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ABSTRACT

It is the responsibility of educators to prepare students for success in today’s society. This
success requires more than enabling students to follow direct instruction and perform rote tasks.

It requires confidence, flexibility, good communication and problem solving skills as well as

must be equipped with necessary skills to engage in
lifelong learning.

A review of literature in this project indicates that when technology is integrated into the
school’s curriculum, it can positively influence the teaching and leaming process. It provides
students with the opportunity to develop lifelong skills required for success in the world outside
the classroom. Appropriate integration requires a change in the school’s curriculum. Teachers
are willing to make this change, however, they need more than just the technology guidelines
provided by the Department of Education.

In addressing this need, this project was developed to integrate technology into a

resource-based weather unit. Resource-based learning allows students to use many resources so

they can actively construct their own ing T into a Re based

Weather Unit is an example of how can be i I into the grade five
curriculum. In this unit, resources and activities are carefully selected and where possible reflect a
constructivist model of teaching and learning.

This project contains four chapters: Chapter I identifies the background and rationale for
the project; Chapter II provides a review of literature as it relates to the project; Chapter III

discusses the implementation of the project; and Chapter IV contains the actual project, including



a unit planning guide. This guide includes the objectives and skills to be achieved, centre cards
and evaluation sheets, as well as student workbooks. The first three chapters provide the basis
for the fourth chapter. Together, all four chapters were written to fulfil the requirements for the

degree of Master of Education.
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INTRODUCTION

It is the responsibility of educators to help prepare students for a proper education. We
have to ensure that they all have equal access to knowledge. This involves providing students
with the best possible environment for learning. This environment must take into account the
rapid changes in information and technology in our society. With information changing so fast,
we can no longer provide students with just a knowledge base but must also provide them with
opportunities to acquire the skills needed to learn. We have to provide experiences that enable
students to learn more effectively, as well as experiences that allow them to apply what they have

learned to other situations. Yet, from my i and through ion with kers, [

suggest technology in our grade five has not been effectively used in order to enhance
the learning environment.
The major use of technology in my school emphasizes drill and practice techniques as well

as word ing. L ly, the D of ion in has ished

only guidelines and objectives for the use of in our schools. There is no developed
curriculum nor direct instructions on how to carry out these guidelines in the classroom. It is thus
appropriate to develop and provide teachers a unit of study that might assist them in meeting the

guidelines provided by the D« of ion for teaching logy at a grade five level.

hnology in a

The purpose of my project is to i these guidelines by i
resource-based weather unit.

The weather unit, complete with suggested activities and instructions, is chapter four of
this document. It is introduced in chapter one, which identifies the background and rationale for

this project. Chapter two provides a review of literature relating to the concepts underpinning the



unit. Chapter three discusses the implementation of the project. Lastly, chapter four includes a
unit planning guide, complete with the objectives and skills to be achieved, centre cards and

evaluation sheets, as well as student workbooks.



CHAPTER ONE

Rationale / Background

A greater understanding of the need for effective technology integration in the grade five
classroom can be gained by considering the past and present use of technology in our particular
school. In the past, we have tried to keep up with innovative equipment but sometimes lacked

ige of how this equi| should be i into the existing curricula. Wehad the

tools but did not understand the process of using these tools for interactive learning. For

example, in the 1980s, our school several C¢ dore 64 for the
Yy These were used mainly for games such as mazes or for

programs that required students to complete certain tasks at fast speeds. During this time,
computers served little educational value because they were not part of the regular curicula. They
were used merely as a reward for finishing work.

In the early 90s, the school spent a large amount of money on acquiring resources in
technology. We took pride in buying the most modern computer hardware. We purchased

four IBM 486 and created a setting. The problem, however, was

that we bought the equipment without first taking time to see how it would match our school’s
goals and classroom objectives. Again, we had the technology tools but did not know what to do
with them. Teachers claimed that they were frustrated because they were not informed on how to

integrate this in the i Therefore, teachers took studerts to the

technology laboratory as a reward for being good or as a break from the daily routine. The only
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difference was that all students could use computers and, as a result, they were all rewarded at the
same time.

Within a year or two, we had our laboratory networked and controlled by a server. Still,
no one knew how to effectively operate the local area network (LAN). Our School District
Office identified our need for training and provided the personnel and time for two days of
technology in-service. This training started the development of a more collaborative approach to
technology use in our school. During these in-service sessions, teachers were taken to the
laboratory to learn how to add students to class files and set up access to the LAN. Students
could then use the programs we had selected for them. In just two days, we also had to learn all
about our operating system (Schoolview) and a variety of other software programs. Because of
the insufficient time for in-servicing, teachers were unable to research and experience available
software, nor were they introduced to the kinds of software most appropriate to learning activities
in their classrooms.

