
kids already have computer skills and we would be able to build on these skills. Kids
would be excited about school. We would be addressing a variety of learning skills. It

would let us be open to different ways of representing a concept.”

Paula, a teacher with mére that 10 years 'experienée and over 40 years of age felt that
there weré barriers into integrating computers into the curriculum. “The computers do not
always work. There is often a problefn with the printing; there is no finished produét.
Thére is not enough time in the day. If I was more familiar with computers I might do

more. It is a personal view. Other things are more important.”

Jackie, a teacher with more than 10 years of teaching experience and over 40 years of
age felt that in order to integrate computer technology and enable the students to feel
comfortable operating a computer, the school would need to “provide teachers with
computers for their classrooms and training. Teachers need confidence and need to feel

comfortable when working with computers.”

Current Use of Computers

The following ten tables (Tables 21-30) describe how teachers are currently using

computers in their classroom to enhance student learning. The cluster of how teachers are
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~currently using computers to enhance student learning was compared to: age; teaching
experience; computer confidence of the teacher; the amount of emphasis, as perceived by

the teacher, of computer use in the school; use of computers at home by the teacher.

Table 21. Mann-Whitney U Test Results of How Teachers are Currently Using

Computers to Enhance Student Learning in Two Teacher Age Groups

Variable Age | Mean | Age | Mean Mann- Asymp.
1 Rank 2 Rank | Whitney Sig.
n n o U (p. value)
How Teachers Are Currently 8 9.69 11 10.23 41.50 0.83

Using Computers to Student
Enhance Learning

Note. The Age 1 group is made up of teachers under 40 years of age. The Age 2 group is

made up of teachers over 40 years of age.

As Table 21 shows, when compared by age, the clﬁster “How Teachers Are Currently
Using Computers to Enhance Student Learning” revealed no statistically significant
differences between the two groups. The older group of teachers more strongly agreed
that they are currently using computers to enhance student learning. The differences
between the mean ranks of 9.69 for the younger teacher group and 10.23 for the older

teacher are similar,

Further analysis of the data (Table 22) reveals that for each of the components of the
“How Teachers Are Currently Using Computers to Enhance Student Learning” cluster,
the differences between the two teacher age groups were between 0.10 and 0.25 on the

five-point scale. The largest difference was found in the category “Teacher Uses
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Computer To Individualize Work™, similar results were found in tables 24, 26, and 28.
The‘largest difference between categories in Table 30 was “Students Complete
Assignments on Computer”. The differences between the two age groups are not

statistically significant. When breaking down how teachers are currently using computers

into individual components it was found that the older teacher group more strongly

agreed that their students were using computers to complete assignments and that they
planned units with computers in mind compared to the younger teacher group. However
the younger teacher group more strongly agreed that they were using computers to

individualize learning.

The standard deviatioh of 1.38 iﬁ the “Studen‘ts Complete Assignments on the Computer”
for the.senior group of teachers can be attributed to two subjects" responses of 1 on the
five-point Likert scale, three subjects’ responses of 2 on the five-point Likert scale, one
subjects response of 3 on the five-point scale, four subjects’ responses of 4 on the five-
point scale and one subject’s response of 5 on the five-point Likert scale. The standard

deviation of 1.35 in the “Teacher Uses Computer to Individualize Student Learning”

~ category for the older teacher group can be attributed to two subjects’ responses of 1 on

the five point Likert scaie, five subjects’ responses of 2 on the five-point Likert scale, two
subjects’ responsés of 4 on the five-point Likert scale and one subject’s response of 5 on
the five-point Likert scale. Similar ranges in responses in the younger group of teachers
were found in the “Studgnts Complete Assignments on Computer” and “Teacher Uses

Computer to Individualize Learning” variables. Similar ranges in responses in the senior
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group of teachers were found in the “Teacher Plans Integration of Computers Into Unit”

variable.

Table 22. Mean Likert Scores of How Teachers are Currently Using Computers to

Enhance Student Learning in Two Teacher Age Groups

' ‘ . Agel - Age 2 ,
How Teachers Are Currently Using n| x | SD|n| x | SD| Difin
Computers to Enhance Student Learning ' ' X
Students Complete Assignments on 7124311711291 ]138| 0.21

Computer

Teacher Plans Integratlon of Computers Into | 8 | 2.50| 0.76 | 10| 2.60 | 1.17| 0.10
Unit

| Teacher Uses Computer to Individualize 812751117110 250 1.35| 0.25
Learning '

Note. The Agé 1 group is made up of teachers under 40 years of age. The Age 2 group is

made up of teachers over 40 years of age.

Table 23. Mann-Whitney U Test Results of How Teachers are Currently Using

Computers to Enhance Student Learning in Two Groups of Teacher_ Experience

Variable Experience | Mean | Experience | Mean | Mann- Asymp.
1 Rank 2 Rank | Whitney |  Sig.
n n _ .U (p. value)
How Teachers 8 10.38 11 9.73 41.00 0.80
Are Currently
'| Using Computers
to Enhance
Student Learning

Note. The Expenence 1 group is made up of teachers with 0-10 years of teaching
experience. The Experlence 2 group 1S made up of teachers w1th 11+ years of teaching

experience.
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As Table 23 shows, when compared by years of teaching experience, the cluster “How
Teachers Are Currently Using Computers to Enhance Learning” revealed no statistically
significant differences between the two groups. The differences between the mean ranks
of 10.38 for the leés experienced teacher group and 9.73 for the more experienced teacher
group are similar. The less experienced group of teachérs mbre strongly agreed that they

are using computers to enhance student learning.

Table 24. Mean Likert Scores of How Teachers are Currently Using Computers to

Enhance Student Learning in Two Groups of Teacher Experience

~ Experience 1 Experience 2
How Teachers Are Currently Using n| x | SD|n| x | SD | Dif.in
Computers to Enhance Learning : X
Students Complete Assignments on 7124315111291 (138} 0.48

Computer

Teacher Plans Integration of Computers Into | 8 | 2.88 | 1.13 | 10| 2.30 | 0.82 | 0.58
Unit Planning

Teacher Uses Computer to Individualize 814.50|0.5410|3.50.| 0.85| 1.00
Learning '

Note. The Experience 1 group is made up of teachers with 0-10 years of teaching
experience. The Experience 2 group is made up of teachers with 11+ years of teaching

experience.

Further analysis of the data (Table 24) reveals that for each of the components of the
“How Teachers Are Currently Using Computers to Enhance Learning” cluster, the
differences between ‘;he two experience groups were between 0.48 and 1.00 on the five-
point Likert scale. The largest difference between the two groups is found in the “Teacher
Uses Computer to Individualize Learning” categdry. When breaking down how teachers

are currently using computers into individual components it was found that the more
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experienced group of teachers more strongly agreed that their students complete
assignments on the corhputer. The less experienced group of teachers more strongly
agreed that they plan with computers in mind and they use computers to individualize

learning compared to the more eXpen'enced group of teachers.

The standard déviation of 1.51 in the “VStudents Complete Assignments on the Computer”
catégory for tﬁe less experienced group of teachers can be attributed to two subjects’ .
responses of 1 oﬁ the five-point Likert scale, three subj ects’ responses of 2 on the five-
poinf scale, one subject’s response of 4 on the five-point Likert scale and one subject’s
response of 5 on the five-point Likert scale. The standard deviation of l .38 for the

| “Students Compl»ete Assignments on Computer” category in the more experienced group
of teachers can be attributed to two subjects’ responses of 1 on the five-point Likert scale,
three subjects’ responses of 2 on the five-point Likert écale, one subject’s response of 3
on the five-point Likert scale, four subjects’ responses'of 4 on the five-point Likert scale
and one subject’s response of 5 on the five-point Likert scale. The standard deviation of
'1.13 for the “Teacher Plans Integration of Computers Into Unit Planning” category in the
less experienced group of teachers can be attributed to one‘s_ubj ect’s response of 4 on the
five-point Likert scale and one subject’s response of 5 on the five-point 'scale; All of the

other subjects’ responses were in the 2-3 range.

As Table 25 shows, when compared by confidence level, the cluster “How Teachers Are

Currently Using Cor_nptiters to Enhance Learning” revealed statistically significant

differences between the two groups. The more confident group of teachers more strongly




agreed that they are using computers to enhance student learning. The differences
between the mean ranks of 12.86 for the more confident teacher group and 7.36 for the
less confident teacher group are substantial. However, because the numbers of subjects

are so small (11 and 7), the findings might reflect a Type I error.

Table 25. Mann-Whitney U Test Results of How Teachers are Currently Using
Computers to Enhance Student Learning in Two Groups of Teachers With Different

Levels of Computer Confidence

Variable Confidence 1 | Mean | Confidence 2 | Mean | Mann- | Asymp.
n Rank n Rank | Whitney Sig.
' U (p.
. value)
How Teachers Are 7 12.86 11 7.36 15.00 | 0.03*
Currently Using
Computers to
Enhance Learning .

Note. Confidence 1 teachers believe that they are using computers in many applications
and as an instructional aid; or are able to integrate them into the classroom. Confidence 2
teachers believe that they are aware of computers, but have not used them; or they lack
confidence using computers; 'or they are beginning to understand the process of using
computers and can think of specific tasks in which they may be useful; or they are
beginning to gain a sense of confidence in using the computer for speciﬂc tasks and are

starting to feel comfortable using the computer. *p. < 0.05

Further analysis of the data (Table 26) reveals that for each of the components of the
“How Teachers Are Currently Using Computers to Enhance Learning” cluster, the

differences between the confidence level groups were between 0.66 and 1.57 on the five-
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point Likert scale. These differences are statistically significant. The largest difference
between the two groups was in the “Teacher Uses Computer to Individualize Learning”
category. When breaking how teachers are currently using computers to enhance learning
_ into individual components it was found that the teachers who expressed a higher
confidence level in computers more strongly agreed that they are currently using

computers to enhance student learning compared to the less confident group.

Table 26. Mean Likert Scores of How Teachers are Currently Using Computers to

-Enhance Student Learning in Two Teacher Groups With Different Levels of Computer

Confidence

Confidence 1 Confidence 2
How Teachers Are Currently Using n| X | SD|n| x | SD | Dif.in
Computers to Enhance Learning ' X
Students Complete Assignments on 161350 1.64|11|2.181.08]|1.32
Computer

| Teacher Plans Integration of Computers Into | 7| 2.86 | 1.22 | 10 | 2.20 | 0.63 | 0.66
Unit Planning

Teacher Uses Computer to Individualize 713.57|1.13|11{2.00| 0.89 | 1.57
Learming

Note. Confidence 1 teachers believe that they are using computers in many applications
and as an instructional aid; or are able to integrate them info the classroom. Confidence 2
teachers beliéve that they are aware of computers, but have not used thém; or they lack
confidence using computers; or they are beginning to understand the process of using
computers and can think of speciﬁé tasks in which they may be useful; or they are
beginning to gain a sense of confidence in using the comnuter for specific tasks and are

starting to feel comfortable using the computer.
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" The standard deviation of 1.64 in the “Students Complete Assignments on Computer”
category iﬁ the more confident group can be attributed to one subject’s response of 1 on
the five-point Likert scale and one subject’s response of 2 on the five-point Likert scale.
All of the other subjects’ responses were in the 4-5 range. The standard déviation of 1.08
in the “Studenté Complete Assignments on Computer” category in the less confident
group can be attributed to oﬁe subject’s response of 3 on the five-point Likert scale and
two subjects’ responses of 4 on the five-point Liicert scale. All of the other subjects’
responses were in the >1-2 range. The standard deyi;cltion of 1.22 for the “Teacher Plans
Integration of Computers into Unit Planning” category for the mofe confident teacher
group can be attributed to one subject’s response of 3 on the five-point Likeft scale, one
subject’s response of 4 on the five-point Likert scale and one subjecf’s response of 5 on
the five-point Likert scale. All of the other subjects’ response was 2 on the five-point
Likert scale. The standard deviation of 1.13 féf the “Teacher Uses Computer to
Individualize Learning;’ category can be attributed to two subj ects’ response of 2 on th¢
five-point Likert scale and one subject’s response of 5 on the five-point Likert scale. The

remaining four subjects’ response was four on the five-point Likert scale.

As Table 27 shows, when comp.ared by teacher perception of emphasis on computer use
at school, the cluster “How Teachers Are Currently Using Computers to Enhance
Learning” revealed no statistically signiﬁcént differences b¢twéeh the two groups. The

~ differences between the mean ranks of 10.21 for the group of teachers that felt that

computers are underemphasized at the school and 9.64 for the group of teachers that felt
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that computers are highly overemphasized, overemphasized ore correctly emphasized are

similar.

Table 27. Mann-Whitney U Test Results of How Teachers are Currently Using
Computers to Enhance Student Learning in Two Groups of Teachers in Terms of

Perceived Emphasis of Computers in the School

Variable Emphasis | Mean | Emphasis | Mean Mann- Asymp.
1 Rank 2 Rank | Whitney Sig.
n - n U (p.

value)

How Teachers Are 12 10.21 7 0.64 39.50 0.83

Currently Using

Computers to Enhance _

Learning ,

Note. Emphasis 1 is made up of teachers who feel that computers are underemphasized at
the school. Emphasis 2 is made up of teachers who feel that computers are highly

overemphasized, overemphasized or correctly emphasized at the school.

Further analysis of the_ data (Table 28) reveals that for each of the components of the
“How Teachers Are Currently Using Computers to Enhance Learning” cluster, the
differences between the two teacher groups were generally between 0.26 and 0.66 on the
five-point Likert scale. The différences were not statistically significant. The largest
difference between the two groups was in the “Teacher Uses Computers to Individualize
Learning” category.»When breaking down ‘how teachers are currently using computers
into individual components it was found that the group of teachers who felt that
computers are underemphasized at the school fnore strongly agreed thét}their students

were using computers to complete assignments and that they were using computers to
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‘individualize learning compared to the group of teachers who felt that computers are

highly overemphasized, overemphasized or correctly emphasized. The group of teachers
who feel that computers are highly overemphasized, overemphasized or correctly
emphasized at the school more strongly agreéd that they were planning units with

integrating computers in mind.

The standard deviation of 1.52 in the “Students Complete Assignments on the Computer”
category in the group of teachers who felt that computers are underemphasized at the
school can be attributed to a wide variety of responses from the subjects. Three subjects’

responses were 1 on the five-point Likert scale, three subjects’ responses were 2 on the

) five-point Likert scale, one subject’s response was 3 on the five-point Likert scale, three

subjects’ responses were 4 on the five-point Likert scale and two subjects’ responses
were 5 on the five-point Likert scale. The standard deviation of 1.34 in the “Teacher Uses
Computer to Individualize Learﬁing’; for the group of téachers who felt that computers
are underemphasized in the school can be attributed to the subjects _gi}/ing a variety of

responses. Two subjects’ responses were 1 on the five-point Likert scale, four subjects’

~ responses were 2 on the five-point Likert scale, one subject’s response was 3 on the five-

point Likert scale, four subjects’ responses were 4 on the five-point Likert scale and one
subject’s response was 5 on the five-point Likert scale. Similar ranges in responses were
found in for the teachers who felt that computers were underemphasized in the school in

the “Teacher Plans Integration of Computers Into Unit Planning” category. Similar

‘ranges in responses were found in the teachers who felt that computers are highly

overemphasized, overemphasized or correctly emphasized at the school in the “Students

100



b

Complete Assignments on the Computer”, “Teacher Plans Integration of Computers Into

Unit Planning”, and “Teacher Uses Computer to Individualize Learning” categories.

~ Table 28. Mean Likert Scores of How Teachers are Currently Using Computers to
Enhance Student Learning in Two Teacher Groups in Terms of Perceived Emphasis of
Computers in the School

Emphasis 1 Emphasis 2

How Teachers Are Currently Using n| x SD |n| x SD | Dif. in
Computers to Enhance Learning X
Students Complete Assignments on 1212831526250 1.22| 0.53.
Computer '

Teacher Plans Integration of Computers Into | 11 | 2.45| 1.04 | 7 | 2.71 123] 026
Unit Planning .

Teacher Uses Computer to Individualize 121283 |134|6(2.17|098| 0.66
Learning ‘ ' : ‘

- Note. Emphasis 1 is made up of teachers who feel that computers are underemphasized at
the school. Emphasis 2 is made up of teachers who feel that computers are highly

overemphasized, overemphasized or correctly emphasized at the school.

