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Abstract

The question is no longer of whether or not computers
have a place in mathematics education, but rather how to best
get teachers to use the power of the computer in their
instruction. The literature strongly suggests that teacher
knowledge of computers and positive attitudes toward computers
are imperative for the successful integration of computers in
education.

The purpose of this research was to measure teacher know-
ledge and attitudes toward the use of computer technology in
the teaching and learning of senior high mathematics. The
study was confined to 329 teachers of senior high mathematics
in the province of Newfoundland and Labrador. It was carried
out by the use of a survey instrument which consisted of three
components: (a) attitudinal statements; (b) knowledge; and
(c) personal information. The data was analyzed by means of
factor analysis, univariate and multivariate analysis
correlations, means, and standard deviations

The results of the study revealed two extremes with
respect to level of computer literacy among teachers of senior
high mathematics. The results indicated that there were a
small number of teachers with an average level of computer
literacy. There were a large number of teachers with a high
level of computer literacy but just as many with a low level

of computer literacy. Teachers older than 45 were found to

ii



have lower levels of computer literacy than younger teachers.
Teachers younger than 46, more so than older teachers, felt
more able to use a computer in their mathematics instruction.
Teachers living in rural areas of the province were found to
have a lower level of computer literacy than those living in
urban areas. The same was not found with respect to attitudes
toward computers. No significant sex differences ware found
to exist with respect to computer literacy or with respect to

attitudes toward computers.

Teacher education is a 34 cf ful

integration of computers in mathematics education, but just
as important is the necessity of providing preservice and
inservice programmes that will respond to the needs of those
teachers to whom it is directed. Age differences, as well as
urban/rural differences that were revealed in this study
should not be overlooked in the design and implementation of
possible teacher preservice and inservice programmes directed
at teachers of senior high mathematics in Newfoundland and

Labrador, with respect to computer technology.
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CHAPTER I

Statement of the Problem

Purpose of the Study

The purpose of this study is to determine the awareness
of teachers of senior high mathematics in Newfoundland and
Labrador concerning computer technology and the use of
computers in senior high mathematics (refer to page 11)
instruction and to assess their attitudes toward future use
of computer technology in senior high mathematics teaching and
learning. Specifically, answers to the following questions
are sought:

1, How computer literate (refer to page 11) are the
senior high teachers of mathematics in Newfoundland and
Labrador?

2. What are the attitudes (refer to page 11) of
teachers of senior high mathematics in Newfoundland and
Labrador toward computers?

3. Is there any relationship between computer literacy
and attitudes toward computers of teachers of senior high
mathematics in Newfoundland and Labrador?

4. Are there any differences between teacher sex and
level of computer literacy?

5. Are there any differences between teacher sex and

attitudes toward computers?
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6. Are there any differences between teacher age and
level of computer literacy?
T Are there any differences between teacher age and
attitudes toward computers?
8. Are there any differences hu:tween urban/rural (refer
to page 12) teachers and level of computer literacy?
9. Are there any differences between urban/ural

teachers and attitudes toward computers?

Rationale

Computer technology has had a dramatic effect upon opera-
tions within the workplace. Methods of data storage and
information processing are much more efficient thun in years
past. In spite of the fact that in the workplace computers
are becoming as common as telephones, we still lack a valid
methodology for introducing them into education. Mathematics,
or more specifically, the instruction of mathematics in
school, has yet to fully integrate computer technology into
its curriculum. It would be rare to find a practicing
mathematician, actuary, or statistician who would not be using
a computer in their analysis, but few mathematics teachers
today have exploited this technology (Newton, 1987). Accord-
ing to Fey and Heid (1984), "It seems clear that ([school)
mathematics must adapt to this changing scientific work place
or loose its vitality" (p. 91). Mathematics teachers in

Newfoundland and Labrador are usually the teachers who teach
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Computer Studies 2206, but as of yet very few have integrated
the technology into their mathematics classroom. Indeed many
of these teachers have not received any training in teaching
Computer Studies 2206. The computer has the potential to
drastically change the process of education (Woodrow, 1987)
as well as what can be learned within all subject areas
(Moore, 1987). This can happen only if mathematics teachers
are aware of and prepared for these changes (Billstein, 1985;
Day, 1987).

This study is necessary to assess types of effective

preservice and inservice training that will be required by

it 1 & ion of is to be

obtained in senior high mathematics instruction in Newfound-

land and Labrador.

literacy and attitudes toward

Such changes will only be realized if a more fundamental

matter is first addressed. This is the changing role of the

in the ics cl (NCTM, 1984). Teachers
must assume new roles if new technology is to support mathe-
matical instruction. It is possible that teachers will have
to alter instructional practices if they are to take full
advantage of the educational potential of the computer
(Norton, 1985; Wedman, 1986). Of greater significance are the
attitudes of teachers toward educational computing (Reed,

1986) and their level of computer literacy (Moursund, 1979;
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Inskeep, 1982; NCTM 1984; Cicchelli & Baechu, 1987). The use
of computer technology may alter traditional methods of
instruction but such changes must be made in such a manner
that those who experience computer anxiety are given the
necessary support. Limited research has been carried out to
assess teacher attitudes in this area and little attention has
been paid to the effects of inservice efforts on attitude
change (Wedman, Heller & Strathe, 1986).

Jones and Wall (1985) found that high levels of computer
anxiety were associated with low levels of computer knowledge
and/or computer experience. In line with this, Stevens (1980)
and Manarino-Lettett and Cotton (1985) found that successful
integration of computers by teachers depends on two major
factors: teachers' attitudes toward computers and their level
of expertise with computers. Teachers in these studies
(Maryland, Nebraska, North Carolina) expressed a strong desire
to acquire the necessary computer knowledge to respond to a
technological society.

It is not immeédiately clear that the Manarino-Lettett
and Cotton (1985) study has any implications for senior high
mathematics in Newfoundland and Labrador. The 1985 study was
conducted with graduate students of education. The fact that
they are pursuing a higher education, may indicate that they
are positively orientcd towards computers anyway. Only 4.34%
(7ill Andrews, personal communication, July 14, 1989) of

teachers in Newfoundland and Labrador possess a Bachelor of
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Science degree with a major in mathematics. Of this group,
only 27% (Jill Andrews, personal communication, July 12, 1989)
have a masters degree in any area. As was reported in The
Task Force on Mathematics and Science Teaching (Croccker, 1989)

only 22% of Y in land and L

have 6 or more courses in mathematics. This was deemed in the
report to be inadequate for competent teaching at the high
school level. Because statistics are no longer available on
the number of teachers who teach senior high mathematics
(versus the number of teachers who have a degree in mathema-

tics), statistics on the per of of ma ics

in Newfoundland and Labrador who have completed a master's
degree in education are not available. These statistics used
to be compiled by Statistics Canada on a form called the
Educational Staff Record. This form was discontinued in 1989.
A new form to replace this has not yet been developed.

Each of these studies (Stevens, Manarino-Lettett and
Cotton) were conducted in an area where a university is
situated, indicating perhaps that many of these teachers had
easy access to some kind of computer education. This is not
the case in Newfoundland and Labrador where most schools are
located in rural areas.

Dickey and Kherlopian (1987), found that in spite of 70%
of mathematics teachers having access to a computer, very few
had any training. A primary concern of the researchers was

the failure of the mathematics teachers to use the computer
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even for demonstraticn. Clegrly, this study (Dickey and
Kherlopian, 1987) indicates that access to a computer will not
necessarily guarantee its use.

Factors affecting computer 1literacy and attitudes toward
computers.

Mathematics teachers are not a homogeneous group, yet
there is a tendency to view teachers as such. Individual
profiles of teachers indicate a range of concerns (Wedman,
1986) . Fresko and Ben-Chaim (1986) found that teachers' needs
vary according to their background characteristics. Their
study, based on the inservice needs of a group of mathematics
teachers of grades 7, 8 and 9 in Israel, suggested that in-
service programmes which do not consider individual differ-
ences may be unsuitable for most teachers. This is an
important consideration in Newfoundland and Labrador where
many of the teachers of mathematics have a limited mathematics
background. Clearly, inservice programmes must respond to the
specific needs of those taught. Acknowledging the hetero-
geneity of teachers as a group suggests that the typical
approach of delivering a single brief inservice programme can
do more harm to the development of computer competency than
no training at all (Kinmel, 1987). As well, teachers differ
in their ability and willingness to adapt to change (Cannings
& McManus, 1987), something often overlooked by many res-

ponsible for teacher inservice.
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A frequently ignored dimension of teacher inservice
design is that the learners are adults, not children (Orlich,
1983; Knowles, cited in Wedman, 1986; Rawitsch, 1987). Adults
draw more heavily on past experiences than do children. If
their past experiences with computers has been negative,
inservice efforts may be impeded (Clement, 1981 cited in
Gressard & Lloyd, 1985; McMeen, 1984, cited in Wadman, 1986).
The Concerns Based Adoption Model (Appendix C) has been used
systematically to research how adult learners respond to
innovations and how responses change as a result of inservice
efforts (Wedman, 1986). The model suggests that if inservice
designers fail to consider at what point the teachers are in
the process of acquiring new attitudes, understandings and
skills, their efforts may be less than optimally successful

(Loucks & Hall, 1977).

Age di int h, toward and knowledge

of computers.

It may be possible that age is a factor in attitudes
toward computers (Gressard & Lloyd, 1985; Jones & Wall, 1985).
Older teachers, more so than younger teachers, may have less
experience with computers and therefore perhaps may be more
anxious about using computers in their mathematics instruc-
tion. Older teachers were probably not exposed to computers
in their own schooling and therefore find it difficult to see

any value that the computer may have in instruction. On the
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other hand, it should not be presumed that the younger
teachers in Newfoundland and Labrador have considerably more
computer experience. The use of computers in education in
Newfoundland and Labrador is possibly too new to have given

the younger teachers that much more computer experience.

Sex differences teacher attitudes toward and knowledge
of computers.

Research suggesting that there are sex differences in
teacher computer literacy levels and computer anxiety is

limited. The literature is abundant with evidence in support

of sex diff in ies achi and anxiety in
students. Computers are often seen as being mathematical and
it is possible that these feelings of anxiety in mathematics
transfer to feelings of anxiety in working with computers.
For some individuals this may be true, but if females are
provided with the necessary experience with comnuters, they
can be just as knowledgeable in the use of computer technology
as their male counterparts (Harper & Kok, 1988). According
to the literature, this increase in knowledge can reduce
anxiety. In line with this, Jones and Wall (1985) found that
after taking a course in computer technology, there were no
significant sex differences in levels of computer anxiety,
In opposition to this, Touchings (1989) found that regardless
of 1level of computer literacy, male teachers have more

positive attitudes toward computers than female teachers.



Urban/rural diff in attitudes toward and
knowledge of computers.

The present study is also concerned with whether or not

the situation of a school (urban or rural) is a significant
factor affecting teachers' knowledge of computers and
attitudes toward computers. Using the Stages of Concern
Questionnaire, a dimension of the Concerns Based Adoption
Model, Cicchelli and Baechu (1987) found that rural schools
are not being left behind by the technological revolution, was
untrue. In terms of access to computers, there seemed to be
no significant difference between urban and rural regions of
South cCarolina. Barker (1986) found that, on average,
students in small schools received more computer time than
students in large schools, indicating perhaps that the
teachers in the small schools used computers more. It could
also be argued that this may indicate a greater computer to
student ratio in smaller schools. Since 54.8% (Jill Andrews,
personal communication, July 14, 1989) of teachers in New-
foundland and Labrador teach in rural areas, urban/rural
differences are an important consideration in the design and
implementation of preservice and inservice programmes in this

province.