Most teachers now agree that in the rush of enthusiasm and lack of adequate preparation,
they ordered educational software in the form of games. They ordered a Type [ software, which is
often designed to make learning quicker and easier through rote memorization. Such software
does not require active involvement on the part of the student. In fact, the producer of the
software program predetermines everything that happens on the screen. Type I software

the iti ission) style of teaching. Teachers taught the material and the

software served as an electronic workbook allowing students to practice the skill. Students were
taken to the technology laboratory only for extra practice in a learned concept. This occurred not

because teachers in our school were unconcerned nor less effective; they were just not properly
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informed. Personally, I was impressed by having new technology equipment in the school; it was a
great improvement over just having the Commodore 64s. In my enthusiasm for using the
technology tools, I did not carefully consider the kinds of uses I was facilitating.

Research indicates that this pattern was not abnormal for schools during this time.
Maddux et al.(1997) in his book Educational Computing list several studies conducted by people
such as Collis (1988), Higgins and Boone (1993), Woodward and Carine (1993), Pelgrum and
Plomp (1991), and many more who found that drill and practice (Type I) software was the most
frequently used kind of computer programs at the time (Maddux et al., 1997, p. 19).

Now in the late 90s, in our school we have a laboratory of twenty-five Pentium 166
computers operated by an NT server. We have access to the Internet through a satellite dish. We
have scanners, CD ROMs, color printers, and a digital camera. We also have different software
programs that promote a non-behaviorist approach to learning, such as Everything Weather,
Dinosaur Hunter, Ecarta 95, Corel 8, and Print Master Premium. The grade five teachers are
very excited about all these new technology tools in the school and realize the need for a different
approach to teaching and learning. They want to use this new equipment to provide students with
experiences that go beyond the textbook material. They want to make students part of global
classrooms, making the world and its vast information accessible to their students. Still, they do
not know how to attain this goal.

All students come into grade five knowing much about the computer hardware itself.
They all know how to turn on and off a computer, how to open different programs, how to type
effectively, how to save their work, and so forth. Yet, they have little experience using computers

and other technology resources in thought-provoking activities. Their experiences have not



encouraged them to construct their own knowledge. They were not given opportunities to use

technology tools for exploring, nor to for their indivi i They have
never used computers in school to branch off and investigate areas of individual interest.
The grade five teachers would now like to emphasize learner control and inquiry. They

want to i software that is i ive and the use of different problem

solving strategies. They want their students to use more than the computer itself; they prefer
interactive, constructivist approaches to learning. They want students to use modems, scanners,
digital cameras, etc... in a manner that enhances the learning process. Yet, in order to learn the
process involved in using and integrating various types of technology. teachers need more

direction and support. I believe i i into based units gives teachers

the assistance they need. My project addresses this educational need. By creating such a
resource-based unit I can share with teachers in my school and other schools in my district,

suggested activities, and i ions to integrate into their i These

activities and instructions follow the guidelines provided by the Department of Education.



CHAPTER TWO - REVIEW OF RELATED LITERATURE

Introduction

The purpose of this chapter is to review the educational literature and research related to

intoa based unit and to describe the theoretical foundations of

various aspects of this project. I begin with a brief overview of the general curriculum outcomes
published by the Department of Education and then examine various educational theorists’

opinions about the i of tech in ion; about technology is ion, about

issues related to the selection of software and to gender equity, about constructivism, and about

resource-based learning, all of which are concepts important to this unit.

General Curriculum Outcomes for Technology

In addressing the needs of students in this province the Department of Education has

provided six general curri for These out are listed ina

entitled 4 Curric for ion: Living in a

Technological Society (Govt of NF and Lab., 1996).

They are as follows:
» First, students will have an ing of the nature of This means
students will the basic principles that surround The

students will not only how to use tools but also




the actual processes involved in technology.

Secondly, students will be able to solve technology problems. Through this
process students will enhance their problem solving skills. They will be able to
identify needs, decide solutions, implement their solutions as well as evaluate and
reflect on them.

Thirdly, students will develop an understanding of the impact of technology.
Students will have an understanding as to how technology can improve their work,
and how it has an effect on society in general. It also means that students will

realize how much will affect their careers, and the

environment.
Fourthly, students will be able to read, comprehend, write, as well as use the
language and terminology of technology problems. With this knowledge they will

also be able to make iate use of with regards to both

software and hardware.

Fifthly, students will the role of asit the

learning process. They will be able to utilize technology as a learning tool and
develop active learning strategies. Thus, through technology students will develop
the skills involved in lifelong learning.