As Table 29 shows, when compared by teacher use of a cofnputer at home, the cluster
“How Teachers Are Currently Using Computers to Enhance Learning” revealed no
statistically significant differences between the two grohps. Howeyer, the differences
between the mean ranks of 11.50 for the group of teachers that uses computers at home
often or very often and 7.94 for the teacher group that never or seldom uses a computer at
home are substantial. The teachers who often or very often used a computer at home
more strongly agreed that they are using computers to enhance student_learning. Because
the numbers of subjects are so small (11, 8), the findings might reﬂéct a Type II Error

and the differences between the two groups may be real.
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Table 29. Mann-Whitney U Test Results of How Teachers are Currently Using
Computers to Enhance Student Learning in Two Teacher Groups Based on Computer

Use at Home

Variable Computer | Mean | Computer | Mean | Mann- | Asymp.
. at Home 1 | Rank | at Home2 | Rank | Whitney Sig.
n n ' U (p.

: value)
How Teachers Are 11 11.50 8 7.94 27.50 0.17
Currently Using ‘

Computers to
Enhance Learning

Note. Computer at Home 1 use a computer at home often or very often. Computer at
Home 2 never use a computer at home, seldom use a computer at home or sometimes use

a computer at home.

Table 30. Mean Likert Scores of How Teachers are Currently Using Computers to
Enhance Student Learning in Two Groups Based on Computer Use at Home

Computer at Home 1 Computer at Home 2

How Teachers Are Currently Using n| x | SD |n| x | SD | Dif.in
Computers to Enhance Learning X
Students Complete Assignments on ’ 11]3.18|1.60| 7200|058 1.18
Computer '

Teacher Plans Integration of Computers Into | 10]2.70|1.17|8{238]0.74| 0.32
Unit Planning

Teacher Uses Computer to Ind1v1duahze 101290 129|8225|1.17| 0.65
Learnmg

Note. Computer at Home 1 use a computer at home often or very often. Computer at
Home 2 never use a computer at home, seldom use a computer at home or sometimes use

a computer at home.

Further analysis of the data (Table 30) reveals that for each of the components of the

“How Teachers Are Currently Using Computers to Enhance Learning” cluster, the
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differences betweén the two groups were between 0.32 and 1.18 on the ﬁve-point Likert
scale. The differences between fhe groups were not stétistically significant. The largest
difference between the two groups was in the “Students Complete Assignment on

: Cdmputer” category. When breaking down how téachers ére currently using computers to
enhance learning into individual components it was found that the group of teachers that
use compilters at home often or very often more strongly agreed that they are currently
using computers to enhance learning compared to the group of teachers that never use a
computer at home, seldom use a computer at home or sometimes use a computer at home.
The standard deviation of 1.60 in thé “Students Complete Assignments on the Computer”

category for the group of teachers that often or very often used a computer at home can |

be attributed to fhree subjects’ response of 1 and one subject’s respoﬁses of 2 on thé 5-

~ point Likert scale. All of the other subj ects; responses ranged from 4-5. The standard
deviation of 1.29 in the “Teacher Uses Computer to Individualize Learning” category for
the group of teachers that often or very often used a computer at home can be attributed |
to one subject’s response of 1 on the ﬁve-poiﬁt Likert scale, five subjects’ responses of 2
on the five-point Likert scale, one subject’s response of 3 on the five-point Likert scale,

- two subjects’ responses of 4 on the ﬁve-pbint Likert scale and one subject’s response of 5
on the five-point Likert scale. Simiiar ranges in responses for the teachers that often or
very often use a computér at home were found in the “Teacher Plans Integration of -
Computers Into Unit Planning” category. Similar ranges ‘i_n responses for the teachers that

never use a computer at home, seldom use a computer at home or sometimes use a
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computer at home were found in the “Teacher Uses Computer to Individualize Learning”

category.

Following interviews and focus group discussions, quotes of interest to the findings of

Tables 21-30 were chosen.

During the focus group discussion the issue of not being able to trouble shoot problems
was discussed. Jackie, who has four computers in her classroom responded that “the
teacher doesn’t have to do maintenance. Let the kids do it. I haven’t had to touch a

computer all year.”

Sally, an intermediate teacher with less than 10 years of experience and under 40 years of

age, reported that her students “used the computer to complete their project on Egypt.”

How Teachers See the Use of Computers Enhancing Student Learning

The following ten tables (Tables 31-40) descriBe how teachers see computers enhancing
student learning. The cluster of how teachefs see computers enhancing student learning
was compared té: age (Tables 31 & 32); teaching experience (Tables 33 & 34); computer
conﬁdenée of the teacher (Tables 35 & 36); the amount of emphasis, as perceived by the
teacher, of computer use in the school (Tables 37 & 38); use of computers at home by the

teacher (Tables 39 & 40).
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As Table 31 shows, when compared by age, the cluster “How Teachers See the Use of

Computers Enhancing Leaming” revealed statistically significant differences between the

) twd grdup_s! »The youﬁger teachers more strongly agreed that computers could be used to
enhance student learning compared to the senior teachers. As will be seen in Tabié 32,
the responses of each group in the components of the cluster were consistent: the scéres

~ for the younger teachers were four and above while the scores for the senior teachers
wére in the mid-threes, with the exception of “Computers Should be Used to Reinforce
Student Learhing” whicﬁ was a four. The differences.between the mean ranks of 13.06
for the group of younger teachers and 7.77 for the senior teacher group are substantial.
Because the numbers of subjects are so small (8, 11), the findings might réﬂect a Typel

Error.

Table 31. Mann-Whitney U Test Results of How Teachers See the Use of Computers

Enhancing Student Learning in Two Teacher Age Groups

Variable Agel | Mean | Age2 | Mean Mann- - Asymp.
n | Rank n Rank | Whitney U Sig.
_ 0.
value)
How Teachers See the Use of 8 . | 13.06 11 7.77 19.50 - 0.04*
Computers Enhancing 4 '
Learning :

Note. The Age 1 group is made up of teachers under 40 years of age. The Age 2 group is

‘made up of teachers over 40 years of age. *p. < 0.05

Further analysis of the data (Table 32) reveals that for each of the components of the
“How Teachers See the Use of Computers Enhancing Learning” cluster, the differences -

between the two teacher age groups were between 0.31 and 0.85 on the five-point Likert
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scale. The differehces between the two groups were statistically significant. The largest
difference between the two groups was for the “Computers Would Enhance My Students’
Problem Solving Skills” category. When breaking down how teachers felt computers
could be used to enhance learning into individual compenents th was found that the group

of younger teachers more strongly agreed that computers could be used to enhance

learning compared to the senior group of teachers.

Table 32. Mean Likert Scores of How Teachers See the Use of Computers Enhancing

Student Learning in Two Teacher Age Groups in Two Teacher Age Groups

Age 1 Age 2
How Teachers See the Use of Computers n| x [ SD|n| x | SD | Difiin |
Enhancing Student Learning L 2 X
Computers Should Enhance My Students’ 814.13|1034| 9 |3.670.71| 0.46
Math Skills :
Computers Would Enhance My Students’ 814.00|0.76 | 11 |3.55|093| 045
Reading Skills
Computers Would Enhance My Students’ 81413084 |11|3.82]|087| 0.31
Writing Skills '
Computers Would Enhance My Students’ 81425|071]|10|3.40|0.70| 0.85
Problem Solving Skills
I would Plan to use Computers More if I had 81438|052]|10(3.60|0.97| 0.78
More Access
Computers Should be Used to Reinforce Student | 8 | 4.38 | 0.52 | 10| 4.00 | 0.94 | 0.38
Learning '

Note. The Age 1 group is made up of teachers under 40 years of age. The Age 2 group is

made up of teachers over 40 years of age.

The standard deviation of 0.93 in the “Computers Would Enhance my Students’ Reading
Skills” for the senior group of teachers can be attributed to two subjects’ responses of 2
on the five-point Likert scale, two subjects’ responses of 3 on the five-point Likert scale

and one subject’s response of 5 on the five-point Likert scale. All of the rest of the
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subjects’ responses were 4 on the five-point Likert scale. The standard deviation of 0.97
in the “I Would Plan to use Computers More if I had More Access” category for the
senior group of teachers can be attributed to one subject’s response of 2 on the five-point
Likert scale, four subjects’ respbnses of 3 on the five-point Likert scale, three sﬁbj ects’
reéponses of 4 on the ﬁve—poiﬂt Likert scale and t§vo subjects’ responses of 5 on the five-
point Likert scale. The standard deviation of 0.94 in the “Computers Should be used to
Reinforce Student Learning” category for the senior group of teachers can be attributed to
one subject’s response of 2 on the five-point Lik_ert sca1¢ and one subject’s response of 3
on the five-point Likert scale. All the rest of the subjects’ responses were in the 4-5

range.

Table 33. Mann-Whitney U Test Results of How Teachers See the Use of Computers

Enhancing Student Learning in Two Teacher Experience Groups

Variable Experience | Mean | Experience | Mean Mann- Asymp.
1 Rank 2 Rank | Whitney Sig.
n n U (p

value)

How Teachers See 8 13.06 11 7.77 19.50 0.04*

the Use of

Computers

Enhancing Learning

Note. The Experience 1 group is made up of teachers with 0-10 years of teaching
experience. The Experience 2 group is made up of teachers with 11+ years of teaching

experience. *p. < 0.05

As Table 33 shows, when compared by years of teaching experience, the cluster “How
Teachers See the Use of Computers Enhancing Learning” revealed statistically

significant differences between the two groups. The differences between the mean ranks
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of 13.06 for the less experienced teacher group and 7.77 for the more experienced teacher
group are substantial. The less experienced teachers more strongly agreed that corﬁputers ,
could be uséd to enhance student learning compared to the mofe experienced teachers. As
will b.e seen in Table 34, the responses of each of the components of the cluster were
consistent: the scores for the less experienced teachers were above four and above while
the scores for the more experienced teachers were in the mid to high three range. Because

the numbers of subjects are so small (8, 11), the findings might reflect a Type I Error.

Table 34. Mean Likert Scores of How Teachers See the Use of Computers Enhancing
Student Learning in Two Experience Groups

Experience 1 - Experience 2

How Teachers See the Use of Computers n| x SD | n| x SD | Dif.in

Enhancing Learning X
Computers Would Enhance My Students’ 81413103519 [3.67]|0.71| 046
Math Skills '

Computers Would Enhance My Students’ 8400|076 11|3.55/0.93| 045
Reading Skills

Computers Would Enhance My Students’ 81413084 |11|3.82]|0.87] 0.31
Writing Skills :

Computers Would Enhance My Students’ 814.00|0.76 | 10| 3.60 | 0.83 | 0.40
Problem Solving Skills ' .

I would Plan to use Computers More if I had 81450|053]|10(3.50(085| 1.00
More Access '

Computers Should be Used to Reinforce Student | 8 | 4.50 | 0.54 | 10| 3.90| 0.88 | 0.60
Learning ' '

Note. The Experience 1 group is made up of teachers with 0-10 years of teaching
experience. The Experience 2 group is made up of teachers with 1 1+ years of teaching

experience.

Further analysis of the data (Table 34) reveals that for each of the components of the

“How Teachers See the Use of Computers to Enhance Learning” cluster, the differences
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between the two experience groups were between 0.31 and 1.00 on the five-point Likert
scale. These differences were statistically signiﬁcan_t. The largest difference between the
two groups was in the “I Would Plan to use Computefs More if I had More Access”
category. When breaking down how teachers felt computers could be used to enhance
learning into individual components it was found that the less experienced teacher group
more strongly agreed that computers could be used to enhance student learning compared

to the more experienced teacher group.

The. standard deviation of 0.93 in the “Computers Wopld Enhance my Students’ Reading
Skills” catégory in the more experienced group can be attributed to two subjects’
‘responses of 2 on the ﬁve-point‘ Likert scale, two subjects’ responses of 3 on the ﬁve;
point Likert scale and one subject’s response of 5 on the 5-point Likert séale. All the rest

of the subjects’ responses were 4 on the five-point Likert scale.

As Table 35 shows, when compared by confidence level, the more confident teacher
group more strongly agreed that corhputers could be used to enhance student learning.
The cluster “How Teachers See the Use of Technology Enhancing Leaming” revealed no
statistically significant differences bétween the two groups. However, thé differences
between the mean ranks of 11.71 fof the more confident group and 8.09 for the less
confident group are substantial. Because the numbers of subjepts are so small (7 and 11),
the findings might reflect a Type Il Error and the differences between the two groups

may be real.
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Table 35. Mann-Whitney U Test Results of How Teachers See the Use of Computers
Enhancing Student Learning in Two Groups of Teachers With Different Levels of

Computer Confidence

Variable Confidence | Mean | Confidence | Mean Mann- Asymp.
1 Rank 2 Rank | Whitney Sig.
n ' n U (p.

value)

How Teachers 7 11.71 11 8.09 23.00 0.16

See the Use of '

Computers

Enhancing

Learning

Note. Confidence 1 teachers believe that they are using computers in many applications
and as an instructibnal aid; or are able to integrate them into the classroom. Confidence 2
teachers believe that they are aware of computers, but have not used fhem; or they lack
confidence using computers; or they are beginning to understand the process of using
computers and can think of specific tasks in which they may be useful; or they ére
beginning to gain a sense of confidence in using thé computer for specific tasks and are

starting to feel comfortable using the computer.

Further analysis of the data (Table 36) reveals that for each of the components of the
“How Teachers See the Use of Technology Enhancing Learning’; cluster, the differences
between the confidence level groups were betwéen 0.04 and 0.70 on the five-point Lik_erf
scale. The largest difference between the two groups v‘Vas,for the “Computers Would

| Eﬁhance My Students Writing Skills” category. When breaking down how teachers felt
computers could be used to enhance learning into individual components it was found
that the nﬁore confident teacher group more strongly agreed that if they had more acceés

to computers they would plan to use them and that computers should be used to reinforce
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concepts learned in the class_room than the less confident teacher group. The more
confident teacher group also agreed more strongly than the less confident teacher group
that computers would enhance their students’ writing and problem solving skills.
However, the less confident teacher group agfeed more strongly that computers would
enhance their students’ math and reading skills. The differences between the two groups

were not statistically significant.

The standard deviation of 0.95 in the “Computers Could be Used to Enhance Reading
Skills” category for the more confident teacher group can be attributed to two subjects’ -

‘responses of 3 on the 5-point Likert scale and one subject’s response of 5 on the ﬁve-
point Likert scale. All the rest of the responses were 4. The standard deviation éf 0.90 in
the “‘Computers Would Enhance my Students’ Problem Solving Skills” category for the
more confident teacher group can be attributed to two subjects’ responses of 3 on the
five-point Likert scale. All the rest of the respoﬁses ranged from 4-5. The standard
deviation of 1.11 in the “I Would Plan to Use Computers More if I had More Access”

- category for the more confident teacher group can be attribut¢d to four subjects’

responses of 4 on the five-point Likeﬁ scale and three subjects’ responses of 5 on the

five-point Likert scale.
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Table 36. Mean Likert Scores of How Teacher See Computers Enhaﬁcing Student
Learning in Two Teacher Groups With Different Levels of Computer Confidence

Confidence 1 Confidence 2

How Teachers See the Use of Computers - n| x SD | n| x SD | .Dif. In
Enhancing Learning : ' X
Computers Would Enhance My Students’ 713.86]0.38|113.90|0.747 0.04
Math Skills

Computers Would Enhance My Students’ 713711095 11(3.91]0.70| 0.20
Reading Skills '

Computers Would Enhance My Students’ 71443(0.79|11]3.73]10.79| 0.70
Writing Skills

Computers Would Enhance My Students’ 713.86|090|10(3.70|0.82} 0.16
Problem Solving Skills

I would Plan to use Computers More if I had 71429]1.11|10}3.70| 0.68| 0.59
More Access ' '

Computers Should be Used to Reinforce Student | 7 | 4.57 | 0.54 | 1113.91| 0.83 | 0.66
Learning

Note. Confidence 1 teachers believe that they are using computers in many applications
and as an instructional aid; or are able to integrate .them into the classroom. Confidence 2
teachers believe that they are aware of computers, but have not used them; or they lack
confidence using computers; or they are beginning to understand the process of using
computers and. can think of specific tasks in which they may be useful; or they are
beginning to gain a sense of confidence in using the computer for specific tasks and are

starting to feel comfortable using the computer.

As Table 37 shows, when compared by teacher perception of emphasis on computer use
at school, the cluster “How Teachers See the Use of Technology Enhancing Learning”
revealed statistically significant differences between the two groups. The teachers who
feel that computers are underemphasized at the school more strongly agreed that
| computers could be used to enhance .student learning. As will be seen in table 38, the

responses of each group in the components of the cluster were consistent: the scores for

112




the group of teachers who felt that computers are underemphasized at the school were

four and above, with the exception of “Computers Would Enhance My Students’

Problem Solving Skills” which was in the high threes. The scores for the teachers who

felt that computers are highly overérnphasizéd, overemphasized or correctly emphasized

at the school were in the low to mid threes with the exception of “Computers Should be

Used to Reinforce Student Learning” which was in the low fours. The differences

between the mean ranks of 12.67 for the group of teachers who feel that computers are

underemphasized at the school and 5.43 for the group of teachers who feel that computers

are highly overemphasized, overemphasized or correctly emphasized are substantial.