10

Conclusion.

The introduction of computer technology into mathematics
instruction requires change on the part of teachers. Inherent
to the process of change is resistance to change. In support
of this Fullan (1982) has stated that "... real change,
whether desired or not, whether imposed or voluntarily
pursued, represents a serious personal and collective ex-
perience characterized by ambivalence and uncertainty" (p.
26) .

Unfortunately, computers have largely been introduced
in grossly inappropriate ways. Computers have sometimes been
purchased without any clear planning as to how they will be
integrated into various programmes or who in fact will be
responsible for the integration. It seems that the integra-
tion of computers in education has been done in the face of
societal and political pressure. Clearly, careful planning
has not gone into the implementation of computer technology
in mathematics education. Computers are not going to be used
well until teachers have time to learn how to use them.
Possible changes in the teaching and learning of mathematics
will not take place simply because computers are available.
Therefore, teacher education is a necessary component of
successful implementation.

As with any teacher education programme, effectiveness
of any computer education program will depend on the extent

that it is seen as a need by teachers. If inservice and
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preservice education are to be appropriate and effective in
the professional development of mathematics teachers, the
needs and concerns of those teachers must be identified
(Kinmel, 1987). Since the classroom teacher is the means
through which success of innovation is ultimately to be
attained, teachers' level of awareness and attitudes towards

computers in mathematics education must be determined.

Definition of Terms

Senior High Mathematics: Senior high mathematics refers
to mathematics in Levels I, II, and III as outlined by the
Newfoundland anrd Labrador Department of Education (Appendix
B).

Computer Literacy: Computer literacy refers to one's
level of knowledge in the daily operation of a computer as
well as one's ability to evaluate and use educational soft-
ware.

Computer Attitudes: Positive and negative attitudes
toward computers will be inferred from responses to items
contained in the questionnaire.

Urban: The definition of urban for this study is of
Statistics Canada which classifies urban as "Any community or
census agglomerate of communities whose population exceeds
5,000 ..." (Appendix A).

Rurxal: The definition of rural for this study is any

community which is not urban.
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Scope and Limitations of the Stud

This study deals with teacher knowledge and attitudes
toward the use of computer technology in the teaching and
learning of mathematics. The research is directed at teachers
of senior high mathematics.

A major limitation of this study is a mailout type of
questionnaire survey which usually has a very low response
rate. Although every effort was made to ensure a good
response rate, the large geographical area in which the
questionnaire was administered made personal followup and
visits impossible.

Although every effort was made to avoid any ambiguity of
statements or phrases in the survey, ambiquity is possible
with any research. No doubt this holds true for the present

study.

gsignificance of the Study

This study is designed to measure teacher knowledge and
attitudes toward computers as it relates to the teaching and
learning of mathematics at the senior high level. The
significance of the study is its function as a needs assess-
ment of teacher education in this area. It is hoped that this
work will prove beneficial to the design and implementation
of preservice and inservice programmes for teachers of senior

high mathematics.
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CHAPTER II

Review of the Literature

The Process of Change

Although many of us strive for stability, change is
essential for the survival of the individual or organization
in a rapidly changing society. Today, technology is changing
the way that we view knowledge, for what we learn today may
be obsolete tomorrow. In terms of education, changes in the
curriculum must be such that education meets the needs of
society (Haynes & Blomstedt, 1986). The onset of computer
technology has created the potential for significant changes
and improvements in the way that mathematics is currently
taught. In most instances this will mean changes in the
curriculum. For example, the introduction of the calculator
into school mathematics requires that decimals be introduced
in the curriculum at a much earlier age. Changes in curriculum
in turn lead to changes in our conceptions of eiffective
teaching strategies and learning.

Fullan's (1982) definition of educational change encom-
passes three components or dimensions:

1. Materials: the possible use of new or

revised materials.
2. Teaching approaches: the possible use of
new teaching approaches, teaching strate-

gies or activities.
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3. Beliefs: the possible alteration of
beliefs (e.g., pedagogical assumptions
and theories underlying particular new
policies or programs). (p. 30)
Fullan contends that all dimensions are important but

that not all t will ily be ul at

implementing all components. In other words, "... it is
possible to change 'on the surface' by endorsing certain
goals, using specific materials, and even imitating the
behavior without specifically understanding the principles
and rationale of the change" (p. 33).

Change is influenced by at least three factors. The
process of change is determined by what the change is, the
number of changes to be made at one time, those individuals
that will be affected and the interactions between these
factors (Steigelbayer et al., 1986). Forces which act upon
the status quo create pressure for the school to change as
well as pressure for the school to remain the same. Tradi-
tion, which is a very powerful force, can sometimes be posi-
tive or negative. It can be positive if it prevents us from
taking hold of the latest fad. It is negative when a new
idea is suggested and it is viewed negatively simply because
it is new. Acting in the opposite direction of tradition are
global forces. These include social forces, changes in

knowledge, growth and development, and learning.
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Strategies for change.

The Concerns Based Adoption Model (Appendix C) describes
the types of interactions that are necessary to facilitate
change from the point of view of the facilitator and those
who will be affected by the change. Also, those responsible
for planning change must differentiate between the change
itself and the process of changing. The nature of change can
be said to evolve for it happens as a result of growth,
maturation and learning. Change can also be viewed as dram-
atic as in the case of acquired new knowledge. For example,
principles of adult learning can change the professional
development of teachers. New knowledge in many different
areas may lead to changes in various aspects of schcol
practice (Miller & Sellar, 1985).

Underlying any strategy for change is the assumption
that teachers must understand the rationale for the change,
what it is for and what it may accomplish. Effective com-
munication is essential. Teachers need support and confi-
dence; without them, resistance to change is almost certain

to occur.

and resistance to change.

LaPorte (1986) argues that the very nature of teacher's
jobs makes teachers natural innovators. But what is also
true is that they can make it appear as if a program is in

place when in reality it is not. Arguing in the same manner,
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Haynes and Blomstedt (1986) contend that change is chiefly
influenced by human forces and that teachers will support
only those changes that they help to create. If teachers are
asked tc comply with predetermined change, they are more
likely to develop resentment because they perceive themselves
as being manipulated. Fine (1986) contends that: "... no
matter how much benefit a proposed change will bring to the
organization, no matter how meticulous the planning strategy,
some individuals will resist the change, either through
active aggression or passive retreat" (p. 83).

To appreciate a teacher's resistance to change, we must
recognize the difficulties of teaching itself. Huberman
(cited in Fullan, 1982) states the following three dimensions
of classroom teaching:

1. Multidimensionality: the classroom as a

crowded place with several activities and
functions to be carried out (discipline,
instruction, relationships).

2. Simultaneity: interacting with one pupil

and monitoring the others, preparing the
next question or exercise, directing
simultaneous groups, etc.

3 Unpredictability: anything can happen;

a well planned lesson may fall flat, what

works for one child is ineffective for



another, classes have different 'person-
alities' from year to year. (p. 27)

In light of this, Fullan (1982) suggests that teachers
really have no reason to believe in change. Fullan further
contends that when those planning the change ignore the
culture of the school and classroom, two types of non-change
occur, 'false clarity' and 'painful unclarity':

False clarity occurs when people think that they

have changed but have only assimilated the super-

ficial trappings of the new practice. Painful
unclarity is experienced when unclear innovations

are attempted under conditions which do not support

the development of the subjective meaning of change.

(p. 28)

It seems probable that if we can understand how teachers
assess change we can better explain the problem that they have
with the meaning of change. According to Fullan (1982), the
research reveals 3 main criteria that teachers use when
assessing change:

g Does the change potentially address a need?

Will students be interested? Will they learn?

2. How clear is the change in terms of what the

teacher will have to do?

8% How will it effect the teacher personally in

terms of time, energy, new skills, sense of
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excitement and competence, and interference
with existing priorities? (p. 113)

An appreciation of teachers' resistance to change is
essential in any change process. According to Fullan, many
teachers feel that the real difficulties inherent to the
teaching process (discipline, large numbers, individual
differences), will never be eliminated by any type of innova-
tion. In light of this, at least as far as teachers can see,
no change, no matter how desirable it may be, will eliminate
the many frustrations that are inherent in the teaching
process.

Fine (1986) views this resistance to change in a some-
what more favorable light. Fine feels that it is just as im-
portant as the acceptance of change for it guards against

change just for the sake of change.

Conclusion.

Change does not necessarily imply progress. It must
always be judged in relationship to the specific values,
goals and outcomes that it serves. The large number of
societal factors that influence education make it crucial
that the system not respond to every new fad as well as not
just support the status quo (Fullan, 1982).

Change is a dynamic process and must be viewed as such.
It is a learning process and it is difficult. It creates

feelings of insecurity. Until educators take the time to
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examine carefully the process, rather than the change itself,
will a proposed change have a chance of becoming a reality.
The advent of computers in our schools represents not only
possible changes in the mathematics curriculum, but also a
challenging opportunity to study efforts at change. Accord-
ing to Glass (1984),

Although the responsibility for computer education
does not, and should not, rest solely with mathe-
matics education, the innate mathematical basis of
the technology - and experience with its use as a
mathematical problem-solving tool - place a heavy
burden on mathematics educators to provide leader-
ship and chart direction for computer education.

(p. 10)

Attitudes Toward C

Teacher acceptance is seen by many as the biggest
challenge facing educational innovation today. Teacher
acceptance of computers will be directly affected by their
attitudes toward computers. This work will focus on teacher
attitudes toward computers in particular, and it must be noted
from the start that much of the available information on the
topic is new and not specific to any particular group of
teachers. It is nonetheless hoped that some insight from the
literature may be relevant to teachers of senior high mathe-

matics in Newfoundland and Labrador. Prior research strongly
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suggests “eacher attitudes are the greatest single influence
on how the computer is used in the classroom. Changing
teacher attitudes will involve educating teachers on the value
of the computer in the teaching/learning process. As with any
new phenomenon, it seems plausible that the more experience
that one has with computers, the less anxious one will feel
towards computers (keeping in mind of course that less anxious
does not necessarily mean more positive). Stevens (1982) and
Manarino-Lettett and Cotton (1985), found that successful
integration of computers by teachers depends on two major
factors: teachers' attitudes towards computers and their
level of expertise with computers. Most of the teachers in
these studies felt that the computer could enhance the
teesbing learning process, but because of their limited
knowledge, many of them preferred the more traditional methods
of teaching. These two studies did not support Steven's
(1980) finding that almost half of the teachers were not
interested in acquiring computer knowledge necessary to
respond to a technological society. This is not surprising
since the 1982 study simply replicated the 1980 study for the
purpose of determining if changes were needed in preservice
and inservice programmes that were designed as a result of the
original study. Perhaps this change in teacher attitude was
a result of positive preservice and inservice programmes.