Lastly, students will ing of the role i ion and

communications play in technology. They will be able to communicate with others
through various technology resources and be able to effectively communicate

about technology itself. (Govt. of NF & Lab., 1996, p. 8)



In order for students to achieve these specific outcomes, educators must provide necessary

learning experiences that are conducive to active learning. The unit of study presented in this

project attempts to follow these by i i logy into a based unit.
By the end of the unit, students will have an understanding on how technology affects the
forecasting of weather. As students follow the technology instructions they will gain a better
understanding of new technological terms. Lastly, through their experience of e-mailing peers in
Australia, students will also have a better understanding of the role technology plays in

communication.

The of in

‘What is technology and how can it improve the teaching and learning process? These are

to the i of’ in ion. In

two questions that must be
the past. the term “technology™ was associated with computer hardware. Many viewed

in education as in oras i ini such

as computers, CD ROMs, scanners, digital cameras, etc. However, technology is not just

computers or other forms of hardware. The Government of Newfoundland and Labrador (1996),

inits entitled, A Curri Fr k for Technolc ion describes
technology as “a unique human endeavor . . . a conscious process by which people alter their
environment.” It goes on to describe technology as “a set of strategies that people employ to
develop solutions to needs and wants and to identify and meet opportunities.” Therefore,

technology is not just a tool or product but rather a process. It is a process by which students are
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involved in active learning, whereby they construct knowledge from a broad range of sources and
activities. This process provides students with the opportunity to develop skills related to solving
real problems. This type of learning process is needed if students are to compete in a competitive
world (pp.1-3).

Technology is essential to the teaching and learning process. Students live in the world of
technology. Parents and society in general expect teachers to prepare students for the future.
Gholson of IBM, as reported in Heide (1994), made the following predictions in 1990:

. 80% of the jobs that will be required in the year 2000 did not exist in 1990.

. 70% of new jobs will require two years of education beyond school and 35% will

require four years of post-secondary education.

. Lifelong learning will become a reality. For example, an engineer’s specialized

knowledge is already replaced by more current information in 3.2 years.

Employers today are no longer looking for workers who follow direct instructions or
perform rote tasks. They are looking for employees with problem-solving abilities who are

confident. flexible and have excellent ication skills. ion is changing,

and skills required by the workforce constantly change. As a result, businesses are searching for
people who are capable of engaging in lifelong learning and willing to upgrade their skills
regularly (Heide et al., 1994, p. 8). Technology helps prepare students by providing the necessary
experiences to encourage this type of learning.

The Government of Newfoundland and Labrador (1995), in its document entitled
Enabling Tomorrow's Learners, Toda y (TILE), records recent studies that point to the need for

schools to properly prepare young people with the tools needed for lifelong learning in an
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advanced technology and information-based society and with the proper training for a knowledge-
based economy (Govt. of NF and Lab., 1995, p.1 ). This document also quotes the results of
studies completed by various people. Some of the research indicates how properly-used
technology can have a positive impact on those engaged in the learning process. The outcomes
are as follows:

. Students using computer technology persist at tasks that require higher level
thinking skills (Capper, 1988).

. Students prefer computer-based instruction due to their ability to make mistakes
without embarrassment (Apostolides, 1987).

. Computer-aided instruction can stimulate continuing interest in a subject or
content area (Seymour, Story and Mosley, 1986).

® Computer usages positively affect students’ attitudes toward school learning
(Krendl & Lieberman, 1988).

] Simulated software improved the problem-solving skills of disabled students
(Woodward, Carnine & Gerster, 1988).

(As cited in Govt. of NF & Lab, 1995, pp. A36-A37).
Technology can have an influence on the teaching and learning process. Whether that influence is

positive or negative depends on how technology is used in the classroom.



Technology Integration

The N fo hnology Inte

If technology is to prepare students for the future it must be seen as more than another
content area. If students are taught to use technology resources only in isolation from other
learning, they are in danger of never learning lifelong skills that will prepare them for the future.
According to Harrington (1993), schools that place technology at the center will end up isolating
learners from other learners and allow computer programming to predetermine what and how a
student will learn. As a separate content area, technology does not give students an opportunity
to explore on their own nor does it accommodate for individual differences. The TILE (1995)
document states that “rather than being driven by technology, education must embrace

and i and use them as a ive vehicle for improving the

effectiveness of the system, for improving student achi , and for i ing literacy” (p.

51). This cannot be done by isolating technology but rather by integrating it into the curriculum.

The TILE (1995) document also states the advantages of integrating technology into the student’s

learning envi It claims that “i will provide students with the

learning skills, problem solving ies, access to ies, and the
competencies to thrive amid constant technological change with an increasing complex learning
curve” ( p. 64).