Because the numbers of subjects are so small (12 and 7), the findings might reflect a

Type 1 Error.

Table 37. Mann-Whitney U Test Results of How Teachers See the Use of Computers

Enhancing Student Learning in terms of Teacher Perception Towards the Use of

Computers in the School in Two Groups

Variable Emphasis | Mean | Emphasis | Mean | Mann- Asymp.
1 Rank 2 Rank | Whitney Sig.
n n U (p. value)
How Teachers See the 12 12.67 7 543 10.00 0.01*

Use of Computers
Enhancing Learning

Note. Emphasis 1 is made up of teachers who feel that computers are underemphasized at

the school. Emphasis 2 is made up of teachers who feel that computers are highly

overemphasized, overemphasized or k:orrectly emphasized. *p. <0.05
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Table 38. Mean Likert Scores of How Teachers See the Use of Computers Enhancing
Student Learning in Two Teacher Groups in Terms of Perceived Emphasis of Computers
in the School

Emphasis 1 - Emphasis 2

How Teachers See the n X SD n X SD Dif. in x
Use of Computers - '
Enhancing Learning

Computers Would Enhance | 11 | 4.18 0.41 6 3.33 0.60 0.85
my Students’ Math Skills '

Computers Would Enhance | 12 | 4.17 0.58 7 3.00 0.82 1.17
My Students’ Reading
Skills

Computers Would Enhance | 12 | 4.25 0.87 7 3.43 0.54 0.82.
my Students’ Writing Skills

Computers Would Enhance | 11 | 3.91 0.83 7 3.57 | 0.79 0.34
my Students’ Problem '
" Solving Skills

I would Plan to use 11| 4.36 0.51 7 3.29 0.95 1.07
Computers More if I had
More Access

Computers Should be Used | 12 | 4.17 0.84 6 4.17 0.75 0.0
to Reinforce Student :
Learning

Note. Emphasis 1 is made up of teachers who feel that computers are underemphasized at
the school. Emphasis 2 is made up of teachers who feel that computers are highly

overemphasized, overemphasized or correctly emphasized.

Further analysis of thé data (Table 38) reveals that for each of the components of the
“How Teachers See the Use of Techn‘ology Enhancing Learning” cluster, the differences
bétwec_en the two teacher age groups were between 0.0 and 1.17 on the five-point Likert
scale. The largest difference between the two groups was for the “Computers Would
Enhance My Students-’ Reading Skills” category. When breaking how teachers saw the
use of technology enhancing learning into individual components it was found that the

group of teachers who feel that computers are underemphasized at the school more




| strongly agreed that computers would enhance learning compared to the grbup of
teachers who feel that computers are highly overemphasized, overemphasized or
correctly emphasized at the school in all areas except the idea of using computers to
reinforce concepts studied in class. In this areé both groups agreed equally about the use’
of computers to reinforce learning. The differences between the two teacher groups were

not statistically significant.

The standard deviation of 0.95 in the “I Would Plan to Use Computers More if I had
More Access” category in the group of teachers who feel that computers are highly
overemphasized, o_veremph.asized or correctly emphasized at the school can be attributed
fo one subject’s response of 2 on the 5-point Likert scale and one subject’s respoﬁse-of 5

on the 5-point Likert scale. All the rest of the subjects responded in the 3-4 range.

Table 39. Mann-Whitney U Test Results of How Teachers See the Use of Computers

Enhancing Student Learning in Two Teacher Groups Based on Home Computer Use

Variable Computer | Mean | Computer | Mean Mann- Asymp.

atHome 1 | Rank | at Home2 | Rank | Whitney Sig.

n_ . ' n . U (p. value)

How Teachers See 11 10.91 8 8.75 34.00 0.41
the Use of '
Computers
Enhancing
Learning

Note. Computer at Home 1 teachers use a computer at home often or very often.
Computer at Home 2 teachers never use a computer at home, seldom use a computer at.

home or sometimes use a computer at home.
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As Table 39 shows, when compared by teacher use of a computer at home, the teachers
who used a computer.at home often or very often more strongly agreed that computers
could be used to enhance student learning comparéd to the teachers who never use a
computer at home, seldom use a corhputer at home or sometimes ﬁse a computer at home.
The cluster “How Teachers See the Use of Technology Enhancing Learning” revealed no
statistically signiﬁAcant differences between the two groups. The differences between the
mean ranks of 10.91 for the group of teachers who used a computer at home often or very
often and 8.75 for the group of teachers who never used a computer at home, seldom used

a computer at home or sometimes used a computer at home are similar.

Table 40. Mean Likert Scores of How Teachers See the Use of Computers Enhancing

Student Learning in Two Teacher Groups Based on Home Computer Use

Computer at Home 1 ~_ Computer at Home 2
How Teachers See the Use of Computers 'n| x | SD|n}| x | SD | Dif.in
Enhancing Learning X
Computers Would Enhance My Students’ 91400 0 |8|3.75{0.88| 0.25
Math Skills . _
Computers Would Enhance My Students’ 11|13.82|087813.63]|092| 0.19
Reading Skills
Computers Would Enhance My Students’ 11| 4.18|0.87|83.62|0.74| 0.56
Writing Skills »
Computers Would Enhance My Students’ 101 3.7010.68 | 813.88|099| 0.18
Problem Solving Skills ' ' ’
I would Plan to use Computers More if I had 1043006881350 093 0.80
More Access '
Computers Should be Used to Reinforce Student | 10 | 4.10 | 0.88 | 8 | 4.25| 0.71 | 0.15
Learning

Note. Computer at Home 1 teachers use a computer at home often or very often.
Computer at Home 2 teachers never use a computer at home, seldom use a computer at

home or sometimes used a computer at home.
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Further analysis of the data (Table 40) reveals that for each of the components of the
“How Teachers See the Use of Technology Enhancing Learning” cluster, the differences
between the two teacher age groups were between 0.15 and 0.80 on the five-point scale.
The largest difference between the two gfoups was in the “I Would Plan to use
Computers More if I had More Access” categofy. When breaking down how teachers saw
the use of technology enhancing learning into individual components it was found that
the group of teachers who used a computer at home often or very often more strongly
“agreed that computers would eﬁhance math, reading and writing than the group of
teachers that never used a computer at home, seldom used a computer at home or
sometimes used a computer at home. The group of teachers that often or very often used
a computer at home also moré strongly agreed that if they had more access to computers
they would plan to use them more. The group of teachers that‘ never used a computer at
home, seldom used a computer at home or sometimes use a computer at home more
strongly agreed that computers would enhance their students’ problem solving skills and
that computers should be used to reinforce concepts studied in the class. The differences

between the two groups were not statistically significant.

The standard deviation of 0.92 in the “Computers Would Enhance My Students’ Reading
Skills” category for the group of teachers that never us¢d a computer at home, seldom
used a computer at home or sometimes used a computer at home can be éttﬁbuted to one
subject’s response of 2 on the five-point Likeﬁ scale and on subject’s response of 5 on
the five-point Likert scale. All other subjects responded iﬁ the 3-4 point range on the five-

point Likert scale. The standard deviation of 0.99 in the “Computers Would Enhance My
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Sfudents’ Problem Solving Skills” for the group of teachers that never used a compﬁter at
home, seldom used a computer at home or sometimes used a computer at home can bé
attributed to one subject’s response of 4 on the five-point Likert scale, three subjects’
responses of 5 on the five-point Likert scale and.four subjects’ responsé of 3 on the five-
point Likert scale. The standard deviation of 0.93 in the “I Would Plan to use Computers -
More if I had More Access” category for the for the group of teachers that never used a
computer at home, seldom used a computer at homé ér sometimes used a computer at
home can be attributed to one subj éct’s response of 2 on fhe five-point Likert scale and

one subj ect"s response of 5 on the five-point Likert scale. All of the other subjects

responded in the 3-4 range on the five-point Likert scale.

Following interviews and focus group discussions I chose quotes of interest to the
findings of Tables 31-40: Leslie stated that in order for teachers to use computers, they
need to know what they can do: “We could have Workshopé to the show the possibilities
of computer integration. The school would need to offer the classroom teachers support: a
helper, a computer expert.” Bonney saw the possibilities of computers in the area of
Language Arts: “You could have the childr‘e;n write a story, pick a chéracter, write -

dialogue and then make a movie acting in character. You would cover other areas of the

- curriculum as well, such as art when completing the background.” Bonney continued,

“They [computers] should be used as support for other subjects. I liked the comment
about the stations as a way of supporting knowledge and skills in other areas. Computers
should be a means to an end.” Jackie felt that she would be able to use computers in all

subject areas: “I would use it [a computer] for all assignments: projects, graphs,
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research.” Leslie saw the need for the classroom teacher and the computer teacher to
work toge‘;her: “The classroom teacher should design what they need for assignments and
the computer teacher can teaclvl' the computer skills. The classroom teacher develops
content criteria for the assignment. There needs fo be collaboration between the computer

teacher and the classroom teacher.”

Preferred Location for Computers

The following four tables (Tables 41-44) describe the teachers’ preference of location of
computers. Table 41 and Table 42 look at the preference for computers in the classroom
The preference‘ for having computers in the classroom was comparedito age; teaching
experience; computer confidence of teacher; thé vamount of emphasis the school has
placed on computers as perceived by the teacher; and the use of computers at home by

the teacher.

As Table 41 shows the younger teachers more strongly agreed that the best place for
computers is in the classroom. When compared by age (under or over 40), the question of
whether or not the best place for computers was in the classroom revealed no statistically
significant differences between the two groups. However, the differenceé between the
‘mean ranks of 11.79 for the younger teacher group and 8.05 for the senior. teacher group
are substantial. Because the numbers of subjects are so small (7', 11), the findings might
reflect a Type II Error, and the mean difference between the two teacher age groups may

be real.
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Table 41. Mann—Whitney U Test Results of Teacher Preference for the Location of

- Computers in the Classroom

Group 1 Group 2 .
Teacher n | MeanRank | n | MeanRank | Mann- Asymp.
Preference for » , , Whitney Sig.
the Location of U (p. value)
Computers in the
Classroom
Age ' 7 11.79 11 8.05 22.50 | 0.15
Experience 7 12.50 11 7.59 17.50 0.05*
Confidence 7 11.14 10 7.50 - 20.00 0.13
Emphasis 11 11.23 7 6.79 19.50 0.07
Home Use 11 10.64 7 7.1 26.00 0.23

Note. The Age 1 group is made up of teachers under 40 yeérs of age. The Age 2 group is
made up of teachers over 40 years of age. The Experience 1 gfoup is made up of teachers
with 0—110 years of teaching experience. The Experience 2 group is made up of teachers
‘with 11+ slears of teaching experience. Confidence 1 teachers believe that they are using
computers in many applications and as an instructional aid; or are able to integrate them
into the classroom. Confidence 2 teachers believe that they are aware of computers, but
have not used them; or they lack confidence using computers; or they are beginning to
ﬁnderstand the pfocess of using computers and can thmk of specific tasks in Whjch they
may be useful; or they are beginning to gaiﬁ a sense of conﬁdencé in using the computer
vfor specific tasks and are starting to feel comfortable using the computer. Emphasis 1
‘group is made up of teachers who feel that computers are underemphasized at the school.
Emphasis 2 group is made up of teachers Who feel that computers are highly
ovéremphasized, overemphasized or correctly emphasized. Computer at Home 1 teachers
use a computer at home often or very oﬁen. Computer at Home 2 teachers never use a
computer at home, seldom use a computer at home or sometimes use a computef at home.

*p. <0.05
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The less experienced teachers more strongly agreed that the best place.for computers is in
the classroom. When compared by years of teaching experience (0-10 years and 11+
years), the location of computers re\./ealed statisticallsl significant differences between the
two groups. The differences between the mean ranks of 12.56 for the less expeﬁenéed
group of teachers and 7.59 for the more cxperienced group of teabhers are substantial.
Because the numbers of subjects are so small (7, 11) the findings might reflect a Type I

Error.

The more confident teachers more strongly agreed that the best place for computers is in
the classroom. When cbmpared by confidence levél, the placement of computers revealed
no significant differences between the two groups. However, the differences Between the
mean ranks of 11.14 for the more confident teacher group and 7.50 for the less confident
teacher group are substantial. Because the subjects are so small (7, 10) the findings may
reflect a Type II Error, and the mean difference between the confidence groups may be

real.

The teachers who feel that computers are underemphasized in the school more strongly
agreed that the best place for computers is in the classroom. When compared by teacher
perception of emphasis on computer use at school, the responses revealed no statistically
significant differences between the two groups. The di‘fferences between the mean ranks
of 11.23 for the teacher group who feel that computers are underemphasized at the school
and 6.79 for the teacher group who feel that computers are highly overemphasized,

overemphasized or correctly emphasized are substantial. Because the number of subjects
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is so small (11, 7), the findings might reflect a Type II error and the difference between

the two teacher groups may be real.

The teachers who use computers at home often or very often more strongly agreed that
thé best place for computers is in the classroom. Wheni compared by teacher use of é
computer at home, the responses revealed no statistically significant differences between
the two groups. However, the differences between the mean ranks of 10.64 for the group
of teachers who use a computer 'at home often or very often and 7.71 for the group of
teachers who never use a computer at home, seldom uée a corhputer at home of
sometimes use a computer at horﬁe are substantial. Because the number of subjects is sé
small (11, 7) the findings might reflect a Type II Eﬁor and the mean difference between

the two groups may be real.

Further analysis of the data (Table 42) reveals that the difference between the two teacher
groups was 0.53 and 0.87 on the five-point scale. The younger group of teachers more
strongly agreed that the best place for computers is in the classroom compared to the
senior group of teachers. The differences between the two groups were not statistically
sigﬁiﬁcant. The standard deviation of 1.03 for the senior group of teachers can be
attributed to a wide range of reéponses for this question. Two subjects’ responses were 2

on the five-point scale and two subjects’ responses were 5 on the five-point scale. All of

the other subjects’ responses ranged from 3-4.
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Table 42. Mean Likert Scores of Teacher Preference for the Location of Computers in the

Classroom

.. Group 1 Group 2
Teacher Preference for | n X SD | n X - SD Dif. in
the Location of - X
Computers in the -
Classroom :
Age 7 4.00 0.58 11 3.36 1.03 0.64
Experience 7 4.14 0.69 11 3.27 0.91 0.87
Confidence : 7 4.00 1.16 10 3.30 0.68 0.70
Perceived Emphasis 11 3.91 0.94 7 3.14 0.69 0.77
Home Use 11 3.82 0.98 7 3.29 0.76 0.53

Note: The Age 1 group is made up of teachers under 40 years of age. The Age 2 group is
made up of teachers over 40 years of age. The Experience 1 group is made up of teachers
with 0-10 years of teaching experience. The Experiencé 2 group is made up of .teachers
with 1 H years of teaching experience. Confidence 1 teachers believe that they are using
'computers in many applications and as an instructional aid; or are able to integrate them |
into the classroom. Confidence 2 teachers believe that they are aware of computers, but
have not used them; or they lack confidence using computers; or they are beginning to
understand the process of using computers and can think of specific tasks in which they

may be useful; or they are beginning to gain a sense of confidence in using the cbmputer

. for specific tasks and are starting to feel comfortable using the computer. Emphasis 1

group is made up of teachers who feel that computers are underemphasized at the school.
Emphasis 2 group is made up of teachers who feel that computers are thhly
overembhasized, overemphasized or correctly emphasized. Compﬁter at Home 1 teachers
use a computer at home often or very often. Computer at Home 2 teachers never use a

computer at home, seldom use a computer at home or sometimes use a computer at home.
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The less experienced group of teachers more strongly agreed that cdmputers should be
placed in the classroom compared to the more experienced teachers. The differences

~ between the two groups were statistically significant. The standard deviation of 0.91 for
the more experienced group of teachers can Be attributed to a wide rangé of responses for
this question. The responses varied from two subjects’ responses of 2 on fhe five-point
scale and one subject’s response of 5 on the ﬁve-point scale. All of the other subjects’

responses ranged from 3-4.

The more confident group of teachers more strongly agreed compared to the less
confident group of teachers that the Best place for computers is in the classroom. The
aifferences between the two groups were not statistically significant. .The standard
deviation of 1.16 for the more confident teacher group can be attributed to one subject’s
responses of 5 and one subject’s response of 2 on the ﬁve;point scale. All of the other

subjects’ responses were in the 3-4 range.