As well, Jones and Wall (1985) studied the hypothesized

relationship between computer experience and computer anxiety.
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The investigation involved two pilot studies. Results of the
first study indicated that high anxiety scores were related
to low literacy scores. The multi-group pre-posttest design,
involved 43 graduate students of education who were admini-
stered standardized measures of computer anxiety and computer
knowledge. The article did not indicate what type of computer
experience the participants had. Results of the second study
indicated a significant negative relationship between amount
of computer experience and level of anxiety. 1In this study,
126 undergraduate students (47% Male, 53% Female) enrolled in
the same course "Fundamentals of Computing"”, were administered
only the anxiety scale. These studies seem to direct our
attention to the value of providing computer experience to
enhance teacher attitudes towards computers.
overall, educators seem less enthusiastic about the role
of computers in society than the general public (Lichtman,
1979). The researcher found that 55% of the educators as
compared to 37% of the general public felt that computers
dehumanize society and that computers isolate people by
preventing normal social interaction. The study, which
replicated a survey that was conducted on public attitudes
toward computers in society (Ahl, 1976, cited in Lichtman,
1979), involved 189 educators in summer programs at the
university of South Carolina. The study did not specify the
term ‘'general public' and so it is difficult to suggest

reasons for these 1esults. Fifty-eight percent of the
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teachers felt that the computer could teach mathematics but
only 47% felt that computers could teach reading. Lichtman
suggests that this indicates that the computer was regarded
as more of a mathematical tool than as universal general
symbol processing. Taking into consideration the date of the
study, this is not surprising. The educational software base
at that time was very limited. According to Chambers and
Sprecher (1980) of the four thousand computer programmes (CAI)
available for education, 96% were judged unacceptable by
faculty in their areas. This may not be the case today given
the development of and demand for educational software all
across the curriculum. According to the U.S. Government
Publishing Office (1989) there are now ten thousand computer
programmes (CAI) available for education.

In an attempt to study the potential use of micro-
electronic technology in accomplishing the major goals of
schooling (the major goals of schooling were taken verbatim
from Goodlad's (1979) What Schools Are For), two of several

questions addressed by Moersch and Klein (1988) included were:

ds What are the ions of using educa-
tors regarding the capabilities/limitations of microelectronic
technology toward accomplishing the major goals of schooling?
2. To what extent do these computer-using educators
rate the potential utility of computers differently and

consistently based on background variables?
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Of the respondents (51.7%) 70.8% had been teaching for
at least ten years and 66.2% had claimed the ability to
program in one or more languages. Based on these background
characteristics it is not surprising that these computer-using
educators perceived microelectronic technology as being
capable of accomplishing both intellectual and vocational
goals of schooling. They were, however, less optimistic about
the computer accomplishing the social and personal goals of
schooling. Although an important consideration, the study did
not state why the social and personal goals of schooling were
perceived this way. When the percentage of time of computer
use within the classroom, the number of years teaching
experience, and the number of computer related classes/semi-
nars taken were considered as background variables, there was
no significant difference in perception toward the potential
of the computer in accomplishing the major goals of schooling.
Again, based on the background characteristics of the sample
this is not surprising.

The background characteristics of the sample used in
this study (Moersch and Klein 1988), are certainly not repres-
entative of the population of senior high mathematics teachers
in Newfoundland and Labrador. Nonetheless, as a whole the
study revealed that the more training a computer using
educator had, the less likely he/she would be to perceive the

computer as beinc capable of accomplishing the goals of
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education. Perhaps thisz is because they realize the work and

planning required for s 1 impl ion

Computerphobia is a term that has been used to describe
teachers' fear of computers (Blank & White, 1984; Gressard &
Lloyd, 1985; Manarino-Lettett & Cotton, 1985). Many teachers
lack the confidence that comes with an understanding the
technology. For example, some fear that the integration of
computers will eliminate their jobs. According to Jay (1986),
computerphobia appears in the form of negative attitudes
toward technology. Examples of such negative attitudes range
from the fear that one could damage the computer or ruin what
is inside, to feeling threatened by students and others who
do know something about computers. Jay has suggested that
failure on the part of the teacher to keep abreast of tech-
nological advances that affect his or her life is one cause
of computerphobia as well as the failure of the school or
school board to plan for the integration of computers in terms
of assessing teacher attitudes and knowledge. Although
Woodrow (1987) in a more recent study of teacher attitudes
toward computers found that computerphobia is no longer a
major problem among educators and suggested that the increased
presence of computers in the schools makes them less threat-
ening to teachers. This may be true but not being fearful of
computers does not necessarily indicate positive attitudes
towards computers.

Teacher needs directly affect teachers' attitudes.
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According to Wedman and Heller (1984) inservice training
designers often fail to take into account the affective needs
of teachers. Using the Concerns Based Adoption Model
(Appendix C), which hypothesizes that teachers move through
different stages of concern as they gain more experience with
an innovation, Wedman and Heller addressed this problem by
identifying and describing the concerns of teachers as they
begin a computer inservice activity. The study included 87
inservice teachers who voluntarily enrolled in a two-credit-
hour course. The study did not elaborate on what was meant
by a two credit hour course for it seems unreasonable to
receive two credits for that type of course. The course was
offered at 5 different university campus sites across the
state of Iowa. The Stages of Concern Questionnaire (§oCQ) was
used to measure teacher attitudes toward the use of computers

in education. The scoring of the questionnaires provided

graphical repr ions or profiles" for teachers
at each site (Figure 1, Wedman and Heller, 1984, p. 36) as
well as for the total group (Figure 2, Wedman and Heller,
1984, p. 37). The results indicated that the concerns were
particularly intense for teachers at stages 0, 1, and 2. Two
of the sites had high collaboration concerns, but the total
group profile did not reflect this. As with each site
profile, the total group profile showed relatively low level
concern for something better than the innovation. The

researchers contend that teachers new to the area of computers



26

The

r

have concern profiles similar to that of stages 0 and 1.
also that if education

E s

E g g

- =

o

@

<

v o

C

RELATIVE INTENSITY PERCENTILES

20
0 1
STAGES OF CONCERN

R i SileA N=17
8 Sile8 N=1
ce sileC  N=23
D« Site D N=20
Ea tmmmm————— SileE N=1

Figure 1.

Stages of Concern Profile for Each Group



27
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non-utilization of the computer. The model predicts that as
teachers become experienced with computers, their concerns
will shift and that if inservice training is to be effective,
it must change as the concerns of teachers change. The lack
of effective follow-up to teacher inservice is a commonly
perceived problem in Newfoundland and Labrador.

In a study of business teachers' attitudes toward
computers, Harmon (1986) found that role classification
affects attitudes and it helps explain why business teachers'
attitudes are becoming more positive toward computers. The
main focus of their teaching is in business and industry,
where computer use is quite common. Teachers of mathematics
as a group are often seen, at least by other teachers, as

being knowledgeable of and interested in computers simply

they are tics t . Is this true or simply
an uninformed opinion as a result of incorrect role class-
ification? The latter is probably the case. The teachers in

Harmon's study also had both less and more rs

in their classrooms and so this may be a factor contributing
to their positive attitudes. Small numbers of students and
large numbers of computers are not typical of most Newfound-
land and Labrador classrooms.

Harper and Kok (1988) found that mathematical skill was
a significant factor in predicting computer knowledge, but
the effect of mathematical skill was significantly reduced

after the completion of a computer course. This seems to
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imply that, given the opportunity, teachers of other dis-
ciplines are equally capable of acquiring computer knowledge.
This finding is quite relevant to this present study as many
teachers of senior high mathematics in Newfoundland and
Labrador have a limited mathematical background. The sample
was comprised of 376 student teachers at the Institute in
Education in Singapore enrolled in a 30 hour 'Computers in

Education' course that was integrated througout the year.

Fresko and Ben-Chaim (1986) hyp ized that tu 4
needs varied according to their background characteristics.
Taking into account professional and educational background,
the researchers analyzed the perceived needs of a group of
246 mathematics teachers in Israel. Those teachers involved
signed up for one of seven summer workshops each addressing
a different topic in the teaching of school mathematics. The
research instruments used included a needs measure as well as

questions relating to teachers' educational background and

professional ba . The needs was representa-
tive of the following areas: familiarization with curriculum
materials, instructional planning and use of teaching aids,
classroom strategies, information about work in the field and
subject matter. Teacher background data was described by the
following three variables:

1. Type of post-secondary education.

2. specialization-whether teachers majored or minored

in mathematics.



3. Experience teaching mathematics.

Without considering teacher background traits, the
teachers expressed similar interest in all the proposed areas.
They felt a need for help in everything. When background
characteristics were considered, the group was not as homogen-
eous with respect to needs as might be concluded from the data
on the group as a whole. The study clearly indicated that
teachers' perceived needs as well as the priorities they
attribute to different types of inservice activities, accord-
ing to education and experience, are traits that need to be
considered when needs are assessed for the purpose of in-
service. Given the limited mathematical background of

teachers of senior high ies in land and

Labrador, it is hoped that this present study will lead to
recommendations that will meet the needs of these teachers.

Prior research certainly suggests that unless teachers
value the computer as an instructional device, the computer

simply will not be used. In turn, teachers of senior high

ma: ics in land and L need experience with

computer technology before they can see any value in computer
innovation. Apart from experience with computers, the
research indicates background factors that may influence
teacher attitudes toward computers: subject area taught and
amount of teaching experience. The present study will look
at age, sex, and location of school to help explain any

differences in teacher attitudes and knowledge of computers.



31

Definition of Literacy

Most members of first world societies at some point
attend school. A computer literate society will have roots
in the schools. Crocker (1989), in a summary report of The
Task Force on Mathematics and Science Education, states:

While it is possible to find many examples of events

which mark the fundamental ongoing transition in

society, the advent of the microcomputer is clearly

the one which stands out most clearly ... Those

unfamiliar with the principles, operations, uses,

and limitations of microcomputers are already at a

disadvantage in the workplace. This disadvantage

can only increase with time, unless large numbers

of future workers can be educated in such a way that

they can adapt to the ever changing environment

created by these machines. (p. 4)

This implies that schools must have teachers who are
computer literate. It is important to recognize the relation-
ship between computer literacy and instruction. If teachers
or student teachers of senior high mathematics in Newfoundland
and Labrador are to use computer technology effectively in
their instruction, then they must be computer literate.

Computer literacy is difficult to define and there seems
to be no consensus as to how this educational goal should be

achieved (Ford, 1984). Clearly, if we cannot agree on what
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something is, we will certainly not agree on how to achieve
it.

Moursund (1979) contends that an individual should have
a working knowledge dependent upon the discipline involved.
If so it is difficult to define computer Lliteracy in a
universally acceptable manner or in a way that it lends itself
to easy measurement. Even in 1989, this is still the case.

After a review of various definitions in the literature,
Lockheed et al (1983) defined computer literacy as whatever
a person needs to know in order to function competently in a
computer based society. The definition includes the ability
to use computers in learning, problem solving and managing
information. It also includes knowledge of computer capabil-
ities as well as social implications and issues. This
definition seems somewhat general.

According to Stevens (1980) a computer literate teacher
should be able to use appropriate criteria for the selection
and evaluation of commercial software and also play a dominant
role in the development or modification of software to meet
specific classroom needs. With the increasing supply of
educational software, this aspect should not be overlooked.

Barker (1986), in a study of the role of the micro-
computer in rural schools, distinguished between 'computer
literacy' and 'computer awareness'. Computer literacy was
defined as one's familiarity with how the microcomputer

functions as well as the ability to write simple or complex
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progranms. A problem can be found with the aspect of the
definition that deals with the ability to write complex
programs. Knowing what programming is, being able to point
out good and bad features of a particular program and the
ability to write a simple program is sufficient. The majority
of people in our society including teachers of senior high

thematics in Newf land and L will never need to

write complex programs. Computer awareness was defined as
one's familiarity with how the computer can be applied as well
as the ability to access and use software programs. Undoubt-
edly, this is a major component of computer literacy.

The present study refers to computer literacy as one's
level of knowledge in the daily operation of a computer as
well as one's ability to evaluate and use educational soft-
ware. For the purpose of this study a teacher who is computer
literate need not be proficient in any programming languages
or to be able to repair a computer system. A computer
literate teacher need only be aware that different programming
languages are available, and know the basics of how a computer

system works.

Age as a Factor Affecting Computer Attitudes and Knowledge
It is possible that age may be a factor in teachers'
attitudes towards computers as well as teachers' knowledge

about -9 Older may be more anxious about

using computers in their mathematics instruction, but this may
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be because older teachers may have less experience with
computers. Adults draw their knowledge from years of ex-
perience. New learning experiences may be an attack on their
confidence and therefore the suggestion of change is not
always welcomed.