Along with the TILE the D of ion in and

Labrador i to support the i ion of through a entitled 4



Curri for ion (1996). Thi outlines the role
technology is to play in our schools. It states that “technology activities, i those related
to i ion, in primary, [ iate, and senior high programs can and should be

integrated into the curriculum and therefore should be done in a regular class setting” (p. 61).
Thus, the schools of Newfoundland and Labrador are encouraged to integrate technology into
their curriculum. However, this is not an easy task; it comes with its own set of obstacles or

barriers to overcome and requires teachers and administrators who are dedicated to the process.
Obstacles
Research indicates that there are at least two main obstacles that must be overcome if one

is to integrate technology into the curriculum. These are the lack of funding and inadequate

training. Ideally, i ion requires that be placed in individual

classrooms. However, even though this is ideal, it is not feasible. With limited school budgets, it

is almost i to place in each cl; Yet, this obstacle can be overcome by

integrating technology into various thematic units that can be carried out in the Technology
Laboratory. It would be helpful for the Technology Laboratory to be connected to the Learning
Resource Centre, so that teachers could schedule their classes simultaneously into the Technology
Laboratory and Learning Resource Centre to complete curriculum related projects. Maddux

(1991) in Integration verses computer labs: An either/or pi ition? agrees with the i

of'! while inuing to use ies. He feels that Technology

Laboratories are still a necessity whether computers are placed in the classrooms or not, for it is
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here that the most up to date and often the most expensive equipment is found. The laboratory
usually contains equipment such as scanners, plotters, graphics tablets, etc. A technology teacher

can be assigned to the L y to give direct i ion in using various forms of

technology and can also be available to provide assistance to other teachers who need help in
integrating technology into the school’s curriculum (p. 39).

Along with lack of funding, inadequate training is another major obstacle for integrating
technology into the curriculum. Beckers (1991), as cited by Maddux et al. (1997), reports that
60% of teachers indicate they have never used a computer in their teaching. Maddux et al. (1997)
also gives reference to two Offices of Technology Accessment (OTA) reports (1988, 1995).
These reports indicate that a vast number of teachers have had little or no training in technology

and that this is the single most i reason that is not used i in our

schools (p. 101). Other research, such as studies completed by Goodson (1991), MacArthur &

Malouf (1990), Woodhouse & Jones (1988) as cited in MacArthur et al., (1995, p.47), indicate

that teachers need both in-service ion on specific ications and long-

support in order to integrate with the curri in i ways. Teachers do not

use new software and hardware that they are uncomfortable with. Teachers are tired of in-
services that cram all they need to know about software and hardware into one day. They leave

more confused than they were at the beginning of the in-service.

te Tecl i

To integrate i into the i training must be a gradual ongoing




such as

process. Research supports this type of

and Hadley (1990) found that in techs i is best carried out as a

gradual process (as cited in MacArthur et al., 1995, p.47). Boe (1989), Vogel and Aiken (1985),
Wedman (1986), Woodhouse and Jones (1988), and Hurst (1994) also found that programs
should be continuous and not a one day event (as cited in Govt. of NF and Lab., 1994). This
could be done by providing teachers with at least a two day computer in-service with their District
Computer Specialist each term. In the first term, teachers could be introduced to new software.
In the second term, teachers could be given another in-service relating to the use of peer coaching
as well as given a chance to suggest areas in which they need extra help. Professional
development could then occur throughout the year. Furthermore, each school could form a

committee of lead teachers in the area of technology. These lead teachers could provide support

to the staff. This support is key to s ion of ‘With proper

and support throughout the year, teachers would not feel overwhelmed or pressured by new

technology, but would develop a familiarity with technology in a
Although integration should be our goal, much must be done to ensure the integration is
successful. Various studies have been completed that can give better insight as to what is needed

in order to ively integrate into the curri Treagust and Rennie (1993) in

their article /mplementing Technology in the School Curriculum report a study completed with
six secondary schools in Western Australia. Each school endeavored to implement technology
into their curriculum; however, only six of them were successful. Based on this study, Treagust
and Rennie identify several factors that are crucial to the success of curriculum initiatives. These

factors or conditions can be applied when attempting to integrate technology. First, they suggest
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that time be given for someone to reflect upon and provide an overview of what is happening in
the school. Secondly, the faculty should be directly informed on what is happening or on what is
intended to happen. Thirdly, teachers need time and assistance to constantly evaluate and change
their curricula and teaching strategies. They also need time to implement the required changes
and reflect on student outcomes (p. 8). Therefore, when integrating technology into the
curriculum someone such as the Technology or Learning Resource Teacher should be given time
to oversee and reflect on how technology is integrated. This teacher should be given the
responsibility to inform and discuss, with the staff, the direction the school is taking in relation to
technology. Lastly, this teacher should be willing to work with the other teachers in developing,
implementing, and evaluating units of study that integrate technology into the curriculum.