The teachers who féel that computers are underemphasized at the school more strongly
ggreed that the best place for computers is in the classroom compared to the teachers who
feei that computers are highly overemphasized, overemphasized or correctly emphasized
at the school. The differences between the two groups were not statistically significant.
The standard deviation of 0.94 for the teacher group who feel that computers are |
underemphasized at the school canbe attributed to one subject’s response of 2 on the
five-point scale and one subject’s response of 5 on fhe five-point scale. All other

subjects’ responses ranged from 3-4.
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The teachérs who use a computer at home often or very often more strongiy agreed that
the best place for computers is in the classroom compared to the teachers who never use a
computer at home, seldom use a computer at home or sometimes use é computer at home.
The differences befween the two groups were not significant. The s;tandard deviation of
0.98 for the more confident teacher group can be attributed to the range of subject -
responses from one subjeét’s response of 2 one subject’s response of 5. All other

subjects’ responses ranged from 3-4.

Following interviews and focus group discussions I chose quotes of interest to the.

findings of Tables 41 and 42.

‘Jackie likes the convenience of corhputers in the classroom: “I think that they should be

in a classroom. They are more convenient. When you need one you can walk over right
away, they are accessible immediately.. .thé lab is isolated.” Rhonda, an intermediate
teacher with less thaﬁ ten years experience and over 40 years of age, stéted, “I prefer to
teach my own computers. Corhputers in the classroom opens things up to more
possibilities; they would lend themselves to a station approach." Paula, a teacher over 40
years of age, with over 10 years experience, believes that computers should be in the lab.
“Computers should be in the lab. I would not make full use of them if they were in the
class.” Kendra, also an intermediate teacher with over 10 yeafs experience, and over 40
years of age, saw the value of having computers in both the lab and the classroom. “The
ideal would be if we could take the students to the lab to teach a concept to all of the

students and then have them work on what was taught in the classroom.” Leslie was
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undecided about the optimal location of computers. “It depends how you use them. They
should be in the lab if you are teachiﬁg the children how to use them. Time can be an
issue since the lab is not always available. Computers in the classroom dei)end on
numbers. You need to have four to ﬁ\}e computers in a class. If you have the numbers

they would work well using the station approach.”

The following two tables (Tables 43 & 44) describe the teachers’ preference for having |
computers in the computer lab. The preference for having computers in the computer lab
was compared to age; teaching experience; computer confidence of teacher; the amount

of emphasis the school has placed on computers as perceived by the teacher; and the use

of computers at home by the teacher.

As Table 43 shows, the younger teachers more strongly agreed that the best place for
computers is in the computer.lab compared fo the senior teachers. When compared by age
(under or over 40), the question of whether or not the best place for computers was in the
computer lab revealed no statistically significant differences between the two groﬁps. The
differences between the mean ranks were similar, 9.75 for the younger teacher group and

9.30 for the senior teacher group.

When compared by years of teaching éxpen'ence (0-10 years and 11+ years), the more
experienced teachers more strongly agreed that the best place for computers is in the
computer lab compared to the less experienced teachers. The location of computers

revealed no statistically significant differences between the two groups. The differences
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between the mean ranks of 7.94 for the less experienced teacher group and 10.75 for the
more experienced teacher group are substantial. Because the numbers of subjects are so
small (7, 11) the findings might reflect a Type II Error and the differences between the

two groups may be real.

When éompared by confidence level, the less confident teachers rﬁore strongly agreed
that the best place for computers is in the computer lab. The placement of computers in
the computer lab revealed no signiﬁcant differences between the two groups. However,
the differences between the mean (anks of 7.93 for the mbre confident group of teachers
and 9.75 for the l.ess confident group of teachers ére substantiél. Becausé tile subjects are
so small (7, 10) the findings may reflect a Type II Error, and thé mean difference between

the two groups may be real.

When compared by teacher perception of emphasis on computer use at sqhool, the
teachers who feel that computers are highly overemphasized, overemphasized or
correctly emphasized more strongly agreed the best place for computers is in the
computer lab éompared to the group who feel that computers are underemphasized at the
school. The placement of computers in the computer lab, the responses revealed no
statistically significant differences between the two groups. The differences between the
mean ranks of 9.38 for the teacher group who feel that computers are underemphasized at
the school and 9.75 for the teacher group who feel that computers are highly

overemphasized, overemphasized or correctly emphasized are similar.
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When compared by teachér use of a computer at home, the teachers who never use a
coinputer at home, seldom use a computer at home or sometimes use a computer at home
more strongly agreed that the -best place for computers is in the computer lab compared to
the group that use a computer at ﬁome often or very often. The responses revealed no
statistically significant differences between thé two groups. The differences between the
mean ranks of 9.18 for the group of teachers who used a computer often or very often at
home and 10.00 for the group of teacher who ne.ver used a computer at home, seldom

used a computer at home or sometimes used a computer at home are similar.

__Further analysis of the data (Table 44) reve#ls that the difference between the twb teacher
groups was between 0.08 and 0.57 on the ﬁve-ﬁoint Likert scale. The younger teachér
group more strongly égreed that the best place for computefs is in the éomputer lab than
tile senior group of teachers. The differences be;ween the two groups are not statistically
significant. The standard deviation of 0.93 in the younger group of teachers can be
attributed to one subject’s response of 1 on the five-point scale and one subject’s

- response of 4 on the five-point scale. All the rest of the subjects’ responses were in the 2-

3 range. The standard deviation of 1.03 in the senior group of teachers can be attributed

to a wide range of responses for this question. Two subj ecté’ responses wefe 2 on the

five-point scale and two subjects’ responses were 5 on the five-point scale. All of the

other subjects’ responses were in the 3-4 range.
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Table 43. Mann-Whitney U Test Results of Teacher Preference for the Location of

Computers in the Computer Lab

Group1 ~ Group 2
Teacher n | MeanRank | n | MeanRank || Mann- Asymp.
Preference for ~ | Whitney Sig.
the Location of ' U (p. value)
Computers in the '
Computer Lab :
Age _ 8 9.75 10 9.30 38.00 0.85
‘Experience 8 7.94 11 10.75 27.50 0.25
Confidence 7 7.93 10 9.75 27.50 0.45
Emphasis 12 9.38 6 9.75 34.50 0.88
Home Use 11 9.18 7 10.00 35.00 0.74

Note. The Age 1 group is made up of teachers under 40 years of age. The Age 2 group is

made up_of teachérs over 40 years of age. The Experiencé 1 group is made up of teachers.

- with 0-10 years of teaching experience. The Experience 2 group is made up of teachers
with 11+ years of teaching éxperience. Conﬁdénce 1 teachers believe that they are using
computers in many applications and as an instructional aid; or are able to integrate them
into the classroom. Confidence 2 teachers believe that théy are aware of computers, but
have not used them; or they lack conﬁdéhce using computers; or they are beginning to
understand the processb o.f using compﬁters and can think of specific fasks in which they
may be useful; or they are beginning to gain a sense of confidence in using the computer
for specific tasks and &e starting to feel comfortable using the comﬁuter. Emphasis 1
“group is made up of teachers who feel that computers are underemphasized at the school.
Emphasis 2 group is made up of teachers who feel that computeré are highly

'. overemphasized, overemphasized or correctly emphasized. Computer at Home 1 teachers
use a computer at home often or very often. Computer at Home 2 teachers never use a

computer at home, seldom use a computer at home or sometimes use a computer at home.
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Table 44. Mean Likert Scores of Teacher Preference for the Location of Computers in the

Cbmputer Lab

: Group 1 - Group 2
Teacher Preference for the n X SD n X SD Dif. in
Location of Computers in o X
the Computer Lab ' ‘
Age 8 2.50 | 0.93 10 | 240 | 1.17 |  0.10
Experience 8 2.13 0.84 10 | 2.70 | 1.16 0.57
Confidence 7 2.29 1.38 10 | 2.70 | 0.68 0.41
Perceived Emphasis 12 242 1.08 6 2.50 | 1.05 0.08
Home Use 11 2.36 1.20 7 2.57 | 0.79 0.21

Note. The Age 1 group 1s made up of teachers under 40 years of age. The Age 2 group is
made up of teachers over 40 years of age. The Experience 1 group is made ﬁp of teachers
with 0-10 years of teaching experlence The Experlence 2 group is made up of teachers

- with 11+ years of teaching experience. Confidence 1 teachers beheve that they are using
computers in many applications and as an instructional aid; or are able to integrate them
into the classroom. Conﬁdénce 2 teachers believe that they are aware of computefs, but
have not used them; or they lack confidence using computers; or they are beginning to
understand the process of using corilputers and can think of specific tasks in which they
may be useful; or they are beginning to gain a sense of conﬁdenc¢ in using the computer -
for specific tasks and are starﬁng to feel comfortable using the computer. Emphasis 1
teachers "feel that computers are underemphasized at the schéol. Emphasis 2 teachers feel
that computers are highly overemphasized, overemphésized or correctly emphasized.
Computer at Home 1 teachers use a computer at home often or very often. Computer at
Home 2 teachers never use a computer at home, seldom use a computer at home or

sometimes use a computer at home.
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The} more experienced group of teachers more strongly agreéd that computers should be

| pIaéed in the ciassroom than the less experienced group of teachers. The differences
between the two groups are not statistically significant. The standard deviation Qf 1.16 for
the more experienccd group.of teachers can. be attributed to a wide range‘of responses for
this category. Two subjects’ responses were 1 on the five-point Likert scale, three
subjects’ responses were 2 on the five-point Likert scale and three subjects’ respoﬁses

were 3 on the five-point Likert scale.

The less confident group of teachers believe more strongly that the best place for
computers is in the computer lab. The differences between the two gfoups are not

- statistically significant. The standard deviation of 1.38 for the more confident group of
teacﬁers can be attributed to three subj ects; responses of 1 on the five-point Likert scéle,
one subjects’ response of 2 on the five-point Likert scale, one subjects’ response of 3 on

the'ﬁve-point Likert scale and two subjects’ respbns'es of 4 on the five-point Likert scale.

The teacher group who feel that computers are highly overemphasized, overemphasized
or correctly emphasized at the school more strongly agreed that the best place for
computers was in the classroom compared to the group of teachers who. feel that
computers are underemphasizéd at the school. The differences between the two groups
are not statistically significant. The standard deviation of 1.08 for the teachers who feel
that computers are underemphasized at the school can be attributed to thre\e subjects’
responses of 1 on the five-point Likért scale, three subjects’ responses of 2 on the five-

point Likert scale, four subjects’ responses of 3 on the five-point Likert scale and two
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subjects’ responses of 4 on the five-point Likert scale. The standard deviation of 1.05 for
the teachers who feel that computers are highly overemphasized, éveremphasized or
correctly emphasized at the school can be attributed to one subjects’ response of 1 on the
five-point Likert scale, two subjects’ responses of 2 on the five-point Likert scale, two-
subjects’ vresponses 6f 3 on the five-point Likert scale and one subject’s response of 4 on

the five-point Likert scale.

The group of teachers who never use a computer at home, seldom use é computer at
home or sometimes use a computer at home more stroﬁgly agreed that that éomputers
shouldAbe placed in the computer lab compared to the group of teachers who use a
computer at hbme often or very often. The differences between the two groups are not
statistically vsigniﬁcant. The standard deviation of 1.20 for the group of teachers who
often or very often use a computer at home can be attributed to four subjects’ responses
of 1 on the five-point scale, one subject’s response of 2 on the five-point scale, four
subjects’ responses of 3 on the five-point scale and two subjects’ responses of four on the

five-point scale.

As illustrated in Tables 42 and 44, the ratings for preference for having computers in the
classroom, for both groups, (age, experience, confidence, perceivéd emphasis and
computer use at home) were between 3.14 and 4.14. The ratings for prefereﬁce fora

having computers in the compliter lab, for both groups, were between 2.13 and 2.70.
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The following is a quote of interest from the interviews and focus group discussions

relating to Tables 43 and 44:
Paula felt that computers would be most effective in a computer lab. “We would not use
them to the fullest if they were in the class. There is not enough time in the day. There are

specific skills that need to be taught, yeu need someone there [with the children].”

Teacher Preferred Operating Platform

The following four tables (Table 45-48) describe the teachers’ preference of operating
platforms. Tables 45 and 46 describe the teachers’ preference for PC (Windows)
operating platform and Tables 47 and 48 describe the teachers’ preference for Mac

operating platform.

As shown in Table 45, when cofnpafed by age the younger teachers more strongly agreed
student learning would be best served using PC computers comparea to the senior
teachers. When compared by age there were no Statistically significant differences
between the two greups; The differences between the mean ranks of 9.56 for the younger
groue of teachers ana 8.50 for the senior group of teachers are not substantial. Because
the number of subjects is so small (8, 1 1),_the findings might reflect a Type II Error, and _

the mean difference between the two teacher age groups may be real.
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- Table 45. Mann-Whitney U Test Results of Teacher Preference for PC Operating

Platform

Group 1 Group 2
Teacher | n | MeanRank | n | Mean Rank Mann- Asymp.
Preference for . o Whitney Sig.
PC Operating ' U (p. value)
Platform
Age 8 9.56 9 8.50 31.50 0.65
Experience 8 10.50 9 7.67 24.00 0.23
Confidence 7 8.64 9 8.39 30.50 - 0.91
Emphasis 11 923 .| 6 8.59 30.50 0.79
Home Use 10 9.90 7 7.71 26.60 0.36

Note. The Age 1 group is made up of teachers under 40 years of age. The-Age 2 group is
made up of teachers over 40 years of age. The Experience 1 group is made up of teachers
with 0-10 years of teaching experience. The Experience 2 group is made up of teachers
with 11+ years of teaching experience. Confidence 1 teachers believe that they are using
computers in many applications and as an instructional aid; or are able to integrate them
into the classroofn. Confidence 2 teachers believe that they are aware of computers, but
have not used them; or they lack confidence using computers; or they are beginning to
understand the process of using computefs and cen think of specific tasks in which they
may be useful; or they are beginning to gain a sense of confidence in using the computer
for specific tasks and ere starting to feel comfortable using the computer. Emphasis 1
group is made up of teachers who feel that computers are underemphasized at the school.
Emphasis 2 group is made up of teachers who feel that computers are highly '
overemphasized, overemphasized or correctly emphasized. Computer at Home 1 teachers
use a eomputer at home often or very often. Computer at Home 2 teachers never use a

computer at home, seldom use a computer at home or sometimes use a computer at home.
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When compared by years of teaching experience, the less experienced teachers (<10

. years) more strongly agreed student learning would be best served using PC computers
compared to the more experienced teachers (?1 0 years). When cofnpared by years of -

~ teaching experience, the preference of computer operating plétférm revealed no
statistically signiﬁcﬁnt differences between the two groups. However, the differences

- between the mean ranks of 10.50 ‘and 7.67 are sﬁbstantial. Because the numbers of
subjects are so small (8, 9) the findings might reflect a Type II error and the differences

between the two groups may be real.

When compared by confidence level, the more conﬁdent group of teacher more stron'glyA
agreed student leérning would be best served using PC computers compared to the less
confident téachers. The preference of the type of operating platform revealed no
stativstically significant differences between the two groups The differences between the
mean ranks of 8.64 for the more confident teacher group and 8.39 for ;che less conﬁdent

group are similar.

When compared by teacher perception of emphasis of computer use at school, the
teacheré who feel that computers are highly overemphasized, overemphasized or
correctly emphasized at the school more strongly agreed student learning W(')uld‘be best
served using PC computers compared to the teachers who feel that computers are
underemphasized at the school. The preference of the type of operating platform revealed

no statistically significant differences between the two groups. The differences between
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the mean ranks of 9.23 for the teacher group who feel that computers are
underemphasized at the school and 8.59 for the group of teachers who feel that cbmputérs
are highly overemphasized, overemphasized or correctly emphasized at the school are

. similar.

When compared by teacher use of a computer at home, the teachers who use a computer
at home often or very often more strongly agreed student learning would be best served
using PC éomputers compared to the group that never use a computer at home, seldom
use a computer at home or never use a computer at home. When compared by teacher use
of a computer at home, the preference of the type of operating platform revealed no
statistically signiﬁcant differences between the two groups. However, the differences
between the mean ranks of 9.90 for the teachers who use a computer at home often or
very often and 7.71 for the teachers who never use a computer at home, seldom use a
com..puter at home or sometimes usé a computer at home are significant. Because the
numbers of subjects are small (10, 7) the findings might reflect a Type II Error, and the

mean differences between the two teacher groups may be real.

Further analysis of the data (Table 46) reveals that the difference between the two teacher
-groups was between 0.10 and 0.77 on the five-point Likert scale. The difference between

the two teacher age groups was 0.30 on the five-point Likert scale, which was not

~ statistically significant.