Jones and Wall (1985), found that older students had less
experience with computers and that those with the least
experience were the most anxious toward computers. Standard-
ized tests of computer anxiety and knowledge were administered
to 43 graduate students, 21 of whom were instructional
technology students. The mean age of the respondents was not
stated, making it difficult to interpret this study and the
effect it may have on the situation in Newfoundland and
Labrador. It is interesting to note that the researchers
included 21 instructional technology students for the sample.
It is possible that with or without experience an individual
who is enrolled in this program is probably not that anxious
about computers anyway.

Reaching a similar conclusion, Hattie and Fitzgerald
(1987) found that the reqular users of computers tended to be
new teachers. This is not surprising since the newer teachers
were probably exposed to computers in their own schooling.

However, in a much earlier study of Stevens (1982), it
was found that older teachers may have the least experience
but student teachers were the ones most conservative in their

attitudes toward and knowledge of computers. The researcher
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contends that perhaps this group of student teachers was the
generation gap in the era of technology. This could very well
be the case, but not to the point that they are significantly
more anxious than older teachers.

Gressard and Lloyd (1985) in a study to investigate the
effects of age and experience on attitudes toward computers,
found age not to be a factor in computer attitudes of teach-
ers, Gressard and Lloyd also reported that this situation was
in contrast to that found in the business community. This
study did not. say why this was so. It is conceiveable that
older businesses achieved success without the help of com-
puters and therefore felt that they could continue to do so
without computers.

Morris (1989) found age and education to have a direct
effect on attitudes towards computers. As well, age was found
to be indirectly linked through education. It seems that the
younger someone is, the more formal education they have and
‘the more formal education an individual has, the more positive
they feel towards computers. The sample (n = 380) was
obtained through a computer program which randomly selected
telephone numbers. Each respondent was interviewed over the
phone. The mean age was 44 with 55.5% of the sample female.
The mean age does not seem to be that young, but the sample
included individuals that were less than 20 as well as
individuals that were older than 85. Given this large range

in ages it is not that surprising that the results turned out
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as they did. Whether this is the case with senior high
teachers of mathematics in Newfoundland and Labrador is not
clear. The assumption can be made that range in age is not
that large.

Clearly, the little research that has been completed on
age as being a factor affecting computer attitudes and
knowledge is inconsistent. It is hoped that the present study
as it relates to the senior high teachers of mathematics in
Newfoundland and Labrador, will make some contribution to the

resolution of these inconsistencies.

Sex Differences as a Factor Affecting Computer Attitudes and
Knovledge

Research on sex differences in teacher computer literacy
levels and computer anxiety is limited and inconsistent. The

literature is abundant with evidence in support of sex

differences in mathematics achievement and anxiety. As
computers are often seen as being mathematical, it is possible
that these feelings of anxiety transfer to computers. Begle
(1979, cited in Blank & White) and Munbey (1980, cited in
Blank & White) contend that there is a strong association
between female attitudes towards mathematics and their
attitudes and achievement with computers. Now, ten years
later, it is possible that this is changing for the computer

is so prevalent throughout society. We now have areas in the

work force that rely on computer technology but are female
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dominated. Computer technology is no longer considered only
as part of mathematical domains and concomitant traditional
dominance by males.

In 1line with the above and addressing the problem of
women's attitudes toward computers, Winkle and Mathews (1982)
suggest that females require special consideration, because
society may create anxiety in females toward computers and
their use, in the same way anxiety is felt by females toward
mathematics. There is a concern that computers may be
discriminating against females, such that in a few years time,
females are going to be even more disadvantaged in jobs and
society because of lack of familiarity with computers.

Collis (1987) suggested that students attitudes toward
mathematics were correlated in their attitudes toward com-
puters; knowing a student's attitude toward mathematics would
have given a reasonable prediction of his or her attitude
toward computers. For the males, those who expressed feelings
of frustration toward mathematics were also likely to express
a disinterest in computers. For the males, feelings of self
confidence in mathematics were related to feelings of pleasure
in computer use. The patterns are different for the female
students. For the grade 8's in this study, feelings of
frustration toward mathematics tended to be associated with
"you have to be smart to use computers'. For the grade 12's,
"I would be embarrassed to tell my friends that I would like

to Jjoin a computer club". These differences in female
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responses between the grade 8's and the grade 12's seems to
support Hattie and Fitzgerald's (1987) finding of sex dif-
ferences increasing with age. Female grade 8 students did not
associate positive feelings toward mathematics with any
computer-related feelings. Also, the relationship between
the use of computers in mathematics and attitudes toward
computers was significant for the males but not significant
for the females. In spite of this study being directed at
students it has strong implications for this present study,
for obviously some female students will become teachers of
senior high mathematics.

Not relating mathematics, but in contrast to Collis
(1987), Jones and Wall (1985) found no significant sex
differences in levels of computer anxiety. The sample for
this study consisted of 47% male and 53% female. The mean age
of the respondents was 24.7. This mean age is relatively
young. The mean age of teachers of senior high mathematics
in Newfoundland and Labrador is not available, but is probably
not quite this young, it is difficult to compare this 1985
study to the present study. With respect to computer know-
ledge, Harper and Kok (1988) investigated sex as a background
factor that could determine such. Pretest results indicated
that sex was a predictive factor for computer knowledge, but
the same was not found in the posttest. This seems to imply

that females can be just as knowledgeable about computers
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given the same opportunity. As well, Morris (1989) found sex
to have no effect on attitudes toward computers.

In contrast to the above studies (Jones & Wall; Harper
& Kok; Morris) but with more relevance to the present study,
Touchings (1989) found that regardless of level of computer
literacy, teaching area, or grade level taught, male teachers
had more positive attitudes toward computers than female
teachers. The sample for this study consisted of 487 teachers
from grade kindergarten to grade 12, selected from seven
school boards located on the Avalon Peninsula of Newfoundland.

It is very difficulty to find many articles that go
beyond opinion and conjecture concerning sex differences and
computers is very difficult (finding research in this area
specific to teachers of mathematics is even more difficult).
It has not been an area that has been systematically research-
ed in the literature (Hattie & Fitzgerald, 1987). In light
of this, Hattie & Fitzgerald (1987) conducted a meta-analysis
of sex differences in computer attitudes and achievement, but
only 19 articles had an adequate level of data to permit them
to be even used in the analysis. Results indicated that there
was at best a small difference between males and females, but
the differences did become noticeably stronger with age.
There were no differences relating to achievement outcomes.
The effect size for attitude outcomes was not indicative of
substantial differences between males and females, but it was

suggested that if differences between males and females did
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become stronger with age, the discrimination against females
could develop into a substantial effect. This is an important
consideration when we consider differences between male and
female teachers of senior high mathematics.

In two Australian studies Hattie and Fitzgerald (1987)
studied differences between boys and girls, male and female
teachers, and male and female parents, in computer attitudes
and usage. Results from the first study indicated no sex
differences in the perceptions as to the problems of intro-
ducing computers into the classroom and only small differences
between male and female attitudes towards computers. Based
on a sample of 385 teachers from 32 schools where 50% of the
teachers were regular users, this result is not surprising.
The schools involved had been using computers for a number of
years and were in the capital city. It is interesting to
note that users were mostly secondary teachers and teachers
of mathematics or science.

Independent of the first study, the second study used a
detailed questionnaire that was sent to 1000 schools through-
out Australia (82% response). As in the first study, there
were small differences between male and female attitudes
towards computers.

With respect to these two studies and as in the meta-
analysis, the little research that was located was supportive
of small differences in attitude, with males more positive

toward computers. On the other hand, after some exposure to
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computers females achieve equally well as their male counter-
parts.

Sanders (1984) speculates that one explanation for
observed differences in male and female students' voluntary
computer use is that male teachers and counsellors tend to be
more enthusiastic and knowledgeable about computers than
female teachers and counsellors, creating a negative role
model effect for females. This theory has not been studied
in the literature and is therefore simply conjecture. Of the
many reasons that Sanders (1984) has cited as reasons for sex
differences in computer usage, Hattie and Fitzgerald contend
that those that can be accepted include:

1. The association between machines and masculinity.

2. Males appear to be more competitive.

3. Females prefer alternative forms of reinforcement,
and different social organizations dealing with computers.

4. Software, advertising and books appear to be sexist.

5. Female students (male teachers and male parents) do
not perceive computers as important in female students' future
lives.

According to Hattie and Fitzgerald, there are a number
of reasons that can also be rejected:;

L Differences between boys and girls on spatial skills
and self-concept.

2. Female teachers not very enthusiastic.

3. Lack of role models.
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4. An association ics and .

53 A difference in a desire to use computers.

Urban/Rural Di as a Factor Affecting
Attitudes and Knowledge

Many of Newfoundland's schools are situated in rural
areas of the province. But whether or not a school situated
in an urban or rural community has any significant affect on
teachers attitudes toward and knowledge of computers has not
been reported a great deal in the literature.

Dickerson and Pritchard (1981) found a relationship
between size of a school district and computer usage. The
larger the school district, the more likely computers were
used in instruction. None of the small districts (0-2000)
used computers in their instruction whereas all of the larger
districts (over 25000) did. Given the present year 1989, this
is probably no longer the case. Given society's concern today
for equal educational opportunity, this extreme of none or all
is possibly no longer true.

on the other hand, Barker (1986) found that 20.1% of
teachers in small high schools were 'computer literate' as
compared to only 14.5% of the teachers in the large high
schools. Also, the student/computer ratio was lower in small
high schools. 1In this study, a small school was one with
enrolments of less than 500 students, whereas a large school

was one with an enrolment in excess of 1000 students. This
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study is not comparable with the present study for two
reasons. First, the study did not specify whether or not the
small schools were actually located in rural areas. Second,
the study was based on a self-administered questionnaire sent
to school principals. This seems to be a very subjective
measure of teacher computer literacy. It was interesting to
note in the results that the response rate was 67.2% for the
small schools but only 38.9% for the large schools. Could
this possibly suggest a more positive attitude on the part of
administrators in smaller schools?

Marshall and Bannon (1985) found that students and
educators in rural settings have 'positive attitudes' towards
computers. With respect to computer knowledge over half of
the educators scored at the 'advanced awareness level'. The
instrument was developed by the authors with the highest level
of computer literacy being reflected in programming capabi-
lity. This is in contrast to the definition of computer
literacy used in this present study, which does not place high
importance on the ability to program. In this present study,
importance is placed on the ability to use and evaluate
educational software. It was also found that male students
were more computer literate than the female educators. It was
suggested in the study that this difference between male
students and female educators indicates a possible sex equity

problem concerning computers in rural schools.



44

Dickey and Kherlopian (1987) found that the idea that
rural schools are being left behind by the technological
revolution is untrue. In terms of access to computers there
seemed to be no major difference between urban and rural
regions of South Carolina. If urban and rural regions of
South Carolina are comparable to urban and rural regions in
Newfoundland, these results are encouraging, but just because
teachers have access to computers does not mean that they are

going to be used.

The Need for Teacher Training

Teachers' knowledge of instructional computing is
essential for positive attitudes among teachers, which is in
turn imperative for successful integration of computers into
the curriculum. This has been well documented in the litera-
ture (Moursund, 1979; Gressard & Lloyd, 1985; Wedman, Heller
& Strathe, 1986; Madsen & Sebastiani, 1987: Dickey &
Kherlopian, 1987).