Zorfass (1993), in her article Curriculum: A Critical Factor in Technology Integration

refers to a study by the Education Dy Centre (EDC). This study, funded by

the U.S. Department of Education, offers a better understanding of how teachers can successfully
integrate technology into the curriculum. This study was completed over a five-year period. At

the beginning of the project the research team identified how technology was used in language

arts, ics, social studies cl: as well as resource rooms and computer laboratories.
The team was trying to identify if teachers were using technology to promote problem solving
techniques, critical thinking, cooperative learning and the development of skills. These
researchers found that only a few schools were integrating technology in such a way that met
these criteria.

From their findings, the EDC indicated that successful technology integration should start

with a strong effective curriculum. “In stead of relying on technology applications to bring about



remarkable changes in teaching and learning, schools need to reevaluate, renew and revitalize
their curriculum” (p. 15). The EDC felt this could be done by developing units of study that
provide the context for using various technology applications. These units would help students
analyze and organize information as well as provide them with the opportunity to express what
they have learned (pp.14, 15).

The study completed by the EDC also provided useful information about promoting
successful technology integration. First of all, teachers must continuously communicate and
collaborate with colleagues and have time to reflect on the effectiveness of their projects.
Secondly, teachers must have ongoing access to technology assistance and resources. Lastly,
administrators need to support teachers’ efforts to change (p. 14). This is further supported by
Arzt (1991), Lockard et al (1994), and Wiburg (1994), as cited in Mann (1994a).

Consequently, it is not enough to equip schools for technology education, but much

guidance and assi is needed. i into the curri is not an easy

process. Success requires a considerable amount of time and effort from all those involved. As
research indicates, we cannot fail to make technology integration a vital part of the teaching and
learning process. Research shows that technology integration is needed for students to develop
learning skills, problem solving strategies, and technological competencies. Schools that ignore
technology integration, are in fact, ignoring the goal to prepare students for success in a
competitive world. (Duncan, 1996; Harrington, 1993; Strommen & Lincolin, 1992; Treagust &

Rennie, 1993).



Selecting Appropriate Software

Along with technology integration an important factor critical to the development of

is the iate selection of software. The T/LE (1995) document,

stresses the importance of selecting software to support curriculum integration. Teachers have
the tendency to purchase software without any prior knowledge onhow it fits into their
curriculum. Many times this results in the selection of software that does not meet the teacher’s
goals or curriculum objectives. The TILE (1995) document, therefore, states that educators must
consider the needs of students, teachers, as well as curriculum in relation to the capabilities of the
software being considered (Govt of NF and Lab., p.23).

There are many kinds of software on the market today. There is software (Type I) which
follows a more traditional type of teaching and learning and there is software designed to provide
new and better ways of teaching (Type IT) (Maddux, 1997, p. 18). For the user, Type I software
is relatively passive. The producer of the software determines what and how the students learn. It
often ivolves a linear approach to learning, since the learner cannot branch off to other areas of
interest. This kind of software is also characterized by drill and practice techniques. Teachers
teach the material and the software serves as an electronic workbook which allows students to
practice the skill. It does not give students an opportunity to explore ideas on their own or even

for indivi if (p. 18-23).

Type 11 software is designed to provide teachers and students with new ways of learning



that are not possible without the computer. It promotes a nonlinear approach to learning.
Students can branch off and explore other areas of interest. Its emphasis is on learner control. As
educators, we must be careful to select software that is interactive and encourages the use of

different problem solving strategies.

Multimedia & H i

Nonlinear software can take the form of i i imedia and ia programs.

Multimedia is the use of text, graphics, animation, pictures, videos and sound to present
information whereas hypermedia uses several means to present information through the use of
links. Multimedia in itself is not a type II software. It becomes a type Il software when it is

interactive. Vaugh (1994) provides an excellent definition that shows the relationship between

dia, i i i ia and ia. He says that:

iaisa...woven ination of text. graphic art, sound, animation, and video
elements. When you allow an end user - the viewer of a multimedia project - to control
what and when the elements are delivered, it is called interactive multimedia. When you
provide a structure of linked elements through which the user can navigate, interactive
multimedia becomes hypermedia (as cited in Maddux ,1997, p. 184).

Najjar (1996 in his article, Multimedia Information and Learning reviews studies from a
wide variety of fields to show that interactive multimedia may help people to learn more

information more quickly d to the traditional His lysi ined 200

ly

studies (Bosco, 1986; Flether, 1989, 1990; Khalili & Shashaani, 1994; Kulik, Bangert, &
Williams, 1983; Kulik, Kulik, & Bangert-Drowns, 1985; Kulik, Kulik & Cohen, 1980; Kulik,

Kulik & Schwalb, 1986; Schmidt, Weinstein, Niemic, & Walberg, 1985) that compare leaming in
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a traditional classroom with learning through multimedia in the In his lysi

he found that learning was not only enhanced when through imedi: but
appeared to take less time. However, Najjar points out that there could be other explanations for
these findings. For example, interactive multimedia programs by nature involve interactivity.
Students have more control over the learning pace and it’s also a novelty to the students. Either
one of these elements could have improved the learning process without using multimedia (Najjar,
1996, p.129 - 132).