Table 46. Mean Likert Scores of Teacher Preference for PC Operating Platform

Group 1 Group 2
Teacher Preference for n x | SD n X SD Dif. in
PC Operating Platform : X
Age | 8 3.63 1.30 9 3.33 1.12 0.30
Experience 8 3.88 1.36 9 3.11 0.93 0.77
Confidence 7 3.43 1.27 9 3.33 1.12 0.10
Perceived Emphasis 11 3.55 1.30 6 3.33 1.03 0.22
Home Use 10 3.70 1.25 7 3.14 1.07 0.56

Note. The Age 1 group is made up of teachers under 40 years of age. The Age 2 group is
made up of teachers over 40 years of age. The Experieltce 1 group is made up of teachers
| with 0-10 years of teaching experience. The Experience 2 group is made up of teachers
with 11+ years of teaching experience. Confidence 1 teachers believe that they are using
computers in many applications aﬁd as an instructional aid; ot are able to integrate them
into the classroom. Confidence 2 teetchers believe that they are aware of computers, but
have not used them; or they lack confidence using computers; or they are beginning to
understand the process of using computers and can think of specific tasks in which they
may be useful; or they are begintling to gain a sense of confidence in using the computer
for specific tasks and are starting to feel comfortable ustng the compﬁter. Empbhasis 1
group is made up of teachers who feel that computers are underemphasized at the school.
Emphasis 2 group is made up of teachers who feel that computers are highly )
overemphesized, overemphasized or correctly emphasized. Cemputer at Home 1 teachers

use a computer at home often or very often. Computer at Home 2 teachers never use a

computer at home, seldom use a computer at home or sometimes use a computer at home.
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The younger group of teachers more strohgly agreed that student learning would be .best
served using PC computers compared to the senior group of teachers. The standard
deviation of 1.30 for the younger teachers can be attributed to three subjects’ response of
5 on the five-point Likert scale, one subject’s response of 4 on the five-point Likert scale,
two subjects’ response of 3 on the ﬁve;point Likert scale and two sﬁbj ects’ response of 2
on the five-point Likert scale. The staﬁdard deviation of 1.12 for the senior teachers can
be attributed to two subjects’ fesponse of 5 on the five-point Likert scale, one subject’s
response of 4 on the five-point Likert scale, four subj ects.’ response of 3 on the ﬁve—point

Likert scale and two subjects’ response of 2 on the ﬁVe’-point Likert scale.

The diffefence between the two teacher experience groups was 0.77 on the five-point
Likert scale. The less experienced teacher group more strongly agreed thét student :
learﬂing would be best sefved using PC computeré compared to the more experienced
teacher group. The difference between the two groups was not statistically signiﬁcant.v
The standard deviation of 1.36 for the less experienced teacher can be attributed to four
subjects’ respoﬁse of 5 on the five-point Likert scale, one subject’s réspoﬁse of 4 on the
five-point Likert scale, one subject’s response of 3 on the five-point Likert scale and tWo -
subjects’ respbnse of 2 on the five-point Likert écale. The standard deviation of 0.93 for
the more experienced teachers can Be attributed to one subject’s response of 5 on the
five-point scale, one subject’s response of 4 on the ﬁve-point Likert scale, five subjects’
response of 3 on the five-point Likert scale and two subjects’ reéponSe of 2 on the five-

point scale.
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The difference between the two teacher confidence groups was 0.10 on the five-point
Likert scale. The fnore confident teacher group more strongly agreed that student learning
would be best seﬁed using PC cdmputers compared to the less confident teacher group. '
The difference between the two groups was not statistically significant. The standard
deviation of 1.27 for the more confident teachers can be attributed to two subjects’
response' of 5 on the five-point Likert scale, one subject’s response of 4 on the five-point
Likert scale, two éubjects’ response of 3 on the ﬁve-poiht Likert scale, and two subjects’
response of 2 on the five-point Likert scale. The standard deviation of 1.12 for the less
confident teachers can be attﬁbuted to two subj ecfs’ response of 5 on the five-point Likert
scale, one éubject’s response of 4‘ on the five-point Likeﬁ scale, four subjects’ response of

3 on the five-point scale, and two subjects’ response of 2 on the five-point scale.

The difference between the two perceived emphasis teacher groups is 0.22 on the five-
point Likert scale. The teacher group who feel that computers are underemphasized at the
school more strongly agreed that student learning would be best served using PC
computers compared to the teacher group who feel that computers are highly
overemphasized, overemphasized or correctly emphasized at the school. The differences
between the two groups were not staﬁstically significant. The standard deviation of 1.30
for the teacher group who feel computers are underemphasized at the school can be
attributed to four subjects’ response 6f 5 on the five-point Likért scale, one subject’s
response of 4 on the five-point Likert scale, three subjects’ response of 3 on the five-point
Likert scale, and three subjects’ response of 2 on the five-point Likert scale. The standard

deviation of 1.03 for the teacher group feel that computers are highly overemphasized,
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overemphasized or correctly emphasizedi at the school can be attributed to one subjects’
response of 5 on the five-point Likert scale, one subject’s response of 4 on the five-point
Likert scale, three subjects’ response of 3 on the five-point Likert scale, and one subject’s

response of 2 on the five-point Likert scale.

The difference between the two teacher groups based on use of a computer at home was

10.56 on the five-point Likert écale, which was not statistically significant. The teacher

group who use a computer at home often or very often more strongly agreed that student
learning. would be best served using PC computers compared to the teacher group who
never use a computer at home, seldomb use a computer at home or sometimés use a
computer at home. The standard deviafion 0f 1.25 for the teacher group who use a
computer at home often or very often can be attributed to four subjects’ responses of 5 on
the five-point Likert scale, one subject’s response of 4 on tile_ﬁve-point Likert scale,

three subjects’ response of 3 on the five-point Likert scale and two subjects’ response of

2 on the five-point Likert scale. The standard deviation of 1.07 for the teacher group who

never use a computer at home, seldom use a computer at home or somé_times use a
computer at home be attributed to one subjects’ response of 5, one subject’s response of
4, three subjects’ response of 3, and two subjects’ .response of 2 on the five-point Likert

scale.
In the focus groups one of the teachers provided a rational for preferring a PC operating

platform: Kendra noted, “If we go to PC’s they [the computers] will be compatible with

home use.”
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Table 47. Mann-Whitney U Test Results of Teacher Preference for Mac Operatihg

Platform

~ Group 1 Group 2 . -
Teacher n | MeanRank | n | Mean Rank Mann- Asymp.
Preference for Whitney Sig.
Mac Operating ' U (p. value)
Platform '
Age 8 8.56 9 9.39 32.50 0.73
Experience 8 7.56 9 10.28 24.50 0.25
Confidence 7 8.71 9 8.33 30.00 0.87
Emphasis 11 8.86 6 9.25 31.50 0.88
Home Use 10 8.65 7 9.50 31.50 0.73

Note. The Age 1 group is made up of teachers under 40 years of age. The Age 2 group is
made up of teachers over 40 years of age. The Ex_perience 1 group is made up of teachers
with 0-10 years of teaching experience. The Experienée 2 group is made up of teachers
wifh 1 1.+ years of teadﬁng experience. Confidence 1 teachers believe that they aré using
computers in many épplications and as an instructional aid; ér are able to integrate them
into the classroom. Confidence 2 teachers believc that they are aware of computers, but
have not used them; or they lack confidence ‘using computers; or they are beginning to
understand the process of using computers and can think of specific tasks in which they
may Be useful; or they are beginning to gain a sense of confidence in using the computer
for épeciﬁc tasks and are starting to feel comfortable using .the computer. Emphasis 1
group is made up of teachers who feel that computers are underemphasized at the school.
Emphasis 2 group fs made up of teachers who feel that computers are highly
overemphasized, overemphasized or correctly emphasized. Computer at Home 1 teachers
use a computer at home often or vefy often. Computer at Home 2 teachers never use a

computer at home, seldom use a computer at home or sometimes use a computer at home.

141




As Table 47 shows, the senior teachers more strongly agreed that they preferred their
students’ work on a Mac computer operating platform compared to the younger teachers.
- When compared by age, the data revealed no statistieally significant differences between
the two groups. The differences- between the mean ranks of 8.56 for the YOunger teacher
group and 9.39 for the senior teacher group are similar, and so it seems unlikely that the

results can be attributed to a Type II error.

-When compared by years of teaching experience, the more experienced teachers more
strongly agreed that that they preferred that their students work on a Mac computer
operating platform compared to the less experienced teachers. The preference for the type
of operating platform revealed no statistically signiﬁcanf differences between the two
groups. The differences between the mean ranks of 7.56 for the less experienced greup of
teachers and 10.28 for the more experienced group are substanﬁal. Because the numbers |
of subjects are eo small (8, 9) the findings might reflect a Type II error and the.

differences between the two groups may be real.

When compared by level of confidence, the more confident teachers more strongly
agreed that they preferred that their students work on a Mac computer operating platforrﬁ
compared to the less confident group. The preference for the type of operating platform
revealed no significant differences between the two groups. The mean rm&s of 8.71 for
the more confident teacher group and 8.33 for the less confident teacher group are

similar, and so it seems unlikely that the results can be attributed to a Type II error.
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When compared by teacher pérception of emphasis of computer use at school, the
teachers who feel that computers are highly overemphasized, overemphasized or
correctly emphasized at the school more strongly agreed that they preferred that their
studerﬁs work on a Mac computer operating platform compared to the group that feell that
computers are undereniphasized at the school. fhe preference for the type of operating

- platform revealed no significant differences between the two groups. The differences
between the mean ranks of 8.86 for the teacher group who feel.computers are
underemphasized at the school and 9.25 for the teacher group who feel that computers are
highly overemphasized, overemphasized br correctly emphasized at the school are

similar, and so it seems unlikély that the results can be attributed to a Type II error.

When compared by frequent or infrequent teacher use of a computer at home, the
teachers who never use a computer at home, seldom use a computer at h_ome or
sometimes use a computer at home more strongly agreed that they preferred that their
students work on a Mac computer operating platform compared to the teachers who use a
computer at home 'often or very often. The preference for the type of operating platform
revealed no vsigniﬁcant differences between the two groups. The mean ranks of 8.65 f(;r
the teacher group who use a computer at home often or very often and 9.50 for the
teacher group who never use a computer at hpme, seldom .use a computer at homé or
sometimes use a computer at home are similar, and so it seems unlikely that the results

can be attributed to a Type II error.
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Table 48. Mean Likert Scores of Teacher Preference for PC Operating Platform

Group 1 Group 2

Teacher Preference for n X SD n X SD Dif. in
Mac Operating Platform _ X
Age 8 2.63 1.30 9 2.89 1.17 0.26
Experience 8 2.38 1.41 9 3.11 0.93 0.73
Confidence 7 2.86 1.57 9 2.78 0.97 0.08
Perceived Emphasis 11 2.73 1.42 6 2.83 0.75 | ~0.10
Home Use 10 2.70 1.34 7 2.86 1.07 0.16

Note. The Age 1 group is made up of teachers under 40 years of age. The Age 2 group is
made up of teachers over 40 years of age. The Experience 1 group is made un of teachers
with 0-10 years of teaching experience. The Experience 2 group is made up of teacners
With 11+ years of teaching experience. Confidence 1 teachers believe that. they are using
com.puters’in many applications and as an instructional aid; or are able to integrate them

- into the classroom. Confidence 2 teachers believe that they are aware of computers, but
have not used them; or they lack conﬁdence using computers; or they-are beginning to
understand the process of using computers and can think of specific tasks in which they
may be useful; or they are beginning to gain a sense of confidence in using the computef
for specific tasks and are starting to feel comfortable using the computer. Emphasis 1
group is made up of teachers who feel that computers are underemphasized at the school.
Emphasis 2 group is made up of teacners who feel that computers are highly
overemphasized, overemphasized or correctly emphasized. Computer at Home 1 teachers
use a computer at home often or very often. Computer at Home 2 teachers never use a

computer at home, seldom use a computer at home or sometimes use a computer at home.

Further analysis of the data (Table 48) that the difference between the two teacher groups

was between 0.08 and 0.73 on the five-point Likert scale. The difference between the two
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teachgr age groups is 0.26. The senior teacher group more strongly agreed that student
learning would be best served using Mac computers compared to the younger teacher
group but the differences were small and not 'statistically‘ significant. The standard
deviation of 1.30 for the younger teacher group can be attributed three subjects’ response
of 4 on the five-point Likert scale, one subject’s response of 3 on the five-point Likert
scale two subjects’ response of 2 on the ﬁ_ve-péint Likert scale and.‘two subjects’ résponse
of 1 on the five-point Likert scale. The standard deviation of 1.17 for the senior teacher
group can be attributed to one subject’s response of 5 on the five-point Likert scalé, one
subject’s response of 4 on the five-point Likert séale, four subjects’ responéc of 3 on the
ﬁve-i)dint Likert scale, two subj ects’ response of 2 on the ﬁve-boint Likert scale and one

subject’s response of 1 on the five-point Likert scale.

The differencé between the two teacher experience groups was 0.73 on the five-point
Likert scale. The more experienced teacher group more strongly aéreed that:stu»dent
learning would be best served using Mac cémputers compared to the less experienced
teacher group, these differences were not statistically significant. The standard deviation
of 1.41 for the less experienced teacher group can be attributed to three subjects’
response of 4 on the five-point Likert scale, two subjects’ response of 2 on the five-point
Likert scale and threé subjects’ response of 1 on the five-point Likert scale. The standard
deviation of 0.93 for the more experienced teacher group can be attributed to one
subject’s response of 5 on the five-point scale, one subject’s response of 4<.on the five-

point Likert scale, five subjects’ response of 3 on the five-point Likert scale and two

subjects’ response of 2 on the five-point scale.




The difference between the two teacher computer confidence level groups was 0.08 on
thé five-point Likert scale. The more confident teacher groﬁp more strongly agreed that
student learning would be best served using Mac computers th%m the less confident
teacher group, the differences were very small and not statistically significant. ‘The
standard deviation of 1.57 for the more confident group can be attributed to one subject’s
response of 5 on fhe five-point Likert scale, three subjects’ response of 4 on the five-point
Likert scale, two subjects’ response of 3 on the five-point Likert scale and one subject’s
response of 1 on the five-point Likert scale. The standard deviation of 0.97 for the less
confident teacher group can be attributed to two subjects’ response of 4 on the five-point
Likert scale, four subjects’ response of 3 on the five-point scale, two subjects’ response

of 2 on the five-point scale and one subject’s response of 1 on the five-point scale.

The differences between the two teacher perceived emphasis groups was 0.10 on the five-
point Likert scale. The teacher group who feel that computers are hiéhly overemphasized,
overemphasized or correctly emphasized at the school more strongly agreed that student
learning would be best served using Mac computers compared to the teachef group who
feel that computers are underemphasized at the school, the differences are not statistically
significant. The standard deviation of 1.42 for the teacher group who feel that computers
are underemphasized at the school can be attributed to one subject’s response of 5 on the
five-point Likert scale, three subjects’ response of 4 on the five-point Likert scale, two
subj ect’s.response of 3 on the five-point Likert scale, one subject’s response of 2 on the

five-point Likert scale, and three subjects’ response of 1 on the five-point Likert scale.
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The difference between the two teacher groups was 0.16 on the five-point Likert scale.
The teacher gfoup who never use a computer- at home, seldom use.-a computer at home or
sometimes use a computer at home more strongly agreed that student learning would be
best served using Méc computers compared to the teacher group who often or very often
use a computer at home. The standard deviation of 1.34 for the teacher group who often
or very often use a computer at home can be attributed to one subject’s responses of 5 on
th.e five-point Likert scale, two subjects’ response of 4 on the five-point Likert scale, two
subjects’ response of 3 on the five-point Likert scale, three subjects’ response of 2 on the
five-point Likert scale and two subjects’ response of 1 on the five-point Likert scale. The
standard deviation of 1.07 for the teacher groﬁp who never use a computer at home,
seldom uée a computer at home or sometimes use a computer at home can be éttributed to
two subjects’ response of 4 on the ﬁve;point Likert scale, two subjects’ response of 3 on
the five-point Likert scale; two subjects’ response of 2 on the five-point Likert scale and

one subject’s response of 1 on the five-point Likert scale.

As illustrated in Tables 46 and 48, the ratings for preference for a PC operating platform
for both groups were between 3.11 and 3.88, the ratings for preference for a Mac
computer operating platform for both groups (age, experience, confidence, perceived

emphasis and computer use at home) were between 2.38 and 3.11.

Following interviews and focus group discussions I chose interesting quotes related to

Tables 47 and 48.
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Bonney liked the video applications offered by the '.Macs. “I would love to have Macs
because of the artistic apﬁlications. You are able to do video, I-Movie is great.”

Leslie was undecided. “The limited niemory of the Macs is frustrating, and you can’t take
home work if you have a PC. However, the one unit, and the simple set up of the Mac is
nice, and they are user friendly. W.indows may make PC’s easier to use. The programs
are better and more_available. The programs are also quite cheap in the stofes. At first it
is more difficult to save but you can learn. There are more steps on a PC and this makes it

easier to lose information.”