The Association for Computing Machinery (ACM) Elementary

and ry Schools ttee (Moursund, 1979) has

identified teacher education as one of the major obstacles to
introducing computers in education. The subcommittee indi-
cated that progress in solving the problem has been slow and
will continue to be slow. The situation today has not changed
from ten years ago. It is interesting to note that this

subcommittee ten years ago stated that short workshops and one
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term evening courses are inadequate for most teachers.
Teachers need continuing assistance, assistance that must
change as the needs of teachers change. Today, what little
computer education is provided to teachers of senior high
mathematics in Newfoundland and Labrador, it is usually a one
day inservice with very little, if any follow-up.

Teachers' attitudes toward and knowledge of computers
must be determined before designing preservice and inservice
training programmes. This was the rationale behind a survey
conducted by Stevens (1980). Information from the survey was
used to design teacher inservice and preservice training
dealing with computers. Participants in the study included
teachers, teacher educators and student teachers for a total
sample of 963. The study clearly indicated that the groups
favoured teaching about computers but that 90% did not feel
qualified to teach computer literacy. Eighty-four percent of
the teacher educators felt that mathematics teachers should
have the responsibility of teaching about computers. This
attitude reflects a lack of knowledge of the computer and its
capabilities on the part of these individuals. With respect

to instructional uses of computers, 48% of the teachers felt

that the p could be ad: to instruction but 43%
were undecided. The anxiety level of the teachers regarding
the use of computers in the classroom was higher than that of
the student teachers or the teacher educators. Teachers'

anxiety was especially prevalent when asked to indicate their
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perceived levels of expertise or to suggest how the computer
could be used in instruction. In retrospect, this type of
question may put even the most knowledgeable on the spot.
About half of the teachers and about one quarter of the
student teachers indicated that they were not interested in
training pertaining to computers. Over half of the student
teachers indicated that they knew how to operate computers,
but only about 7% felt their training to be adequate for
classroom use.

Several implications were drawn from the above study.
If the integration of computers in education is to be a
success, teachers need to understand that computers have the
potential to assist in the teaching/learning process, and that
they are neither replacements for teachers nor the solution
to all educational problems. Teachers need the opportunity
to acquire the appropriate computer skills, and thus require
reasonable access to computer facilities. As well, they need
to be encouraged by support staff who are aware of the
problems as well as the potential of computer related
activities.

Stevens (1982), replicated the 1980 study with a similar
subgroup of Nebraska teachers, teacher educators and student
teachers to determine present attitudes and the effects of
previously designed staff development programmes that came
into effect after the initial study. All subgroups in this

study were considerably more knowledgeable about computer
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usage and their advantages in education (42% in 1980 as
compared to 82% in 1982). Overall, the workshops, conferences
and so forth appear to have provided some measure of confi-
dence to teachers. In terms of teacher training, teachers
and teacher educators in 1982 were much more interested in
receiving training than those interested in 1980. They
strongly agreed that the programme should include instruc-
tional applications of computers but were strongly against
taking actual courses. Perhaps the word 'courses' had a
negative connotation in terms of teacher workload.

Anxiety scores for the 1982 teachers were significantly

lower than the scores for the 1980 teachers, and also, but not

to the same extent, with the h and

t . The h 'S were more at ease when

talking about computers, but had strong apprehensions toward
modelling instructional techniques and teaching computer

technology to These , o

sions are alarming and trigger an interesting study that could
be done with teacher educators in Newfoundland and Labrador.
Indeed two years, as was the case with Stevens, is at least
what it will take to even see minimal changes in teacher
attitude and knowledge. The mere notion of a one day inser-
vice meeting the needs of teachers is absurd.

The student teachers were still the most conservative.
Student teachers in 1982 were more anxious than those in 1980

and significantly fewer student teachers in 1982 than in 1980



48

believed that s 1 ing about was

important. Stevens finds this troublesome, bearing in mind
that these are the teachers entering classrooms during the so
called computer revolution of society. This is an important
consideration in teacher education programmes. This study was
conducted almost 10 years ago and so perhaps this is no longer
the situation. Nonetheless, it is an interesting study.

Gressard and Lloyd (1985) found that one of the most
effective ways of improving teacher attitudes toward computers
is the implementation of programmes which provide oppor-
tunities for the teachers to learn about and work with
computers. All subjects in this study were female teachers
from elementary to high school and prior to the programme none
of the teachers had received more than a week of previous
experience. The programme provided instruction and experience
in the areas of history, computer terminology, the use of
computers and programming in BASIC. The instrument provided
scores on computer anxiety, computer confidence, and computer
liking. Anxiety was significantly decreased, while computer
confidence and liking were increased. Results of this study
strongly indicate the value of providing computer instruction
and experience to all teachers of all ages where computers are
being introduced into the classroom.

Wedman, Heller and Strathe (1986) assessed teachers'
concerns and described the effect of an inservice effort on

their concerns about educational computing. Participants in
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the study were all classroom teachers who voluntarily enrolled
in a 'Microcomputers in Education' university course. The
Stages of Concern Questionnaire was used to measure teacher
attitudes toward educational computing before and after the

course. The concerns profile for after the course revealed

inconsistencies from the devel 1 in

concern as hypothesized by the Concerns Based Adoption Model.
Management concerns were typically lower in intensity, the
higher level concerns did increase, but the lower level
concerns did not change markedly. This is inconsistent with
what is suggested by the Concerns Based Adoption Model. One
important implication from this study concerns those
responsible for computer inservice training. Any inservice
training must be preceded by a needs assessment of those
individuals to whom the inservice training is to be designed.
This is certainly no different for the teachers of senior high
mathematics in Newfoundland and Labrador than it is for any
other group of teachers.

Madsen and Sebastiani (1987) studied the effect of

computer literacy instruction on teachers' knowledge of and

attitudes toward mi . They hyp ized that lack
of familiarity with computers may be a contributing factor to
teacher resistance toward computer technology. In an ex-
perimental pretest-posttest design involving 60 secondary
school teachers, the control group received a 15 hour computer

literacy course. The definition of computer literacy for this
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study demanded a fairly high degree of familiarity with the
technical aspects of computer use including programming. The
attitude of teachers toward computers in this study as well
as their knowledge of computers was significantly improved by
their participation in the inservice computer literacy course.
The greatest improvement was on the anxiety items. This may
be because of the attitude improvement. These results should
encourage a widespread implementation of inservice computer
literacy courses. One criticism with this study is the length
of the computer literacy course, only fifteen hours.

In a survey of 400 teachers of mathematics and science
from South Carolina, Dickey and Kherlopian (1987), found that
in spite of 70% of the teachers having access to a computer,
only 4% had any training in the area of computers. A primary
concern was the failure of the teachers of mathematics to use

the p s for ation. The researchers suggest that

this implies that the were not ating the
BASIC programs supplied with many mathematics textbooks and
were not even using the provided spreadsheet and Logo
programs. This study again indicates the necessity of teacher
training. The mere presence of computers in schools will not
guarantee their use.

In a survey of Florida's public school administration,
Dickerson and Pritchard (1981) found that in spite of 60% of
the reporting districts using computers in some way for

instructional purposes barely 40% provided support or training
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for The r¢ that literacy

will be developed most effectively by using computers in
conjunction with instruction but this study clearly indicates
that unless the situation changes, computer literacy will not
be developed at least at a fast enough rate to keep up with
the technology.

Clearly, if inservice and preservice training is to be
effective, it must be responsive to the developmental concerns

of teachers. Only then will it be possible for us to expect

teachers of senior high h ics in land and
¢ to use in the teaching and learning of
mathematics.
Conclusion

The use of computers in mathematics education is perhaps
no longer an issue. As Hatfield (1984) has stated:
Throughout the world educators are exploring the
potential of the computer in instruction. Indeed,
during more than twenty years of innovative efforts,
we have seen considerably varied computer applica-
tions in instruction. Mathematics education has
been among the most extensively explored areas of
instruction, and their exists a broad base of
experience and materials for mathematics instruc-

tional computing. (p. 1)
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Rather, the concern is how to best get teachers of mathe-
matics to use the power of the computer in their instruction.
The research done to date indicates that teacher's knowledge
of computers and their applications is basic to any use of
computers in education. Related to this and just as im-
portant, are the attitudes of teachers towards educational
computing.

There is a strong literature base linking computer
literacy with positive attitudes toward computers. Studies
clearly indicate that the more experience and knowledge that
a person has with computer technology, the more positive their
attitudes will be toward computer technology.

The research points to various factors that may account
for differences in teachers' knowledge of and attitudes toward
computers. Included in these factors are: age of the teacher;
sex of the teacher; and whether or not the teacher is teaching
in an urban or rural community. Although the research is
conflicting, it does suggest that older teachers have less
knowledge of computers and as a result have more negative
attitudes towards computers. With respect to sex differences
in the knowledge of and attitudes toward computers, the
literature base is limited. What is available is conflicting.
As well, the literature suygests a connection between math
anxiety and computer anxiety among females. Although urban/

rural differences in knowledge of and attitudes toward
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computers have not been studied a great deal in the litera-

ture, what is available does not suggest any differences.
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CHAPTER III

Methodology

This study deals with assessing the knowledge and
attitudes of teachers of senior high mathematics toward the
use of computers in the teaching and learning of mathematics.
Included in this chapter is a description of the question-
naire, the data collection process, the variables used in the

study and the statistical analysis.

Questionnaire Design

The survey questionnaire instrument (Appendix G) for this
study was designed and validated by Touchings (1989). The
instrument used was validated over all teachers, and so the
fact that the sample consisted of only teachers of mathematics
is not of major importance. The reliability of the instrument
(see page 56) was sufficiently high that a revalidation over
a pilot sample of mathematics teachers was not thought
necessary. It is important to use an impartial instrument for
measuring attitudes toward computers and level of computer
literacy. The fact that the instrument is not specific to
mathematics instruction is not of great importance. An item
analysis completed on the attitude items indicated 28 items
that did not positively correlate with the rest. These items
were disregarded for this present study. Part B of the

questionnaire was of the same format as Touchings but was
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changed somewhat to reflect the definition of computer
literacy for this present study. The survey included three
components: (a) attitudes; (b) knowledge; and (c) personal
information.

Part A of the survey instrument was used to solicit
teacher attitudes toward computers. A five point Likert scale
was provided. It consisted of the following responses: (1)
strongly agree; (2) agree; (3) no opinion; (4) disagree; and
(5) strongly disagree.

Part B of the survey instrument consisted of 7 statements
concerning computer use. Respondents were asked to check all
statements that accurately described their computer use.

Part C of the survey instrument was used to solicit
personal information that would serve as background variables.
Teachers were not asked school location or size of community.
This information was obtained by looking at the postmark on
the outside of the returned envelope. To classify the
community as being urban or rural, the definition used was
that of Statistics Canada which classifies urban: "Any
community, or ‘'Census Agglomerate' of communities whose
population exceeds 5000..." (Appendix A). All other com-

munities would be considered rural.

Data cCollection/The Sample
The sample for this study consisted of, as much as was

possible, the population of all teachers of senior high
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mathematics in Newfoundland and Labrador. The sample was
obtained v first writing a letter to each superintendent
(Appendix D) in the province seeking their support, coopera-
tion and permission to administer the questionnaire to all
teachers of senior high mathematics within their school board.
As well, the superintendents were asked to return an attached
sheet containing a list of the number of schools and the
number of teachers in each school that were teaching senior
high mathematics. A questionnaire was sent to each of these
teachers. When this information was obtained, a letter and
large envelope containing the appropriate number of question-
naires was sent to each principal (Appendix D) seeking their
support for the project. The principals disseminated the
surveys to each teacher in the school. Each teacher was
responsible for returning the questionnaire by mail. Self

addressed stamped envelopes were provided.