Even though imedia in itself cannot i ive learning, it may offer other

advantages in the learning environment. Najjar’s research does indicate that there is empirical
support to suggest that multimedia information provides learning advantages in several specific
situations. First, there is a learning advantage when the media supports dual coding of
information. When multimedia uses more than one type of media it allows students to construct a
particular piece of knowledge while using at least two different channels such as visual, mental or
audio. For example, a child who is presented with a picture of a scanner (visual) and sees the
word scanner (nonverbal) will later better identify a scanner. Secondly, multimedia provides
learning advantages when the media used in the program support one another. Thirdly, there is a
learning advantage when the media are presented to students with low prior knowledge. Najjar
found that students with high prior knowledge were able to make connections just as well with
text alone (pp.133-137).
While multimedia may improve the learning environment, it is actually interactive
ia or b i and their ated activities that are recommended. They

are a form of type II software. ia progr the d of many of the
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desired outcomes required in developing skills for lifelong learning. By linking together all the
forms of media in a program, the software allows individual students to learn differently and gives

them some control over the learning environment. With hypermedia the user can highlight

different words and i i other ining related text appear. Students can
control their own speed and paths based on their abilities and needs (Yang, 1997, p.5). A study
completed by Becker and Dwyer (1994), revealed that students who have used hypermedia are
‘more self-determined and have higher levels of intrinsic motivation as well as an increased sense
of control (p. 155-172). Oblinger (1992) states that multimedia and hypermedia “have been
hailed as the greatest revolution in information technology since the printing press”. He goes on
to say that “hypermedia is a more natural learning process in that it mirrors the way individuals
think by allowing them to use their preferred learning modes” (cited in Adams, 1996, p. 19, 20).
Adams quotes several other common beliefs about hypermedia and its source, such as:
& Students display a more positive attitude towards learning (Hay, Guzdial, Jackson,
Boyle, & Soloway, 1994).
. It has the potential to facilitate and motivate cooperative learning activities
(Perzylo & Oliver, 1992).
. It promotes metacognitive learning in that it requires the transfer of knowledge
from one situation to another (Hay, 1994).
(as cited in Adams, p. 21).
Since hypermedia programs provide students with a greater degree of learner control, it is
important that teachers guide students in their leaming. Teachers can monitor students to insure

that they connect new information with prior knowledge and use a variety of learning strategies.
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‘The unit of study in this project makes use of hypermedia programs, such as Everything Weather,
and various Internet sites. The links in these programs provide students with control of their

learning environment.

Simulation Programs

There are several types of software that use hypermedia. Simulation programs use
hypermedia in order to allow students to react to certain situations. This type of software is
beneficial in Technology Education because it places students in specific scenarios and encourages
them to use various problem solving techniques in order to endure. For example, students may
be placed on an island and have to come up with various survival skills. Simulation programs are
hypermedia because students can make unique decisions that allow them to explore different parts
of the program. In these programs, students are in control. Simulations are interactive and
require students to engage in higher order thinking skills. The program Everything Weather
provides students the opportunity to solve problems while being presented with various weather

scenarios.

CD ROM Storybooks

Like simulation programs, hypermedia CD-ROM storybooks enhance technology
integration. Matthew (1996) claims that “CD-ROM storybooks provide a rich source of multi-

sensory information for students of all ages and reading levels” (p. 73). Research by Stine (1993);



Miller, Backstock, and Miller (1994); and Matthew (1995), as cited in Matthew (1996, p.73)
indicates that these CD-ROMs have the potential to increase students’ reading achievement.
However, in order to be effective, the content must complement the curriculum. What’s more,
the animation and sounds, as well as video and graphics, should not distract students from
learning but rather enhance their understanding. In selecting proper CD-ROM stories teachers
should look for software that highlights chunks of the text that is read, provides pronunciation of
selected words, and allows students to interact with the story. Teachers can also provide a more
interactive environment by providing lesson plans to go along with the stories. These lesson plans
should promote a higher level of thinking (Matthew, 1996, p. 73). The CD program, Everything
Weather used with this project provides students with real life stories that relate to weather
conditions. While the text may not be underlined as the students read, important or difficult

words are linked to their proper pronunciation and meanings.

Word Processing

Word it are a type of application software beneficial in Technology

Education. With word processors students can write, edit, print and save their work. According
to Maddux (1997) there are several advantages for students using word processors. First, word
processing makes editing easy. Students are more inclined to edit their work if they can change it
on the screen rather than rewrite their whole text. Secondly, a word processor saves time.
Students can spend more time thinking about the content of their writing rather than grammar

and spelling, These errors can be fixed later. Thirdly, most word processors contain many
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interactive windows. For example, a student can be writing in one window and open another
window that contains useful notes or an outline. Fourthly, some word processors contain
prompts to stimulate self-questioning or hints to help students write. These prompts or hints help
students think about or analyse what they are writing. Word processors allow students to think
about their own thoughts (pp. 237-248).