Summary
Although most of these differences did not reach statistical sighiﬁcance, the younger

teacher group more strongly agreed that computer skills should be taught, had a more

positive attitude towards computers, were more open to the possibilities of how

computers could enhance student learning (p. < 0.05), more strongly agreed that
computers should be placed in the classroom, and felt more strongly that a PC operating
platform would be most beneficial for the students. However, the senior teacher age

group is currently using computers more that the younger teacher age group.

~ The less experienced teachers more strongly agreed that computer skills should be taught

to the students, had a more positive attitude towards computers, more strongly agreed that
computers were being used in their classes to enhance learning, were more open to the

possibilities of how computers could enhance student learning (p. < 0.05), more strongly
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agreed that the best place' for computers was in the classroom and felt more strongly that
.a PC operating platform would be most beneficial for the students. Again, however, most

of these differences were not statistically significant.

Although most of these differences did not reach statistical significance, the teachers with
. the greater degree of confidence towards computers more strongly agreed that computer
skills should be taught, expressed a more positive ‘attitude towards computers, were using -
computers more to enhance student learning (p. < 0.05), were more opeil to the
possibilities of how computers could enhance student learning, more strongly agreed that
the best place for computérs was in the classroom, a1id felt more strongly that a PC

operating platform would be most beneficial for the students.

Teachers who felt that computers were underemphasized in the school more strongly
agreed that computer skills should be taught (p. £0.05), expressed a more positive
attitude towards computers, more strongly agreed that they were using computers to
enhance student leaming,_ were more open to the possibilities of how computers could
enhance student leatmi‘ng (p. £0.05), more strongly agreed that the best place for
computers is in the classrdom, and felt more strongiy that a PC operating platform would

be most beneficial for the students.

Teachers with greater computer use at home more strongly agreed that computer skills
should be taught, expressed a more positive attitude towards computers, were currently

using computers more to enhance student learning, were more open to the possibilities of
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how computers could enhance student learning, more strongly agreed .that the best place
for computers is in the classroom, and felt more strongly that a PC operating platform
would be most beneficial for the students. None of these findings were statistically

significant.

Following the first focus group, it was agreed upon by the staff and administration that
computers would be best served in the classroom to optimize the learning environment
for the students. A written plan was developed after the second focus group, which

outlined a three-year plan to integrate wireless internet-connected computers into each

classroom (see Appendix I for a copy of the plan). -




CHAPTERYV .

DISCUSSION
The purpose of this study wé.s to examine the factors that affect the integration of
computer téchnology into the curriculum, from the perspective of the teécher, at an
elementary school, and to develop methods to facilitate the integration of ébﬁput&s into
the elementary curriculum. Following a review of the findings from the study a plan was
devised and implemented in order to ensure that computer technology was being uséd to
improve the lgarning opportunities_ of the students. A review of literature and research
* was undertaken to ensure that the study was being completed using a framework that

included current practices and theory.

r‘Summa;ry
* In order to identify factbrs affecting the integration of computérs into the curriculum,
from a teaéher perspective, information was gatﬁered from participants using .
questionnaires, in-:depth interviews ahd focus group discussions. The results of ‘the study
indi.cate that a number of fact'or_s affect the integration of computers into the curﬁcuiﬁm.
Age of the teachér, yéars expeﬁéhce of the teécher, the level of con.ﬁ.de'nce-»in the teacher
using a compufer, the teachers’ pefceived emphasis éf computer ﬁse in the schdol all
pléyed a s_igniﬁéant roie in how Childréﬁ are using computeré at school and how
co_mpﬁters are being integrated info the cuﬁiculuin; While not statistically siQﬁﬁcmt,
how much teéchers used a computer af home did affect ‘how. children _aré using computers

at school and how computers are being ihtegrated into the curriculum.




Overview of Significant Findings

Teachers who expressed confidence when using computers reported that they are using
vcomputers in rnany applications and as an instructional aid, or are able to integrate them
into the classroom. The teachers who Were not as conﬁdent were grouned into a category
where they reported an awareness of computers, but did not us'e them; or they lacked |
confidence using computers; or_they were beginning to understand the process of using
computers and could think of speciﬁc tasks in vvvhich‘the:y rnay be useful; or they were
beginning to gain a sense of confidence in using the computer for specific tasks and were
starting to feel comfortable using the computer. The teachers who reported being
confident using computers themselves had their students complete more assignrnent_s on

‘computers, more often Aplanned the inte_gration of computers into their units, and used

- compu'ters' to individualiae learning more than the teachers who were not as confident.
‘Teachers who reported a higher level of computer confidence were able to see the
vpossib.ilities available to the students by nsing computers. This finding is s_npported_by |
various researchers. Rogers (2000) notes “...as teachers becorne more farniliar with
technology...their focus on barriers [to adopting emerging .technologies] decreases” (p.

' 465) Henry (as c1ted in Hardy, 1998) concluded “once a teacher acquired knowledge of
technology, e1ther formally or self—mrtlated that technology was more 11ke1y to be
1mp1emented (p 120) Hardy (1998) recommends adm1n1strators promote classroom
use of computers by nurturing teachers confidence and computer self-efﬁcacy with on-

7 going technology inservice and staff development” (p. 133).
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Younger teachers (u}nder} the age of 40) Believed that computers would enhance their
students’ anademic skills, and would have their students use computers more often if they
had greater access to computers. Computer technology has develc_)pgd_ rapidly and
youngef feanhers would have had more acceés to computers as: stndénts in school and in
théi; teacher training programs. [ was unaBle to find literature of experimental studies

| 'relafed to age of teachers and thé intégration of cqrnputern;'Howéver, Glenman and

Melmed hypothe_sizé:

...over the coming decade a 'éigniﬁcant number of newly trained _t'eachers will
enter the nation’s schqois [USA]. The training of these new teachers snould.
impart skllls and attitudes that Wili allow these teachers to funétion -éffectively in
tec&olo'@-enablw envifonments. ..a nnmber of experiinénts by schools of

education using technology. (Glenman & Melmed, 2000, pp. 68-69) |

As with younger teachers, this stndy revealed that less experienced féachers (10 years of
teécning expeﬁénce or less) béliéved that computers would enhance their students’
academic skilis and would héwe their smdénfs use compuiters more often if they had
gréater access fo computers. This finding, however, is in éonﬂict with McGee (2'()_00)_ who
found .. .the literature abput beginning teachers revenls that most néw teachers are

i concerned about managing their classrooms and tend to see cornputer integration as

ancillary” (p. 198). Generally, less experienced teachers would also fit into the youngef :

teacher gronp. This grnup of teachers would have had a higherllevel. of exposure to

computers in their own personal education than their more experienced counterparts.
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The less experienced group of teachers (10 years of teaching experience or less) also felt
 that the best place for computers was in the classroom, as opposed to a laboratory.
Perhaps, becz;tuse of personal experienée with computérs in their own education, the less
| experienced teachers 'eXpressed a preference for computers: in the clas.sr"oor‘n Because they
are more aware of the possibilities using computer technology. By having computers in
the classroom the teacher is able to use the computer on an as-needed.basis. Denise and
Sam (pseudonyms for teachers in the less exﬁerieﬁéed groﬁp) both agréed that comput.e'rs
in the classroom would lend themselves to a stations or centers approach. On tﬁe other
hand, Paula an expeﬁenced teacher stated, “They should be in the lab. I would not make
full use of them if they were in the class...you need éomeof_le thgre all the time.” The
more expeﬁenééd teachers at.the school are also familiar w1th fhe computér lab used at
the schodl; TIﬁs may be a feason why the more exﬁeriericed teachers'preférred fo have

computers in the computer lab.

Teachers wﬁo felt tﬁat computers were underemphasized at the school believed that
computers would enhance their students’ acédemic skills, would have‘ their students use
computers more Qﬁeri if they had greater access to computers, and believéd that the best
place for computers was in the classfoom. Thesé teachers prefer;ed to have computers n
their classroom because they could ensure that their students were using them. The |
: 'teachers who felt that computérs were underemphasized were the teachérs -who had a
positive view of computers and felt cpr'nfdrtable using them. They also believed that the
students should be taught a Vaﬁety of computer skills and were able to see the possibie

opportunities presented by computer technology. Jackie believes that more access to
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computers would allow the teachers to realize.the potential of the technology.
“Coniputers should bé in the classroom. When you need one you can walk over right

| away; they are accessible immediately.” However, she did note some frustration over the
limited nurhber of computers in hef classroom. ffBécause we don’t have many computers

it is difficult.”

: Overview of Non-Significant Findings (p. < 0.10) |
The following findings were not staﬁsﬁcally significant but had a p. value of < 0.10 (the
small sample size may cause a Type II error): Younger teaphers (less than 40 yearé of |
-age) displayed a more positive fattitude towards computers.' Altilough not statistically
signiﬁcant, the data suggest youngef teache_rs» felt that compﬁters would improve teacher
performance, improve student work, motivate students and with guida_nce they wére more
dpen to using them. Perhaps younger teachérs héve more experienée with the use of
éomputers in their own education-compared to than the older teachérs. Older teéchers '
clairned‘thét they value teachmg with computers more. This point is of intére_st since
generally youngér teachers appeared tQ be .using computers more and one would assume
that they also would value teaching with computers :r:nor.é than the older teachers. Perhaps

the younger teachers take computers for granted somewhat.

Less experienced teachers (10 years or less of teaching experience) displayed a more
positive attitude towards computers. Although not statistically significant, the data
suggest the less experienced teachers believe that computers would improve teacher '

performance, improve student work, and with guidance were more open to using
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computers. Less experienced teachers were more open to the possibiiities that computers
presented them as teachers and learning opportunities for the students in their charge.
Bonney, a teacher with less than 10 years experience, saw the benefits of integrating
computers into the classroom would be “Integrating computers into the cl_assfoom would
' Vbe t‘antastic. The kids already have computer skills and we would be able to bhild’ on
these skills. Kids‘ would be excited about school. We would be addressing a variety of
learning skills.” More experienced teachers reported that they valued teaching with
ccmputers more. While less experienced teachers saw the potential of computers, more
experienced teachers saw the value of computers but did not fully understand how to use
them in an educational setting. The challenge is taking the hlgh valﬁe that more -
experienced teachers piace on computers, and getting them to use them in thei_r teaching
mere frequently and effectively. Paula, a teacher with more thanbten years experience felt
that her lack cf familiarity with computers was a factor when it catne to using computers.

* “IfI was more familiar with computers I might db more.”

~ Findings of Interest (p. > 0.10)

The following findings were of interest but not statistically significant with p. value >
10.10 (the small sample size may have caused a Type II Error): There is nc signiﬁcant

- difference between the senior and young teachers when it comes to who is using the

- computer more often to enhance learning. Althbuéh not statistically signiﬁcant, the data
'su,ggest.students of the older teacher group are completing more assignments on the
corhpute'r and the older teacher group is also plahning to integr?ate conipﬁters more o_ﬁeh.

Due to their familiarity of the curriculum, the.older teacher group has a better
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understanding of what needs to be taught and therefore may have a greater understanding
of what could be integrated using computer technology. ’fhese teachers may then be able
to present the students with more opportunities to complete assignments on the ccmputer.
chever, this is an area that requires more research to measure the effectiveness of using

computers in education. Clifford and Friesen (2001) observed:

Teachers thought about applications and software in the‘ same way they thought .
about worksheets, textbooks, tests and course delivery. It has been difficult for
most of us to understand that while computers can do the old and familiar things
at the speed of lighf, they shouldn 't be used that way. There are far better things to

do with information and communication technologies. (p. 33')

Althdugh not statistically significant, the data suggest the younger teacher group is using
computers to individuali_ze learning more often. This wouid indicate that the younger
teacher group is able to adapt the computer technology to the needs of the individual
student and is therefore using the computer to help the child learn. Smeets and Mooij

(2001) concluded:

ICTI can contribute to innovative, pupil-centfed learning environments that
stimulate active.leaming, discovery leaming, and higher-order thinking skills.
This is accomplisned by adapting lesson content and learning activities to the
needs and skills of individual pupils, by facilitating coopefation, and by providing

rich contexts and tasks are as authentic as possibie. (pp. 414-415)
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Bonney, a teacher under 40 years of age stated, “computers would allow the children to

explore a variety of ways to represent an idea.”

There is no significant difference between experienced and inexperienced teachers when
it comes to who is using the computer more to enhance student learning. Although not

- signiﬁcaht, the data suggest s_ttidents of the more experiéhced teacher group are
completiné more assignments on the computer. Teachers who are comfortable with the
curriculum are able to allow their students to complete tasks on the computer. It appeérs
as if this is to corhplet_e word processing tasks. Although not statistically signiﬁcant, the
data suggest less experienced teachers pian to irjtegrate c_omputér technology more often
and more frequently use computers to individualize learning. Thé less experienced group
of teachers is more open to the possibilities of the computer in each child’s learning.
experience. Dennis, a teacher with .two’years’ experience, saw the pbtenﬁal of using

computers. “Computers in the classroom opens things up.to more possibilities.” .

Perceivé;d emphasis of computers in the schodl by the teacher did not have a bearing on
how they were being usedrin the classroom. .Alth(.)uéh not statistically significant, the data
suggest teachers who felt th.":lé computers were highly overemphasized, overemphasized
or correctly emphasized were planning to integrate computers more than teachers who
felt that computers were undere'mphaéized. Although not statistically- significant, the data

‘suggest students of teachers who felt that computers were underemphasized completed
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more assignments on the computer and had more of their learning individualized with the

computer.

Integrating Computers into Our School

Following the presentation of the preliminary questionnaire ahd interview results to the
education committee (Appendix G) it was decided that funding would be provided for the
purchase of 24 new PC computers. The existing computer lab (of MacIntosh computers)
would remain infact. The new computers would be placed 1n six classrooms using a pilot
study approach. Teachers volunteered to begin the first year of the pilot study by
accepting four computers (with wireless Internet conﬁectibn) in their classfooms, with the
goal‘to integrafe computer technology into the curriculum. Following a discussion |
(second focus groﬁp; fof impértant points raised in focus group seé Epilogue) of what
support would be required to ensure successful integration of computers, a staff
development model was ¢reated that would provide the teachers with initial training so
they would feel comfortable using the computers in the classroom and also proﬁde
continued support for the teachers as the school year i)rogressed. Teachers volunteered to
have computers in their classroom with the understanding that their students would no
longer receive computer instruction from the computer teacher in the cofnputer lab.
Instead the computer teacher would come to those classrooms to prbvide support for the |
teachers and students as they completed tasks on cofnputers related to the curriculum. It
was also discussed that part of the computer teacher’s job would be to work with the

‘teachers during prep time to ensure that they were confident integrating computer

technology. In years two and three of fhe plan, teachers who had been using computers in




their classtooms would then mentor the teachers who did not receive the computers the

first year of the plan. Dexter et al. (2002) ﬁndings supported this model:

When technology suppoﬁ is designed with the instructional needs of teachers in
mind——suc}ul as creating classroom-convenient access to necessary resources,
providing teachers with one-on-one suppor't,.teachjng them about integrating
educational technology, and encouraging professional collaboration—the effects
on teachers’ uses are pronounced. Quality technology support is associated with
teachers’ increasod nsés of technology, correlating with greater frequency and.

variety of uses as well as increased use over time. (- 279)

Implications for Further Research

This study has a number of implications for fuﬁue research. Based on the research and
the data coliected PC computers have boen purchased and are being rnoved into the
~classrooms at the school studied using a throe year mentor-based integration plém.
Clifford and Friesen (2001) theorized that having computers in the classroom would
allow the students to use computer technology at the moment> they needed to instead of “a
teacher bringing an entire class down at the same time every week to do something with
computers” (p. 36). Whitehead (1993) described how his school moved computers out of
the lab and into the classrooms. At his school, the majority of teaohers exnressed a desire
to have cornputers in the classrooms. However, there is not a great deal of data to support
~ the theory that chﬂdren do indeed learn better with compﬁters in the clasoroom. A study

to investigate the improvement in children’s academic achievement could reveal the
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benefit of computers in the claSsroom. A follow up on the teachers to see if they are using
computer technology more often and how they are using computer technology now that

the computers are in their classroom would also be beneficial.

The more experienced teacher group reported that they valued teaching with computers
but in practice they were not using computers in their teaching regularly. Hardy (1998)

concluded that teachers’ concerns about using computer technology are:

lack of hardware and software (availabilityv and quz;.lity)

e not having enoﬁgh time for computer activities in ltl.le classroqm,. ‘

* how to effectively integfate computers into the curriculum, and

e lack of adequate- training to build their confidence and computer skills to use

computer technology effectively. (p. 131)

This may address the question of why this group of teachers is not using computers more
when they do place a high value on coinputers in education. However, the question of
why they are not using them when they do place a high value on computers does need to

be investigated.