Reliability

Prior to the dissemination of questionnaires to the
target population, the instrument was first pilot tested and
then used by Touchings (1989). Reliability analysis using the
Cronbach alpha revealed that the internal consistency of the
26 item Likert type scale to be .89, indicating a high degree

of reliability.



Statistical Analysis

All items worded negatively will be recoded. This will
be done to avoid any response set.

To determine an accurate measure of teachers' computer
literacy level (research question #1), a computer literacy
score, CLS, will be recorded. Respondents will be asked to
check all statements that accurately describe their computer
use. A summation of the items in this section will yield each
respondent's computer literacy score on an interval scale. The
scores on the CLS test are on an ordinal scale, and it is
possible for a respondent to check more than one item. The
items are not measuring the same traits, so if a respondent
does check more than one item the scores of the checked items
must be combined to yield a single CLS score consistent with
the working definition on page 11. There are many operations
which could be used to combine the scores, but since there is
no a priori reason to suppose that a check of item 4 is worth
twice as much as a check on item 2, or four times a check on
item 1, the simpliest appropriate operation, addition, is
chosen. The values are added to give a quasi-interval scale
which may be treated as an interval scale for analysis
purposes (Kruskal and Tanur, 1978), although it is not true
that a score of, say, 8 reflects "twice as much computer
literacy" as a score of 4. (During the analysis two inconsis-
tencies necessitated modifications to this scheme. Firstly,

if a respondent checked items 1, 3, and 4 but not item 2, a
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score of 10 was assigned since item 2 is implied by a check
to items 1, 3, and 4. Secondly, items 4 and 5 were collapsed
to a single item scored at 4 (see page 62).] The following

will be the scores assigned to each level of computer liter-

acy:

o I can recognize a computer but I would not be able to
turn one on.

o I can turn a computer on but I would not know how to
operate it.

1 I am familiar with computer equipment (for example,
everyday operation of computer, disk drive and printer).

2 I use a computer for personal use (for example, word
processing, but I am unsure as to how to integrate the
computer into mathematics instruction).

3 I can write simple computer programs.

4 I am able to integrate computerized materials into my
mathematics instruction.

5 I am able to effectively evaluate educational software.

In terms of the attitudinal component of the study, the
items in this part will be subjected to factor analysis using
principal component analysis. The analysis will determine how
many factors the scale is measuring. Computer attitudes will
then be analyzed in terms of these factors. The factor scores

of these factors will serve as dependent variables.
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Research question number 3 will be analyzed by means of
correlational analysis. Research questions 4, 6 and § will
be analyzed by means of multivariate analysis of variance.
Research questions 5, 7 and 9 will be analyzed by means of
multivariate analysis of variance. Univariate analysis of
variance will be performed only if the multivariate analysis
is significant.

As well, descriptive statistics such as means, standard
deviations and correlations will be presented. A correla-

tional analysis between all variables will also be provided.
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CHAPTER IV

Analysis

This chapter is a report of the data analysis of the
study. Following a general description of the sample, the
results from reliability analysis and factor analysis will be
reported. Each research question will then be addressed

separately, as well as other findings that were significant.

Description of the Sample

Of the 502 questionnaires that were disseminated, 342
were returned, 13 of which were spoiled, leaving a total of
329 respondents (65.5%). The sample consisted of 86.9% male
and 13.1% female. With respect to age, 37.9% were less than
36 years, 43.7% were between 36 and 45 inclusive, and 18.3%
were greater than 45. Sixty-seven percent of the sample were
teaching in rural areas of the province, 33% were teaching in
urban areas of the province. Fifty-eight and a half percent
had completed twelve or less university mathematics credits
with 62% of all respondents finishing their last university
mathematics course on or before 1979. Fifty and three tenths
percent of the sample had completed no computer science
university credits. Thirty-two and four tenths percent had
completed at least 2 computer science university credits. It
was discouraging to find only 57.5% of the sample having

received any inservice education in the area of computer
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technology. It was not surprising that 89.6% of the sample
were teaching mathematics because they wanted to and not
solely due to an administrative decision. Unfortunately the
teaching of mathematics is looked upon as being an easy
subject to teach, ie. the text provides lots of practise
(although not necessarily suited to a student's needs) and
tests are viewed as easy to mark because the answers are
sometimes considered only right or wrong, with no thought

given to the student's true understanding of the problem.

Reliability Analysis

A reliability analysis to determine the Cronbach alpha
was completed on all items in section A of the questionnaire.
It revealed that the internal consistency of the original 26-
item Likert-type scale was .85. As item number 8 did not
correlate positively with the rest, it was deleted from the
study, increasing the overall reliability to .86. This

indicates a high degree of reliability.

Factor Analysis

Using principal component analysis, five factors that
accounted for 48.8 percent of the variance (Table 1) were
revealed. The items representing each factor were then
examined for the purpose of determining what attitude each
factor represented (Appendix E). The Factors were named as

follows:
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Factor 1 - Teachers feel that computer technology has and will
continue to have a major influence in the workforce.
Factor 2 - Teachers feel threatened by computers.
Factor 3 - Teachers do not feel that the school should be
responsive to a technological society.
Factor 4 - Teachers believe that computer technology can
contribute positively to the teaching/learning process.
Factor 5 - Teachers do not feel that they are able to use a

computer effectively for instruction.

Table 1

Final Statistics on Factor Analysis

Cumulative
Factor Eigenvalue Percent Variance Percent
1 5.92738 23.7 23.7
2 2.41431 9.7 33.4
3 1.34972 5.4 38.8
4 1.28937 5.2 43.9
5 1.20691 4.8 48.8

For each respondent, a factor score was obtained for each
factor. This was done by calculating the composite score of

the product of the standardized value of each variable by its
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factor score coefficient. Since the five factors were
correlated (Table 2), each univariate analysis of variance,
using factor score as the dependent variable, was preceded by
a multivariate analysis of wvariance to determine if the
overall multivariate F was significant. If the overall
multivariate F was not significant at the .05 level, no
further univariate analysis of variance was performed. Since
the purpose of this study was not to test any proposed model
nor to make any predictions with respect to any relationships

betveen the variables, regression analysis was not used.

Table 2

Factor Correlation Matrix

Factor 1 Factor 2 Factor 3 Factor 4 Factor 5

Factor 1 1.00000

Factor 2 -17937 1.000G0

Factor 3 . 18242 .19255  1.00000
Factor 4 .30017 .06621 . 17335 1.00000
Factor 5 -.23524 =-.34126 ~.17347 -.15966 1.00000

Research Questions
1. How computer literate are the teachers of senior high

mathematics in land and L
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Forty-five and six tenths percent of the respondents
received a score of 10, indicating a high level of computer
literacy based on the definition of computer literacy for this
study (Table 3). The nmean computer literacy score (CLS) was
5.82 with a standard deviation of 4.25. (Upon a re-examina-
tion of cCLS, it was viewed that the ability to evaluate
educational software was closely related to the ability to
integrate computer teaching materials in mathematics instruc-
tion. As a result these were recoded as one with a score of

4.)

Table 3

Frequency Distribution of Computer Literacy Scores

Value Frequency Percent
0 62 19.0

1 45 13.8

3 19 5.8

6 52 15.9
10 149 5.6

Total 327 100.0
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2. What are the attitudes of teachers of senior high

mathematics in Newfoundland and L ?

As previously stated, the factor analysis revealed 5
factors, each representing a different attitude toward
computers. The factor scores for each of these factors will
be used as a dependent variable and analyzed separately with

respect to age, sex, size of community and background factors.

3. Is there any relationship between level of computer
literacy and attitudes toward computers of teachers of senior
high mathematics?

This question, analyzed by means of correlational
analysis (Table 4), was posed with respect to each attitude
as determined by the factor analysis. A statistically
significant relationship was found to exist between computer
literzcy score (CLS) and Factor 5 (r = .5059, p<.00l). A
statistically significant relationship found to exist between
CLS and Factor 3 (r = .1633, p<.002), No significant
relationship was found to exist between CLS and Factor 1,
between CLS and Factor 2 or between CLS and Factor 4.

4. Are there any differences between teacher sex and
level of computer literacy?

The study revealed no statistically significant dif-
ference between teacher sex and level of computer literacy

(cLs).
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Pearson Correlation Coeffecient
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TEXP

WORKSHOP

oLs

FS1

Fs2 Fs3 Fs4 FSS  MATH
TEXP 1.0000  -.1567  ~.1317  -.0026  -.0582 -.0735  .0623 -.1355 -.0828
(327) (%) (327) ( 324)  ( 324) ( 324) ( 324) ( 324) ( 3§)
[ Pa 002 Pe.009 Pe 481 Pe.148 Pe .09 Pe .224 Pa 007 Pe 07
WORKSHOP  =.1567  1.0000  -.3514  .0223  -,0083  -.0309  .0S52  -.2880  -.1851
327) (%) (7)) (4) ( 324) ( 324) ( 324) ( 326) ( 36)
P 002 Pa . Pe 000 Pe .44 Pe 441 Ps 290 Pm .161 Pe .000 Pe .000
os -.1317  -.3514 10000 -.079  -.0805  .1633  .0160  .5059  .3365
(327) (30 (327) ( 24)  (34) ( 324) ( 324) ( 324) ( 36)
Pe 009 Pa .000 Pa. Pe 077 Pe.074 Pe .002 Pe .387 Pa .000 Pe .000
fs1 -.0026 .23 -.0794 1,000  -0030  .0021  -.0001 -.0085  .0618
(324) (34 326)  ( 324)  ( 324) ( 328) ( 324) ( 320) ( 314)
Pe .48l P= .34 Ps 077 P, Pa 478 P .4B5 Pe .499 Pa 440 Pe 138
Fs2 -.0582  -.0003  -.0805 -.0030  1.0000  .0065  .0051 -,0049  -.0801
(320)  ( 324) ( 38) ( 30) (324) ( 324) ( 328) ( 32) ( M)
Pe .48 Pe 441 P 074 Pe 478 Pe. Pe .454 Pe .464 P .465 Pe 078
FS3 -.0735  -.0309  .1633  .0021 0065 1.0000 -.0042  .0052  .0907
(324)  ( 34) ( 326) ( 34) ( 324) ( 324) ( 324) ( 324) ( N
P .093  Pe 200 Px.002 Pu.485 Ps.454 Pe. Pe 470 Pe 463 Pe 054
Fs4 .0423 (0852 0160 -.0001  .0051 -.0042 1.0000 .07  .1130
(324)  ( 30) (324)  (324)  (324) ( 324) ( 324) ( 324) ( M)
Pe .224  Pe 161 Pe .37 Pe 499 Pe 464 Pe 470 Pe Pe 424 Pe 023
£S5 -.1355  -.2880 5059  -.0085  -.0049  .0052  .0107 1.0000  .1584
(324)  ( 324) ( 324) ( 34)  ( 324) ( 324) ( 32¢0) ( 328 ( 3N
Pe .007 Pe .000 Pa.000 P .40 Pe 465 Pe .463 Pe 424 Pe . Pa 002
MATH -.0828  -.1851  .3365  .U618  -.0801  .0907  .1130  .1584  1.0000
(316)  ( 36) (M) ( 34) ( N4) ( 314) ( 31) ( 34) ( 36)
Pe .071  P= 000 Pe 000 P= .38 Pe.078 Pe .054 Pe 023 Pm 002 Pm.

(Coeffictent/(Cases)/1-Tallod S1g)

TEXP - Teaching Experfence
HKORKSHOP - Attendence at Computer Korkshop
os

Fs1
Fs2
Fs3
Fs4
S5
MATH

Computer Literacy Score
Factor Score |
Factor Score 2
Factor Score 3
Factor Score ¢
Factor Score 5
Numbr of Univarsity Mathematics Courses

1s printed if a coefficlent cannot be computed
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5. Are there any di sex and

attitudes toward computers?