Maddux mentions several studies and literature reviews that provide mixed results for the
use of word processors in improving students’ writing skills. Some studies show that students
improve in their writing skills when using word processors, and others show no difference.
However, Collis (1988) reviewed a number of studies (as cited in Maddux et al., 1997, p. 250~
251) indicating that students develop a more positive attitude when writing with a word
processor.

Word processing software can be a good choice of software. Yet, like all other software,

a word ing program must be iate to the student’s age and ability. Educators
should allow students freedom in writing while at the same time provide them with a purpose. As
well, we must continue to teach proper writing skills (Maddux et al., 1997, p.254). The unit of
study presented in this project encourages students to use Word-Perfect 8 in presenting the
information found about their assigned topic.

In selecting software it is also important to examine its attributes and instructional

methods because attributes plus i i methods equal achi If we want our

students to achieve, we will choose software that has easy-to-use buttons and links and that

promotes the use of a variety of learning or instructional strategies.
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Equity Issues

Gender Considerations

Literature review indicates that there exist some gender differences in regards to the use of
technology. These gender differences must be recognized and dealt with if educators are to

provide students with equal access to ion. There are signil gender in

equality of access to and performance with technology. Male students appear to dominate

computer interactions. A great deal of research seems to prove that girls on the whole are less

by than boys ( 1997a; Nelson & Watson, 1991; Okebukola, 1993;
Maddux et al, 1997; Weinman & Haag, 1999). Nelson and Watson found that social interactions
can affect, in different ways, the attitudes and motivation of children especially in relation to
gender. These social interactions can involve the influences of parents, their peers, and school (p.
345).

Nelson and Watson’s (1991) studies indicate that parental factors are the primary
contributing factor as to why boys have more computing experience than girls. The research
shows that when parents place a computer in the home, it is mostly intended for male users. Also,
the father rather than the mother is often the helper when it comes to computers. This is
supported by Cully (1988) in stating that boys are more likely to have access to computers than
girls, and that boys are more likely to feel that computers are bought for their use (as cited in
Hammett, 1997a, p. 11). Furthermore, Nelson and Watson reveal that fathers also neglect to

show the relevancies of computers to their daughter’s future the same as they do with their sons.
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Lastly, they found that three times as many boys than girls attend computer camps or classes.
Hess and Miura, (1995) found that non-participation in computer camps negatively influences
girls’ interest and efficacy with computers (as cited in Hammett, 1997a, p. 11). Nelson &
Watson, 1991 believe parents lack the motivation to engage girls in computer classes (p. 348).

As previously mentioned, Nelson and Watson indicate that social interactions with other
children can influence gender equity. Hammett agrees with this; in her article Computers in
Schools: White Boys Only (1997a) she indicates that gender differences occur mostly in high
schools where students are most likely to be influenced by peer pressure. Hammett also indicates
there is an influence of socialization and role stereotyping so that once a group establishes a
territory such as a computer room, other groups tend to stay out in unspoken agreement (p. 10).

Hammett (1997a) describes the role of the school in influencing gender equity with
relation to the use of technology. From her review of literature she found that computer rooms
are often located near science or math areas. These are areas that are often dominated by male
students. She also states that male teachers are often assigned to teach computer classes. This
may give girls the message that computers are mainly male oriented activities. Furthermore,
Hammett also found that teachers can contribute to gender inequity in computing. Hammett
reviews a study completed by Saunders (1990), which reveals that teachers choose boys rather
than girls to assist in computer activities and often make more eye contact with boys when
referring to technology (p. 9).

In addition to the influences of parents, children and school, Okebukola (1993) reports
that software producers also have an impact on gender equity relating to use of technology. He

found that the majority of games available for children attract male users over females. Software
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is often about male related themes such as violence (p.186). Nelson and Watson’s (1991) review
of literature also indicates that most educational programs are centred around male oriented
interests, including themes such as adventure, science and war (p.348).

However, Nelson and Watson (1991) did find that there is no significant sex type

in and early grades as it relates to computer attitudes and

performance. Gender differences do not appear until third or fourth grade. They feel this is a
result of the changes made in technology. Preschool and primary students are growing up in a
time when technology is changing and being integrated in all curricular activities; therefore there
is a decrease in gender difference (p. 347). It can also be the case that peer pressure is not as
dominant at preschool and primary levels.

Bohlin (1993), who reviewed literature on computers and gender equity, indicates the
seriousness of the gender equity.