Recommendations for Educators
- “One of the major concerns about using technology in education is teacher training,
specifically, moving teachers away from using computers for drill-and-practice toward a

more integrated approach” (Dias, 1999, p.11). Often teachers taught how they were
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taught.' Hardy (1998) concludes teachers “feel ill-prepared to use these tools in the
instructional setting. At times, when faced with a‘techhologically rich classroom, many
teachers feel intense conflict and frustration with new approaches required to use the
techhology, which can be very different from théir understanding of pedagogy and
learning” (p. 130). “Teachers are bombarded with the notion that computers'shduld be an

integral pari of their classroom activities” (Dias, 1999, p. 11).

~ The first step toward successful inte_graﬁon is to help teachers understand the importance
of computers in today’s CIaserOm, This can be done by allowing teachers time‘to review.
current researcﬁ, and by encouraging teachers to visit ciassrooms where computers are
being used. Dias (1999) suggests that one of the barriers to‘integration of computers is'
lack of time to collabprate with the other teachers. Dufoui (1998) theorizes “People who
engage in»collaborative team learning are able to learn from oné another, thus creating
momentum...” (p. 27). It would therefore be beneficial to schedule meetings to enable
the teachers to discuss questions and issues that arose while reading computer literature
and visiting the technology-rich classroom(s). Furthermore, teachers can brainsform all of

the ways that they could integrate computers into the classroom.

Development of computer conﬁcience is key in this area as well. Hardy (1998) stressed_
the importance of helpbing teachers ‘.‘to Build their confidence with computers, and to
prepare them to use computers as instructional tools in their teachiﬁg” (p. 131). |
Mentoriﬁg programs for the teachers can be used to provide training and to increése

computer confidence. Hadley & Shiengold found that “onsite support and colleagueship
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are critical ingredients to successful technology use” (p. 299). Gilmore (1995) states that,li
“School-based training}. .. allowed teachers to work with colleagues whom they knew, on
equipment with which they wanted to become familiar, and thh software actually

available to them in the school. It was described as professional development over which

teachers had a considerable amount of control.” (p. 254)

While not statistically significant, the émdy revealea an association betvs;'een' frequent |
computer use at home and how teachers are using computers in the classroom. Perhaps |
providing teachers with a laptop computer with classroom software for home and school
use wouid increase their own computer skill level and thus computer confidence. Ross,
Hogaboém-Gray and Hannay (1999) found pbsitive relationsﬁjps among more access to -
information technology, greater opportunities for successﬁﬂ teaching experience, and

computer confidence.

Fabry and Higgs (1997) identify cost as one of the factors affecﬁng the integration of
computers into the qlassroom. Budget considerations must always be made when |
| evaluating a program or looking at new programs. Following the cbmpletioﬁ of our‘study
we examined what needed to be done to enhancé the learning opportunities of the
students. Frorﬁ there we calculéted fhe estimated cost of completing the project. A Power
Point Presentation was constructéd to review:

. | current literature that found integrating cdmputeré into the curriculum improved

the learning opportunities of the students

o the results of the study
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"o the finding that PC computers in each classroom would best meet the needs of the
students
o the estimated cost of purchasing wireless internet-connected PC computers for

each classroom (using a 3 year plan).

Following the presentation, the Parish Education Committee made it a priority to allocate
money towards the pfdj ect. Rogers (2000) suggests that is important to, “consider the
needs of the institution in terms of teaching and learning first, then determine what

technologies can support these educational goals” (p. 470).

Conclusion
“To understand how to achieve integration, we need to study teachers and what makes

them use computers, and we need to study computers and what makes teachers want to—

or need to—use them” (Marcinkiewicz, 1993-1994, p. 234)'.- From my study, it was found

that the following statistically significant factors affect the integration of computers into
the elementary curriculum at the school studied: age of the teacher, years experience of
the teacher, the level of confidence in fhe teacher using a computer, and the teachers’
perceived emphasis of computer use in the school. Though not statistically significant,

how teachers used computers at home also affected the integration of computers.

Following the questionnaires, interviews and focus group discussions, the administration
concluded that in order for the learning opportunities of the students to be maximized and

to integrate computers effectively into the curriculum, computers would be best served in
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the classroom, opposed to a computer laboratory. It was also decided that PC computers
would be more beneficial than Mac bomputers (the operating platform that was ﬁsed ina
laboratofy setting at the beginning of the study). A review of the literature, ar_ldﬂ interview .
and focus group ﬁndings substaﬁtiated the need for a long-term, on-site mentor program
fo providé a teacher training program necessary fof successful technology integration.
'Following presentation of the results of this study to the Parish Education Committee, ;1
three-year plan was-déVised and implemented to integraté PC wireless internet-connected

computers into all the classrooms.
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CHAPTER VI

EPILOGUE |
| This paper reflects how a school determined the needs of its students and planned to
change to meet.those neéds. This plan for chénge_ was done in full consultation with the
professionals respnnsible for implementing this change, the ieachers. As a result-of this
study the school created a three-year plan to integrate effgctively the computers into the
nurriculum; Anothen positive spin-off of this study was that it irnprnved the lines of
communication between not only administratidn_ and teachers but ﬂso among the
teachers. Teaching in a classroom, a teacher can feel quit"e isolated. Opening up the topic
of what to do with' the computers it gnve the teachérs a voice in the decision-making |
pfocess and 'it also allowed them to géf insight into how theif peers aré using computers
and how they will use computers in the future. The plan deQelopéd after this sfudy
allowed the school to take advantage of the lncal compufefexpertise and allowed us to

develop a staff-mentoring pro gram in the school.

Aﬁér completing the thesis I spent time reflecting on the work completed over the last
two years. When piloting the questionnaire I was working on a strict timeline since I was
| .completing the work not only as a requirément for nay Masters Degree but also as a work
nroject a Vicé principal of an elementary schnol. Whjle I di;l pilot thé questionnaire with
three iteachers from different backgrounds, because of this timeline I was unable to pilnt
the questionnaire as thoroughly as I would have liked. When developing the
; questionnaire I found I spent a great deal of time searching for existing surveys and

reading through them in order to develop my questionnaire. In retrospect it would have
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been more efficient to spend less time looking for existing questionnaires to fit my study

and develop my own questionnaire based on the literature and my objectives. |

I have no formal academic training in statistics. This presented challenges when

completing Chapter IV. After data input and analysis was completed I realized that I

“should have designed my questionnaire_diﬁ‘erently.' My questionnaire was divided into

two parts, each part beginm'ng with the number one. Hou\}ever, I'neglected to name either .-
part. It would have been easier to assign each questlon one number Upon further
reflection I realized that I would have structured some of the questions dlfferently ifI had

had a stronger background in statistics. I would have surveyed more people so I would

have had a larger sample size; a larger sarnple size would héve given me rnore options

when analyzing the data. In retrospect, I could have used the data from my school to

-complete my work project and then, for the purpose of this paper, surveyed and

interviewed teachers from other schools to increase my sample size.

Although it would have been advantageous to have a stronger understanding of statistics -

prior to completing this work, my paper focuses on integration and learning skills and
concepts as needed. I was fortunate to have Dr. Maria Trache, a statistician, provide
guidance when I began the statistical analysis section of my paper. I can definitely say

that I developed an understanding of statistics in a meaningful and practical way.

I had prepared a list of questions to ask teachers at the school. I knew prior to the

.interviews that my bank of questions was too large to ask during each interview. The first
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two questions of each interview were the same. The remainder of the questions for each
interview was chosen as.the interview progressed. On reflection I can see the benefit of
asking each teacher the same questions because it would have made it easier to analyze

the data and I would have had more in_formation for eéch question.

As aresult of the study new peer relationships amongst teachers were formed. This study
also allowed the school to develop a relationship with an Internet compahy, and become a

pilot school, that deals with edﬁcational software. This soﬁware allows websites to be

: catalo'gued (according to the Dewy Decimal Systém) and cached on the school server.

- This system _ensurés that the students are using sites that have been previewed and -

approved by the school. As a result of this felationship the school was provided with
computers at a very low price (much less than previously budgeted). The school was also
equipped with wireless technology that would enable the computers to be Internet

accessible anywhere in the school building. As a result of being a pilot school the |

- company agreed to provide training and support to all teachers taking part in the project. h

The school quickly underwent a change from having outdated software and hardware,

with little connections between what was happening in the classroom and what was

| happening in the lab, to having current software and hardware and a strong link between

technology and the classroom.
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Appendix B

ap of 17 computers: 15 Macin
5200 CD, and 2 Macintosh 5260

® Some classrooms (primarily interm
have computers (PCs or MACs)

®.Grades 1-7 receive 30 minutes of comp

instruction per week in the lab with a
- computer teacher present '
"o SHESERNEPinstructs the kindergarten class

(they receive 15-30 minutes per week)

'Options for-camputers at T

® To continue with the status quo

® To outfit the computer lab with new 8
continue to instruct in the computer lab

® To purchase lap top computers that can be
from class to class, with a computer teacher¥g

moves with the lap tops
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- Options for

instruction in the computer lab wi
computers (
with 15 i-MACs and 14 i-Books. The .
are used both in the lab and in the clas

o To purchase computers for the classroom
aim for a ratio of 1 computer for 4-5 stud
(computer teacher supports instruction alon
with classroom teacher)

students at YN to use tec

to enhance their learning experienc:

find out what teachers feel is the r.
computer and how it can be used in
~ classrooms to enhance their students
learning experiences

o To interview past computer teachers at

S to 2ot feedback on how the

computer lab has reached it present form
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kdown of Plan
continued...

Survey and interview students

o their attitudes about computers -
® how they are using computers at schoo
® if and how they are using computers at h
_ (and what type of computer)

¢ how they feel they could use compufcrs in
the classroom

“teaching/using computers

® To re-visit the Ministry Documents
to computef; instruttiens

" ® Randomly interview parents at our sch

" gain an understanding of their attitudes

* towards our computer program and our

ideas for change : e

technology is used in elementary clas

‘teacher attitudes affect computer instru
. computer science programs and evaluatio
o To compiete my Masters Thesis on factors -
affecting teacher attitudes toward integrating
computers into the elementary classroom




‘@ Complete focus group studies (t
for surveys and interview questions
19, 2001 _

® Design survey questionnaires and intervi

" questions by November 1, 2001
o Complete ethics application for UBC by
" November 15, 2001

- Timeline ¢

® Begin distributing student questy
- December 1, 2001 and to begin
interviewing students and parents by
Decemiber 7, 2001 '
o Distribute teacher questionnaires and to
begin interviewing teachers by February 1)
- 2002 :
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Appendix C

-Facilitating the Integration of Computers into the
Elementary School Curriculum: A Survey -

- The six-categories below descrlbe educators mvolvement with computers Please
circle the number of the category which best describes your use of computers in

your life.

Category 1:
Category.2:
Catego'ry 3:
» Category 4:
Category 5:

Category 6:

Awareness
I am aware that computers exist but have not used them, perhaps I am
avoiding them. :

Learning the process
I am currently trying to learn the basics. I am sometimes frustrated usmg
computers. I lack confidence when using computers.

Understanding and application '
I am beginning to understand the process of using computers and can think
of specific tasks in which they might be useful.

Famlllanty and confidence : :
I am gaining a sense of confidence in usmg the computer for specxﬁc
tasks. I am starting to feel comfortable using the computer.

Adaptation to other contexts

I think about the computer as a tool to help me and am no longer
concerned about it as technology. I can use it in many applications and as
an instructional aid. :

' Creative appllcatlon to new contexts . '
I can apply what I know about technology in the classroom. I am able to
use it as an instructional tool and integrate it into the classroom.

1. How many computers do you have in your classroom?

0 1-5 L 6+

Current Computer Access (please circle the most appropriate number)

2. Icurrently use a computer at home.

Never Seldom‘ Sometimes Often  Very Often

1

2 3 4 5

3. Icurrently use the Internet at home.

1

Never Seldom Sometimes Often - Very Often
: 2 -3 4 ‘ 5




4. 1 currently use the Internet at school.

Never Seldom Sometimes  Often | Very Often
1 2 3 4 5

5. In the school, I prefer to use a computer from the following locatmns (please
. circle the appropnate number):

D1s11ke Somewhat Neutral Somewhat Like
- Dislike Like
A. Classroom 1 "2 3 4 5
B. Computer Lab 1 2 3 4 5
C. Library 1 2 3 -4 5
D. Staff Room 1 2 3 4 5
E. Office 1 2 3 4 5

Instructions: Please read each statement and then cxrcle the number which best describes
how you feel.

_ SD=Strongly Disagree D=Disagree U=Undecided A=Agree SA=Strongly Agree
Sb D U A SA

6. The majority of my computer 1 2 3 4 5
- knowledge is self-taught.

7. The majority of my computer 1 2 3 4 5
,knowledge comes from collegues. '

8. The majority of my comput'er' 1 2 3 4 5
knowledge comes from family : '
* members.

9. The majority of my computer 1 2 3 4 -5
' knowledge comes from my : o
students.

10. The majorityof my computer 1 2 3 4 5
' training was done at college
Or university.

11.Ihave received instructionin -~ 1 2 3 4 5
' computer applications ' '
(word processing, spreadsheets).

12. T have received instruction in 1 2 3 4 5
computer integration '
(how to use in classroom cumculum)
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13. What is your preferénce for receiving computer training?
, 1/2 day workshops whole day workshops
, 1 hr. demos 1.1 assistance

14. How do you feel about being assi gned a peer (teacher) who lacks computer
knowledge so you can assist him/her in developing computer skills?

unqualified -

positive  _ neutral negative

15. How do you feel about being assigned a peer '(tcac_:hér) who had computer
knowledge to-assist you in developing your computer skills?

. _positive neutral _-__negative I do not need assistance

16. How long have you been teaching? : ,
0-1 years ___2-5years 6-10 years 11+years

. 17. Age: _.____under 30 , 30-39 | - _over40
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Instructions: Please read each statement and then circle the number which best describes
how you feel. - : ' . - ‘

SD=Strongly Disagree D=Disagree U-—,-_Undecide‘d A=Agrce. SA=Strongly Agree
| 'SD D U A sA

‘1. Computers would significantly improve 1 2 3 4 5
the overall quality of my students’ work.

2. Computers in my 1 2 3 4 5

classroom would make me a
better teacher.

3. Anything a computer can be used for 1 2 3 4 5
I can do just as well some other way. :

4. Using computers is a waste of time. 1 2 3 4 5

5. 1 think students are more motivated 1 2 3 4 5
when they use computer technology. :

6. When utilizing computers, the teacher 1 2 3 4 5
becomes a guide/facilitator.’ S

7. 1donot value teaching with technology. 1 . 2 3 4 5

8. The best place for computers is in a lab. 1 2 3 4 5

9. The best place for corﬁputefs isinthe . 1 - 2 3 4 5
classroom.
10. If computers were put into my class I 1 2 3 4 5

would need training on how to use them.

11. T would not incorporate computer 1 2 3 - 4 5
technology into my classes‘even.if it ' ' ’
was available. -

12. With guidance I could see computer 1 2 3 4 5
- technology playing a larger role in :
my classroom. '
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SD=Strongly Disagree D=Disagree U=Undecided A=Agree SA=Strongly Agree
1 | | Sb D U A SA

13.1 am able to give advice and guidance 1 2 3. 4 5
to my students when they are working :
- on projects using technology.

_14. T need more access to computers for - 1 2 3 4 5
my students.
15. Student time on the Internetis a 1 2 3 4 5

waste of time.

* 16. We do not have enough computers or 1 2 3 4 5
software in-our school.

© 17.The software and computerswe dohave 1 2 3 4 5
are outdated. ' o ‘ '

18. Student leanﬂ_ng would be best served 1 2 3 4 5
using Mac computers. :

19. Student leamning would be best served 1 2 3 4 5
using PC computers (i.e. IBM). o

20. Students should be taught keyboarding 1 2 3 4 5
~ - - skills on the computer. o ‘

21. Computers should be used to reinforce - 1 2 3 4 5
concepts studied in the classroom. '

22. Students should be taught word 1 2 3 4 5
processing skills on the computer. '

~ 23. Students should be taught graphing 1 2 3 4 5
- and spreadsheet skills on the '
computer.