The study revealed no statistically significant differ-
ences between teacher sex and attitudes toward computers.

6. Are there any differences between teacher age and
level of computer literacy?

The study did a reveal statistically significant differ-
ence between teacher age and computer literacy score (multi-
variate F test; F(2, 315) = 9.63, P<.001) The mean CLS for
teachers older than 45 (x = 3.70) was found to be signifi-
cantly less than that for teachers between 36 and 45 (x =
6.23) and teachers less than 36 (x = 6.38). Due to insuffi-
cient numbers in each cell with the original 5 groups on the

questionnaire, age was recoded into 3 groups for the analysis.

7. Are there any di age and
attitudes toward computers?

Since the overall MANOVA was significant, univariate
analysis was performed. The analysis revealed a statistically
significant difference between teacher age ai.! factor 5 (F
(92,312) = 13.74, P<.001). There were no significant differ-
ences with respect to teacher age and the other four factors.

8. Are there any differences between urban/rural
teachers and level of computer literacy?

With respect to level of computer literacy, teachers in
urban areas of the province were found to have a statistically

significantly higher level of computer literacy (x = 6.82)
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than teachers in rural areas of the province (x = 5.33). The
multivariate F test revealed: F(1, 315) = 9.95, P<.002.
9. Are there any differences between urban/rural

teachers and attitudes toward computers?
The study revealed no statistically significant differ-
ences between urban/rural teachers and attitudes toward

computers.

Interaction Effects

Using computer literacy score (CLS) and the factor scores
for factor 1 through factor 5 (FS1 thru FS5) as dependent
variables, there were no statistically significant interaction
effects with respect to the independent variables sex, age and

urban/rural (ur).

other Findings

statistically significant relationships were found to
exist between teaching experience (TEXP) and attendance at
computer workshops (WORKSHOP), between TEXP and Factor 5, and
between TEXP and computer literacy score (CLS). In spite of
these findings being statistically significant, each accounted
for very little of the explained variance (Table 4).

Several statistically significant relationships were
found to exist with respect to attendance at computer work-
shops (WORKSHOP). WORKSHOP was statistically significantly

related to CLS, Factor 5 and the number of university mathe-
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matics courses completed (MATH). As with teaching experience,
in spite of these relationships being significant, they
account for very little of the explained variance (Table 4).

A statistically significant relationship was found to
exist between MATH and CLS, between MATH and Factor 5 and
between MATH and Factor 4. Again, these relationships account

for very little of the explained variance (Table 4).
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CHAPTER V

Conclusions

With respect to each research question, this chapter
presents a summary of the findings of this study, as well as

suggestions for future research.

Research Questions
1 How computer literate are the senior high teachers

of ies in land and Labrador?

In spite of the results indicating that about half
(45.6%) of the teachers of senior high mathematics in New-—
foundland and Labrador have high levels of computer literacy
(score = 10), the results are misleading for 54.4% received
a score of 6 or less which indicates that they are unable to
integrate computerized teaching materials into mathematics
instruction or to effectively evaluate educational software.
Further, a mean score of 5.82 and a large standard deviation
(sd = 4.25), suggest two extremes with respect to level of
computer literacy among teachers of senior high mathematics
(see Figure 3). At one extreme there are a large number of
teachers with a high level of computer literacy but at the
other extreme there are just as many with a low level of

computer literacy.
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Considering these results, it is quite disappointing to
see that 40.7% of the sample were not interested in training
inservice that included information on different types of
software. Even more alarming was the fact that 58.7% of the
sample were not interested in inservice that included the
evaluation of educational software, which was a major com-
ponent for the definition of computer literacy for the
purposes of this study. 34.3% were not interested in obtain-
ing hands on experience. 73.4% were not interested in
learning about computers and 70% were not interested in
learning any programming. Forty-one percent were not inter-
ested in learning about classroom organization. This result
is very troublesome for this skill is at the heart of instruc-
tional computing. As was discussed in Chapter II, in the
section on educational change, the deviation from traditional
methods of teaching is probably one of the greatest obstacles
that will have to be overcome in the implementation of
computer technology in mathematics education.

0f those who attended any workshops (189/329), 34.9%

a ed by school boards, 8.8% said they
W by the department of education,
22.6% said they a W p by the New-

foundland and Labrador Teachers' Association (NTZ) Math
Council, 4.3% said they attended workshops sponsored by a
university, 10.1% said they attended workshops sponsored by

other, for example: Newfoundland and Labrador College of
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Trades and Technology, private corporations, Cabot Institute,
adult education, Special Education Council (NTA), Science
Council (NTA). There was a surprisingly large number of
respondents who indicated that they attended workshops that
were sponsored by their schools. This is very positive for
it implies that in spite of the what seems to be a lack of
help on the part of many other organizatic's, individual
schools are taking some initiative in educating their teachers
in computer technology. Unfortunately this also puts into
question, at least for the purposes of mathematics education
whether the inservice training that is provided is planned or
conducted by experts in the field of computers and mathematics
education.

The number of completed university mathematics courses
was found to be positively related to level of computer
literacy. Considering 58.5% of the sample had completed less
than 13 university mathematics courses, this has strong
implications for the need of teacher education in this area.
Given the recent finding by Crocker (1989) that there are not
enough teachers with university degrees in mathematics, it was
interesting to find such a large proportion of respondents
indicating th-t they were teaching mathematics because they
wanted to and not solely due to an administrative decision.
This implies that inadequate preparation in mathematics
education, as stated in the Crocker (1989) report, is not an

important factor in the desire to teach mathematics.
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2. What are the attitudes of teachers of senior high
mathematics in Newfoundland and Labrador toward computers?

Apart from the attitudes that will be discussed with
respect to each of the remaining research questions it was
felt important and relevant to the study to comment on two
attitudes that were examined but were found to have no
statistically significant relationships.

1. Teachers feel that computer technology has and will
continue to have a major influence in the workforce.

No significant relationships were found to exist between
any of the background factors examined and this attitude.
This finding is encouraging as it indicates that regardless
of age, sex, location of community, number of mathematics
courses, teaching experience, attendance at workshops, or
level of computer literacy, the impact of computers is
certainly not unrecognized by teachers of senior high mathe-
matics.

2. Teachers feel threatened by computers.

No significant relationships were found to exist between
any of the background factors examined and this attitude.
This result is also encouraging but it must be kept in mind
that not feeling threatened by computers does not necessarily

indicate positive attitudes towards computers, nor does it

indicate that t will use in the teaching and

learning of mathematics.
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3. Is there any relationship between computer literacy

and attitudes toward computers of teachers of senior high

ics in land and L ?

There was a very strong relationship found to exist
between the level of computer literacy and the feeling of
being able to use a computer in mathematics instruction. This
supports the need of having teachers of senior high mathe-
matics who are computer literate. More specifically, teachers
with a low level of computer literacy indicated the inability
to use a computer in their mathematics instruction more so
than teachers with a high level of computer literacy. This
result is very important for it accounts for 25.6% of the
explained variance. As well, teachers with a high level of
computer literacy, more so than teachers with a low level of
computer literacy felt that the school should be responsive
to technological change. Even though this relationship
accounted for only 2.7% of the explained varia.ce, as above,
it does lend emphasis to the importance of having teachers of
mathematics who are computer literate if they are to have
positive attitudes towards computers.

4. Are there any di sex and

level of computer literacy?
There were no significant sex differences with respect
to the level of computer literacy. Whether or not this is

related to the fact that the teachers in the sample are all
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teachers of mathematics, and that 89% of the sample were male,
would certainly make for an interesting study.

5. Are there any differences between teacher sex and
attitudes toward computers?

There were no significant sex differences with respect
to attitudes toward computers. It is quite interesting that
this result is in contrast to that found by Touchings (1989),
whose sarple was also taken from the population of teachers
in Newfoundland and Labrador. In spite of this, the con-
flicting results are possibly still a reflection of the
differences in the samples between this study and the present
study. The study by Touchings sampled teachers from kinder-
garten to Level III, within all subject areas, a definite
contrast from the sample used in the present study where the
sample consisted only of teachers of senior high mathematics.
It is possible that these sample differences support the
notion that teachers of mathematics (male or female) have
positive attitudes toward computers simply because they are
mathematics teachers. On the other hand, given the possible
transfer of anxiety in mathematics to anxiety in computer
technology for females, discussed in Chapter II, and given the
male dominance of the sample, it may be that the female
teachers in this present study did not suffer from mathematics
anxiety in the first place and thus do not suffer from

computer anxiety. Therefore, the results indicate no sex
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differences in attitudes toward computers simply because of

the sample used.

6. Are there any di age and
level of computer literacy?

The results indicate that teachers older than 45 are able
to use the computer for some personal use but would be unable
to write a simple computer program, to integrate computerized
teaching materials into mathematics instruction or to
effectively evaluate educational software. 1In spite of those
teachers less than 46 having a significantly higher level of
computer literacy than older teachers, their mean score (x =
6.31) still indicates some lack of ability and/or knowledge
with respect to the integration of computerized teaching
materials into mathematics instruction and the effective
evaluation of educational software.

Although older teachers had a significantly lower level

of computer literacy than younger t , they for
only 18.3% of the sample. This result points to a large
proportion of relatively young teachers who still have a
number of years remaining to teach, and who are not very
computer literate in terms of the definition for this study.

Since it is reasonable to assume that teachers with the
most teaching experience are the older teachers, the following
relationships may help explain the statistically significant

age difference with respect to the level of computer literacy.

First, it was found that who had a
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workshops had higher levels of computer literacy than those
who had not attended any computer workshops. Since, teachers
with the most teaching experience (older teachers) were the
least likely to have attended any computer workshops, it
stands to reason that they are not as computer literate as
those teachers who had attended computer workshops, namely the
younger teachers.

7. Are there any differences between teacher age and
attitudes?

Teachers younger than 46 felt more able to use a computer
in their mathematics instruction. Given the already stated
relationships that were found to exist between the level of
computer literacy and factor 5, and between the level of
computer literacy and age, this result is certainly not
surprising.

8. Are there any differences between urban/rural
teachurs and level of computer literacy?

Teachers living in rural areas of the province were found
to have a lower level of computer literacy than those living
in urban areas. Given that 67% of the sample are teachiag in
rural schools, this difference between level of computer
literacy with respect to urban/rural teachers, will need to
be addressed very soon. The result leads to the question of
whether or not teachers in rural areas have the same access
to computers as those teachers in urban areas. If this is the

case, it is in agreement with the Newfoundland Small Schools
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Study (Riggs, 1987). This 1987 study recommended that a
greater use of technology be used in small schools, especially
in small high schools, in the hopes of enhancing educational
opportunity for students in small schools.

9. Are there any differences between urban/rural
teachers and attitudes towards computers?

Interestingly enough there were no differences between
urban and rural teachers and attitudes toward computers, but
there was a statistically significant difference in level of
computer literacy. One wonders that if there was no sig-
nificant difference in the level of computer literacy, would
the attitudes of thos2 teachers in rural Newfoundland and
Labrador be more positive than those teachers in urban

Newfoundland and Labrador?

Teacher Comments

Although not specifically solicited from teachers, there

were a large number of who made concerning
the issue of computers in education and more specifically
computers in mathematics education. If anything, the comments
indicate that teachers of mathematics have real concerns about
the use of computers in mathematics education.

A major concern of many teachers was the lack of avail-
able software and necessary computer equipment. A very large
number indicated the lack of appropriate inservice training.