Educators cannot afford to ignore this critical fact that females perceive their competency

to learn about computers to be significantly lower lhan lhetr lmk counlerpans A

significant long-term problem may be

participation can limit career choices, thus producing fewer computu role models. This

spiralling effect may continue to produce a substantial gap, resulting in a dramatic failure
by the educational system (as cited in Maddux et al., 1997, pp.94, 95).

The Government of Newfoundland and Labrador (1996), in its document entitled A Curriculum

Fr for ion; Living in A Technological Society ges the
problem of gender inequity and indicates that an approach which fosters gender equality is
essential. It clearly indicates that teachers should structure the learning experience to appeal to

the interest of both genders (p.60).
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Prevention Strategies

Maddux et al. (1997a) provide several strategies for preventing gender inequity. First,
computer in-service programs can show teachers how to use computers and their applications in
gender-neutral ways. Secondly, teachers can screen materials for gender bias. Thirdly, teachers
can refer to famous females who worked with computers and mention the females who made
contributions to the world of technology. Fourthly, teachers can consistently encourage the
participation of female students in computer activities. Fifthly, teachers can increase access to
technology applications. The more students use technology the more motivated they are to
continue using it. Hammett in her article, Computers in School; White Boys Only, supports this
strategy and suggests that “care should be given to involve reluctant or uninterested students in
free time computer use by providing as wide a variety of programs and computer software as
possible” (p. 11). The sixth strategy for preventing gender equity is for teachers to outrightly
address the problem of stereotyping. Furthermore, teachers can stress the importance of
technology in tomorrow’s world. In addition, they can involve female peer role models, those
who are leaders, to assist with computer demonstrations. Lastly, Maddux mentions that teachers
should give positive feedback and opportunities equally to both genders. He cautions educators
not to overpraise females but give the same praise as they would for males (pp.96-97).

Nelson and Watson (1991) add to Maddux’s suggestions by including what parents and
software designers can do to prevent gender inequity in technology. They suggest parents
encourage their daughters to engage in computer-based activities from preschool years,

throughout elementary and even in secondary schools. A study completed by Ames and Archer
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(1987) as reported in the Nelson and Watson article, The Computer Gender Gap, stresses
parental encouragement. According to Nelson and Watson. Ames and Archer studied 500
mothers of children from kindergarten to fifth grade and revealed that parental encouragement can
overcome the negative impact of school influences. This was so, with respect to other gender
differences and when home and school computer experiences were of minimal importance.
Lastly, Nelson and Watson indicate that software designers have a major role to play in
considering gender when producing new software. Their research indicates that “sex-type themes
produce a significant decrease in positive education outcomes for females” (p.349- 351).

In implementing the unit of study in this project, gender equality issues will be discussed

with Some of these p ion strategies will be 1o parents in the form of

will also be i to watch for any student who frequently controls
the mouse or keyboard at any centre.

The integration of technology is expected to bring about remarkable changes to the
teaching and learning process. However, educators are only able to succeed if they prepare all
students, both male and female, for the future. Dr. John Goodlad, a national leader in school
renewal states in the video, /nformation power, that "it is our moral responsibility to ensure that
each student will be provided with equal access to knowledge" (Britannica Learning Materials,
1991). Therefore, it is up to educators to make sure technology is not viewed as a necessity for
males only. Educators should also make parents aware that the way they treat computers at home

will influence their child’s attitude towards technology and its role in their future.
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Constructivism

L ing Principles of the Ce ivist Model

Integrating technology requires a guiding philosophy that will lead to effective changes
within the curriculum. Strommen & Lincoln (1992) believes that this philosophy or theory must
be constructivism. which is based on the premise that children actively construct their own
knowledge (p. 2). Copley (1992) describes the constructivist approach as follows:

The constructivist model. one of facilitating learning, views teachers as facilitators whose
main t’uncuon isto h:lp students become active participants in their learning and make

prior and new and the
involved in learning. The role ofsmd:ms from this perspective is to construct their own
understandings and capabilities in carrying out challenging tasks (cited in Maddux et al.,
1997, p.78).

Maddux et al.(1997) provide a similar definition of the constructivist model as it relates to
instruction. They say that:

C i s really not i ion in the traditional sense. [t is guidance
and memonng that focusns on the chlld and his or her interest, background, and

is often situated or anchored instruction that puts
the learner in !he role of a problem solver who must collaborately work with other learners
to learn the basic skills and acquire knowledge in order to solve the problem (p. 184).

This is & switch from the traditional approach to learning. Students are no longer passive
receptors of knowledge. Applying the constructivist model to the teaching and learning process
means that students will not simply absorb information provided to them through teachers, nor
will they learn through rote practice, but students will actually invent their ideas. The

constructivist model provides students with the opportunity to explore and be actively involved in
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