24. Students should be taught 1 2 3 4 5
presentation applications on the
computer. '

25. Students should be taught | 1 2 3 4 5
how to search the Internet.

26. Computer technology would 1. 2 3 4 5
enhance my students’ math skills.




SD=Strongly Disagree D=Disagree U=Undecided A=Agree SA=Strongly Agree
Ssb D U A SA

27. Computer technology would - 1 2 3 4 5
enhance my students’ reading skills. ' - '

28. Computer technology would 1. 2 3 4 5
enhance my students’ writing skills. :

29. Computer technology would 1 - 2 3 4 5
enhance my students’ problem ' B '
solving skills.

30. I have space in my classroom for 1 2 3 4 5
computers. '

31. Presently, my students complete a variety 1 - 2 3 4 . 5
o of assignments on the computer.

32. When planning a unit I try to integrate 1 2 3 4 5
computers whenever possible. :

33. If I had more access to computers I would 1 2 3 4 5
_ plan so that my students would use them. : o

34.1 use computers to individualize the 1 2 3 4 5
learning experiences of my students. : :

35 On average how much time do your students spend actually using a computcr :
" each week at school'7

____overlhr ___45min-lhr  ___ 3045 min.
__15-30 min. ____less than 15 min.

36. Pléase rate ybur opinic;n of the emphasis on cémputer use at school.
;_Hiéhﬂ Overemphasized | . _'_Oyeremphasized

Correctly Emphasized . Underemphasized
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Appendix E

Interview Questions

Tell me about your experience(s) with computers.
If you use a computer for teaching, how do you use it?
o Do you surf the web for teaching ideas, lesson plans or unit plans?
- o Ifyes, how regularly? :

o When was the last time?

o Doyouusea spreadsheet to keep track of students’ progress"

o What program do you use to write your students report cards?
Do you require your students to do homework on a computer”

- If yes, what type of activities are they? -

Do you have your children work on a computer in the classroom?
What types of activities do they perform on the computer?
Would you like to have more computers in your classroom?

- How many more computers would you like?

What types of computers would you like to have?

What would you use the computers for?

If training was provided for you what would you like to learn? -

What do you know about the Information Technology Integrated Resource
Package?

What is your feehng about mtegratmg computers into the classroom?

In what ways does computer technology make the role of the teacher more
complex? '

What are your concerns for the future use of computers at our school?
How would you like to see computers used at the school?

What.can we do to support you to make this (the above) possible?




Appendix G

Teachers’ Perspective

The majority of our teachers are at least feeling familiar and confident using
computers, over 30% of the staff is more than confident
The majority of our staff would feel comfortable with having some kmd of

‘mentor program in place to get help with computers
- While it is not overwhelming, the ma]orlty of the teachers feel the best place for

computers is in the classroom
Most teachers feel that they need more access to computers
While not overwhelming, it appears that more teachers would be in favour of

- having PC’s in the school

The majority of teachers feel that there is space in ‘their classrooms to have
computers

Currently, the majority of teachers are not trying to integrate computers into
their planning

If teachers had more access to computers they would plan to use them more
The majority of the teachers at_ feel that computers are
underemphasxzed

The lab is isolated, difficult to integrate into classroom

There are more programs available with PC’s

MAC’s appear to be easier to use: one unit, simple to set up

PC’s are more difficult to use at first, but Windows may make PC’s easier
We need workshops to show the possibilities (to teachers)

If a teacher used computers in the classroom as a station it would go
unsupervised :

- We need to get computers networked (between lab and classroom)
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~ Facilitating the Integration of Computers into the Elementary School Curriculum:
Survey Statistics

Each teacher was asked to circle the éategory that best described his/her use of computers
in his/her life.

Categoryl: 0% circled this level
Awareness
I am aware that computers exist but have not used them; perhaps I am avoiding
them.

Category 2: - 0 % circled this level
: . Learning the process - -
I am currently trying to learn the basics. I am sometimes frustrated usmg
computers. I lack confidence when using computers.

Category 3: 12 % circled this level
Understanding and apphcatlon
I am beginning to understand the process of using computers and can thmk of
specific tasks in which they might be useful.

Category 4: - 47 % circled this level
Familiarity and confidence
T am gaining a sense of confidence in using the computer for specific tasks. [ am
startmg to feel comfortable using the computer.

Category 5: 30% circled this level
Adaptation to other contexts
_ 1 think about the computer as a tool to help me and am no longer concerned about
' it as technology. I can use it in many apphcatlons and as
an instructional a1d

Category 6: 12 % circled this level
Creative application to new contexts
I can apply what I know about technology in the classroom. I am able to use it as
an instructional tool and integrate it into the classroom.

__ Teacher Responses

Q A Q Q Q
S 'b@& #,,09 @0.? , \Qq" @d’
& o4 ¢id P

Mean response was Category 4 (4.4)
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1. In the school, I prefer to use a computer from the following locations (please
~ circle the appropriate number): ‘

Dislike Somewhat Neutral. =~ Somewhat Like

Dislike . Like :

A. Classroom 1(7 %) 2 (7 %) 321%) 4Q21%) 5@3%)

'B. Computer Lab - 1 (27 %) 2 (13 %) 3 (13 %) 427%) 520%)
C.Library - 121 %) 2(7%) 3 (21 %) 4(14 %) 536 %)

D. Staff Room- 1 (13 %) 20 %) 3 (6 %) 4(31%) 550 %)

E. Office 1 21 %) 2 (7 %) 3 (33 %) 4(7%) 5@27%)

Classroom

Somewhat |
dislike
Neutral
Somewhat
Like

mean response = somewhat like (3.8)

Computer Lab .

30 1
25
20
o, 15

£
=4
(]
4

Somewhat
dislike
Somewhat
Like

| mean response = neutral (3)
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[enneN

Library

exisip
jeymewios

eNlIsia

[=RTy] nowow
43%2211 ©

mean response = neutral (3.1)

Staff Room

. %3 i

o

o
Jeymewog

|enneN

eiIsip
jeymeuwlog

aIsIa

mean response = somewhat'like 4.1)

Office

o

2

o
jeymeLiog

[enneN

axsIp
JeymeLiog

exIsia

mean response = somewhat like (4)
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2. What is your preference for receiQing computer training?

.Work shop Preference

3. How do you feel about being assigned épeer (teacher) who lacks computer
knowledge so you can assist him/her in developing computer skills?

Peer Assignment "

positive neutral negative  unqualified

¢

4. How do you feel about being assigned a peer (teacher) who had computer
knowledge to assist you in developing your computer skills?

Peer Assignment

100
80
c\, 60
40

20 7

0 .
positive neutral negative | do not
need
assistance
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5. The best place for computers is in a lab.

Lab Preference

40
35
30
25
9% 20

strongly. ~ disagree undecided  agree - strongly
disagree ' agree

6. The best place for computers is in the classroom. -

Classroom Preference
41

% 20

strongly  disagree undecided  agree strongly
disagree agree

7. If computers were put into my class I would need training on how to use them.

Training

strongly disagree  undecided agree strongly
disagree agree
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N

8. With guidance I could see computer technology playing a larger role in
my classroom.

Technology in Classroom

strongly  disagree undecided  agree strongly
disagree ' agree

9. Iam ableto give advice and guidance to my students when they are working
on projects using technology. '

Advice and Guidance

100
80
60
40
20

%

strongly  disagree " undecided agree strongly
disagree o - agree

10. I need more access to computers for my students.

Computer Access

stongly ~ disagree  undecided:  agree " strongly
disagree agree
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11. We do not have enough computers or software in our school.

ComputerslSoftware in School

sfrongly  disagree undecided agreé strongly
disagree . agree’

“12. The software and computers we do have are outdated.

Outdated Computers/Software

strongly ; disagree  undecided agree ~ strongly
disagree . : agree

13. Student leanﬁng would be best served using Mac .computers.

MAC Learning

30
25
20
o, 15

strongly disagree  undecided agree strongly
disagree agree
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14. Student learning would be best served using PC computers (i.e. IBM).

IBM Leaming

strongly disagree undecided agree strongly
disagree . ' agree

15. Students should be taught keyboarding skills on the computer.

Keyboarding

56
60

50
40
9, 30
20
10

strongly disagree  undecided agree strongly
disagree . agree

16. Computers should be used to reinforce concepts studied in the classroom.

Reinforcing Concepts in Class

60
50
40 -
% 30
20

10:
0 7

strongly disagree  undecided agree slrongvly
disagree agree
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17. Students should be taught word processing' skills on the computer.

, Word Processing

56

60
50
40
% 30
20
10

strongly disagree  undecided Aagree strongly
disagree agree

18. Students should be taught graphing and spreadsheet skills on the computer.

Gfaphing and Spreadsheét

- - 56
60 '

50
40
% 30
20

10
0 7

strongly diéagree undecided agree strongly
disagree “agree

19. Students should be taught presentation applications on the computer.

Presentation Applications

strongly disagree  undecided agree strongly
disagree agree
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20. Students should be taught how to search the Internet.

Searching Internet -

60
50
40
% 30
20

10
0l D

strongly disagree  undecided

disagree

21. Computer technology would enhance my students® math skills.

 Math Skills -

80
70
60
50
% 40
30
20
10
undecided

strongly disagree

disagree

agree

strongly
agree

22. Computer technology would enhan_ce my students’ reading skills.

Reading Skills

60
50
40
% 30
20
10

undecided

strongly
disagree

-disagree
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23. Computer technology would enhance my students’ writing skills.

Writing Skills

strongly disagree  undecided agree strongly
disagree . » _agree

24. Computer technology would enhance my students’ problem solving skills.

Problem Solving Skills

sfrongly disagree  undecided ‘agree . strongly
disagree agree

2 25.1 have spacé in my classroom for computers.

Classroom Space for Computers

strongly disagree  undecided agree strongly
disagree : agree
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26. Presently, my students complete a variety of assighmerits on the computer.

40 -
35
30
25
% 20
15
10

Computer Assignments

undecided

strongly
agree ’

strongly
disagree

disagree agree

+27. When planning a unit I try to integi'at¢ coinputers whenever possible.

60
50
40

% 30
20
10

Planning for‘ Integration

%,

strongly undecided

disagree

disagree

28. If I had more access
them. ‘

to computers 1 would plan so that my students would use

Access for Students
: " 47

strongly
agree

strongly
disagree

agree

undecided

disagree
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29. I use computers to individualize the learning experiences of my students.

Individualize Learning

strongly  disagree undecided agree ‘strongly
disagree agree

30. Please rate your opinion of the emphasis on computer use at school.
Hi ghly Overemphasized Overemphasized

Correctly Emphasized Underemphasized

-

Emphasis on Computer Use

-]
@ .
N
[7:]
>8
‘E»csx
s
[
14
(o)

Overemphasized

Underemphasized
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Options For Computers

o Refurbish computer lab with new MAC computers $1125/ computer,
look at buying some lap tops to compliment the lab '
' Refurbish computer lab with Dell computers $1299/ computer, it
~ appears to be easier to get PC computers (used) from businesses, we
can adapt them to be used at school ‘
e We may want to look into leasmg the computers, most compu‘ter's do
have lease programs :

One of the key issues we have to recognize is time on the computers. By
moving them into the classroom we are providing the children with the
opportunity to access the computers more often. Teachers could share

~ computers at certain times of the day therefore allowing more
computers in one classroom.

If we decide to stay with the lab then we should increase the teaching
~time of the computer instructor. One thing that prevents our lab from
being used more is that we only have enough computers for % a class. A
‘teacher cannot go to the lab with their class because there would be no
supervision for the other half of the class. Our lab does not really allow
~for any more computers.

Another issue that must be addressed is the matter of integrating the
computers into the curriculum. Removing the children from the class for
30 min./ week of computer time does not allow the computers to be

used to help learning. Because most of the children have PC's at home

- and we have MAC's at school often they are not able to complete the
work begun in the lab in a reasonable amount of time. Therefore
integration does not take place on a regular basis. If computers were in
the classroom, teachers would be able to plan how to use them.
Individualizing the curriculum would also be easier if the computers were
in the classroom.

Computers should be phased in over a three year period:

e Yr. 1: 3 computers each for D 13. 14, 15, 16 plus a printer for
“each dlwsuon
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Yr. 1: buy an LCD projector that can be used for presentations
Yr. 2: 3 computers each for D. 9, 10, 11, 12 plus a printer for each
division
Yr. 3: 3 computers each for.D. 5, 6, 7 8 plus a prmter' for each
division :
~ In each of the years we ensure that those rooms are equupped with
the Internet .
The classes that do not receive new compu‘l'er's can continue going
down to the lab until they receive new computers. This will free time
up for L.A. to use some of the computers

D. 1,2,3,4 will get the MAC computers after year 3

We can continue to use the lab for the next three years, the
computer teacher will provide support to the classes with compufer-s
help them plan units, and teach lessons '
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| . ' , , ' Appendix H
i " February 23, 2004

AsNNREI - ducation Committee Chairperson I give Kelly Kozack
permission to use the computer evaluation proposal that he prepared and presented to the
. committee at the 2001 planning retreat. I'also give him permission to use the results of
the teacher survey that he prepared and presented to the Committee in the spring of 2002.
Tunderstand that he is using this information in Masters Thesis. '

Chairpcr§6n .,sig.natm'e

VSRS
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Appendix I

Computer Final Report

. Sign a three-year agreement with School Web. This will allow the
school to become a pilot project for School Web. They will provide us
with a server, where we can cache up to 30 000 web sites; they will
provide us with training o get the teachers comfortable using the
technology; they will train the teachers on how to develop and use
Web Quests. This contract will also give us access to refurbished
Pentium computers and refurbished ink jet printers from Computers
for Schools.
. Purchase software for the compu‘rers S s Iookmg into the
price of obtaining a license for Microsoft Office.
. Purchase an LCD Projector for presentations of student work.
. 78% of the teachers felt that they needed more access to computers.
Our existing program only allows for 30 minutes per week. The best
way to ensure access to computers is fo put them into the classrooms. -
However, the budget does not allow us to put computers into every
classroom for the upcoming school year. Also, not every teacher feels
comfortable having computers in their classroom. In order to change
school culture the implementation of this program must take place
over the course of several years. Six intermediate teachers
expressed an immediate interest in having computers in their class.
The plan is to put computers into the class over the course of three
years.
Year One . .
» Supply Divisions 10, 12, 13, 14, 15, 16 with four computers and
_one ink jet printer. Division 4 will have 3 Mac computers and a
printer.
* Divisions 1, 2, 3,5, 6, 7, 8, & 10 will continue to go to the
computer lab for instruction.
Year Two _ o
* Take the computers out of Divisions 15 & 16 and put into
Divisions 9 &l1.
* Purchase or lease 8 new computers for Dlwsnons 15&16anda
~ printer for each room.
* Divisions 1,2,3,5,6,7 &8 wull continue to go to the lab for
instruction.
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Year Three

Take the computers out of Divisions 13 & 14 and put into
Divisions 7 & 8.

Purchase or lease 8 new computers for‘ Divisions 13 &14 and a
printer for each room. C |

Take computers out of the computer lab and put into Divisions
1/2, 3,5, & 6 each class will need a printer as well.

5. The computer tedcher's job will be the following:

Plan the integration of computers into curricula with the
classroom teacher

- Provide technical support to the classroom ‘reacher's and

Learning Assistance teachers
Train classroom teachers and Learning Assistance teachers how
to integrate computers into curricula

Teach computer classes to those still using the lab

Trouble shoot small problems, call U to fix Iarger
problems ,

Liase with School Web S

Attend training sessions with School Web so teachers can be
trained at a later date

Develop a school web page, R is ¢ good contact person

for this job

The computer teacher will act as a mentor for 'rhe teachers
with computers in their classes. It would be advised that he
receive training from School Web prior to the staff receiving
training so he will be able to help out at the training sessions as

- well

Besides being a mentor the computer teacher will facilitate
peer coaching sessions where teachers will teach each other
Alert teachers to workshops where they may be able to
enhance their computer skills, which help allow them to feel
more comfortable about integrating the m into their daily
classroom work. ~

Keep teachers informed about workshops Thm‘ may upgrade
- their present knowledge and skill base

6. Es‘rabllsh computer club to work on web page design and to train
students to help trouble shoot problems and act as peer helpers.
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7. Have (D work on some sort of station for the computers. I
will talk to him about this before I leave. A fixed station is not
desirable since the wireless technology allows for the flexibility of
moving the computers around. A station that would allow the
computers to move from class to class would be ideal. Our classes are
arranged in such a way that it would be quite easy to move the
computers to another class for a short period of time if a class was
working on an assignment that required more that four computers.
The wireless technology would also enable The computers ‘ro be out in

- the hall if so desired.

‘8. Get a subscription to Leammg and Leading With Technology for the
school. This magazine/journal is written primarily by teachers for
teachers. :
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Appendix J
February 23, 2004
As principal of SN School I give Keily Kozack permissiori touse a copy of the
- final report and recommendations on computers at the school. This report was completed

- by Kelly Kozack and submitted to the administration in August 2002 I understand that
he is using this mformatlon in Masters Thesis.

Principal’s signature

j'//é 23, z‘oé‘f

. Date ‘
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