Further, if inservice trai'.ing was provided it was usually
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only one day, with no follow up. Many teachers stated that
this was totally inadequate.

A pessimistic attitude toward the whole issue of
computers, because of the perceived lack of funding, seemed
to be prevalent. This is exemplified in the following
statement: "I don't want an inservice. I don't mean to be
rude, but what's the sense? Our board can hardly afford paper
let alone computers. So why should I be interested?" A more
interesting opinion of some, was that although mathematics was
a basic subject, language skills were much more basic to the
development of the student and that computers could be put to
better use in that area. This may be a reflection of the
inadequate mathematical preparation of a large proportion of
the teachers of senior high mathematics. This inadequate
mathematical preparation may limit these teachers in seeing
the real potential of computer technology in mathematics

education.

Further Research

1. The di female of mathe-

matics and female teachers attitudes toward computers. Given
that in the present study where the sample included only
teachers of mathematics and where teacher sex made no
statistically significant difference with respect to attitudes
toward computers, it would make for an interesting study to

determine whether mathematics background is the main factor
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for this, given that in prior research (Touchings, 1989)
statistically significant sex differences were found to exist
with respect to attitudes toward computers.

2. The effect of mathematics anxiety of female students
on attitudes toward computers. This relationship has only
been hypothesized in the literature (Begle, 1979, cited in
Blank & White; Munbey, 1980, cited in Blank & White). If in
fact there is a real relationship, it would be worthwhile to
determine if the effect could be reduced if females were
introduced to computers in ways totally unrelated to mathe-
matics. It is probably reasonable to assume that female
teachers of senior high mathematics never suffered from
mathematics anxiety, but the same cannot be said for female
teachers in the primary and elementary grades. These female
teachers will still be involved in mathematics education and

will also be to use a .

3. The difference in access to computers between urban
and rural schools in Newfoundland and Labrador. Given that
there were no statistically significant differences in
attitudes toward computers for teachers teaching in urban and
rural schools, but the same was not found for level of
computer literacy, the reason may be because of differences
in access to computers. Prior research suggests that there
is no differrnce in access to computers between urban and
rural areas (Dickey & Kherlopian, 1987). This is in contrast

to the Newfoundland Small Schools Study (Riggs, 1987).
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List of communities and census agglomerates

Appendix A

with a population of 5,000 or more

Census Agglomerate Community Population Region

St. John's CMA St. John's 83,770 1
Mount Pearl 11,543 %
Metro Area 24,485 1
Wedgewood Park 1,226 1
Hogan's Pond 129 1
Lawrence Pond 46 1
Paradise 2,861 !
Goulds 4,242 1
Petty Hr/Maddox Cv 853 1
Torbay 3,394 Y
Flatrock 808 1
Pouch Cove 1,522 i
Conception Bay S. 10,856 1.
st. Thomas 448 1
Portugal Cove 2,361 b 5
st. Phillips 1,365 1
Foxtrap 2,292 1
Seal Cove 497 x

154,820

Carhonear CMA Carbonear 5,335 1
Harbour Grace 2,988 1
Victoria 1,870 1
Bryant's Cove 380 1
Salmon Cove 768 1

12,983
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Census Agglomerate Community Population Region

Corner Brook CMA Corner Brook 24,339 4
Gillams 488 4
Hughes Brook 128 4
Irishtown 742 4
Meadows 656 4
Pasadena 2,685 4
South Brook 477 4
Steady Brook 377 4
Summerside 848 4

32,269
Grand Falls Grand Falls 8,765 3
Windsor 5,747 3

14,512
Labrador City Labrador City 11,538 5
Wabush 3,155 5

14,512
Bay Roberts Bay Rnberts 4,512 1
Spaniard's Bay 2,128 S

6,637
Marystown 6,29¢ 2
Gander 10,404 3
Stephenville 8,876 4
Channel-Port aux Basques 5,988 2
Happy Valley-Goose Bay 7,103 5



Appendix B

Senior High ics in q land

and Labrador

The mathematics programme in Newfoundland and Labrador
senior high schools are designed to provide all students with
a sound background in basic mathematical skills necessary for
them to have in order to function in contemporary society, and
for use in the future. The concept of a tri-level syllabus
is to provide students with programs and resources varying in
degrees of practicality and abstraction, and flexible enough
to allow individual capabilities and needs to be accommodated.

The academic courses are the ones which the majority of
students should study. The advanced courses are designed for
students with considerable interest and ability in mathe-
matics. The practical courses are designed for students who
have had minimal success with mathematics, and who expect to
pursue careers in which practical mathematics rather than
abstract mathematics is needed. It is anticipated that 15-25
percent will be enrolled in advanced courses, 15-25 percent
will be enrolled in practical courses and 50-70 percent will
be enrolled in the academic courses.

As they relate to the aims of education for Newfoundland
and Labrador, the general objectives of mathematics education
are the same for all students whether they are enrolled in the

practical, the academic, or the advanced courses. Although
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1he objectives are the same, the expectations for students in
the various levels are different. For example, an objective
relevant to all students is to provide opportunities for the
development of pupils' ability to think critically. However,
the expectations for critical thinking differ at each of the

three levels.
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Appendix C

The Concerns Based Adoption Model

The Concerns Based Adoption Model (CBAM) (Hall, Wallace,
& Dossett, 1973) developed from empirical evidence, depicts
innovation adoption in educational institutions as a develop-
mental process in which the users demonstrate successively
higher qualities of use of the innovation. It also depicts
a process capable of being facilitated by trained adoption
agents. The model describes the types of interactions that
are necessary to facilitate change from the point of view of
the facilitator and those who will be effected by the change.
The model has the following basic assumptions (cited in
stiegelbayer et al, 1986):

1. Change is a process not an event.

2 The needs of the individual are the primary focus
of actions.

3. Change is a highly personal experience and thus
everyone reacts differently.

4. There are identifiable stages and levels of the
change process as experienced by the individuals.

S. Change is best understood when it is presented in
operation as it would appear when fully in use.

6. Change is best facilitated when actions are based

on the diagnosed needs of individuals.
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The model assumes the existence of two primary systems:
a user system and a resource system. There is also the
establishment of a temporary third system, a collaborative
adoption system. The model presents a conceptual framework
for a multi-stage decision process that involves these three
systenms.

In the beginning the resource system is the senior
partner in the collaborative system. This seniority is based
on the fact that the resource system has more krowledge about
the innovation than the user. Since the purpose of collabora-
tion is to transfer power, Kknowledge, and skills to the user
system, this seniority is hopefully short lived. With respect
to the user systems, the adopters of the innovation, the model
assumes that the systems have full knowledge of the resources
available to them, that they are aware of their own needs and
that they have reached a decision to adopt some specific
innovation. The adoption process is facilitated by the
collaborative system, a joint activity of resource and user
systems. Collaboration is realized as both systems engage in
an analysis of needs, an identification of concerns, and an
analysis of the current use of the innovation. Readiness of
the user system personnel is determined a) by stages of
concern; and b) by their level of effective use of the

innovation.
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Stages of Concern (8oC) About The Innovation (Hall,
Wallace and Dossett, 1973, p. 36)
Unawara: No indication of awareness that the
innovation exists. There may be interests in
similar innovations or a complete absence of
awareness or interest in the area.
Awareness: Indicates a general awareness of the
innovation. The potential adopter is likely to
inquire about obvious characteristics of the
innovation and of himself in relation to it in
various non-specific ways (e.g., expressions of
general feeling toward innovation, limited evalu-
ation, passive, passing interests in it) and may
include expressions of concern about possible
personal conflict or threats toward self and
personal status quo.
Exploration: Indicates exploration of the roles
played by the individual user and of the demands
placed upon him; also includes exploration of the
role in relation to the reward structure of the
organization and exploration of potential conflicts
with existing structures and personal commitment
that have financial or status implications.
Early Trial: Indicates user's exploration of his
performance and manipulation of materials and

time.
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Limited Impact: Indicates user's exploration of
impact of innovation on clients in his immediate
sphere of influence.
Maximum Benefit: Indicates user's exploration of
the total impact of the innovation in an institu-
tional context on learners and users.
Renewal: Indicates user's exploration of new or

better ways to reach the same goals or new goals.

Levels of Use (LoU) of The Innovation (Hall, Wallace
and Dossett, 1973, p. 32)

No Use: State in which the user does not know that
the innovation exists.

Orientation: State in which the user is acquiring
information about the innovation, its value orienta-
tion, its demands upon him, and the user system.
Initial Training: An action stage in which the user
is being trained in the logistics and use of the
innovation.

Mechanical: A stage of innovation implementation
where users are engaged in pilot use of the inno-
vation. The user is engaged in a step-wise attempt
to master the tasks required by the innovation,
often resulting in disjointed and superficial use.
Independent: A stage of innovation usage where the

user handles the innovation well as an individual
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with quality impact on learners in his immediate
sphere of influence, yet fails to integrate his work
with the total system's effort.

Integrated: Stage in which the user is actively
seeking ways to combine his efforts in using ‘he
innovation with colleagues to achieve a collective
impact on all learners within an institution.
Renewing: The stage of use of an innovation in
which the user re-evaluates the quality of use of
the innovation, seeks new alternatives tu achieve
impact on learners, examines new developments in
the field, and identifies new goals for himself and
the institution.

(The diagram on the following page was taken from

Hall, Wallace and Dossett, 1973, p. 39)
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Appendix D

Correspondence

Letter to School Boards

Dear Sir:

I am a graduate student of Curriculum and Instruction at
Memorial University, and am currently doing my thesis work in
the area of computers in wathematics education.

The purpose of this study is to determine the awareness of
teachers of senior high mathematics in Newfoundland and
Labrador concerning computer technology and the use of
computers in mathematics instruction and to assess their
attitudes towards the future use of computer technology in
mathematics teaching and learning.

The instrument to be used will be a questionnaire that is
chiefly attitudinal in nature. It is designed to be
administered to teachers of mathematics in levels I, II and
III. The projected date on which the questionnaires are to
be sent to teachers is February 1989.

I am writing this letter to request the assistance of your
school board in carrying out this study. Enclosed is a form
which will indicate whether or not I have permission to
administer the questionnaire to teachers of senior high
mathematics within your school board. I also need to know
the number of teachers and in what schools they teach. 2
would appreciate it if you could ask your mathematics program
co-ordinators to complete this form. Should you have any
questions related to this study, please feel free to contact
me at "68-2012 (after 4:30 P.M.) or 368-2123 (school).

I thank you for your consideration.

Sincerely,

Susan M. Pope
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superi

School Board

This school board does/does not permit the aforementioned
questionnaire to be administered to teachers of senior high
mathematics within this school board.

Name of School Number of Teachers



Letter to Principals

Dear Principal:

I am a graduate student of Curriculum and Instruction at
Memorial University, and am currently doing my thesis work in
the area of computers in mathemaiics education.

Enclosed are teacher questionnaires, which have been approved
for use by your superintendent. The gquestionnaires are to be
distributed to teachers of senior high mathematics in your
school. Each respondent has been provided with a self
addressed stamped envelope in which the questionnaire is to
be returned. Your assistance with this project will be
greatly appreciated.

Sincerely,

Susan M. Pope



Letter to Teachers

Dear Fellow Teacher:

My name is Susan Pope and I am a graduate student of
Curriculum and Instruction at Memorial University, currently
doing my thesis work in the area of computers in mathematics
education. The purpose of this letter is to request your
assistance with this re- .cch.

The purpose of this study is to determine the awareness of
teachers of senior high mathematics in Newfoundland and
Labrador concerning computer technology and the use of
computers in mathematics instruction and, as well, to assess
their attitudes towards the future use of computer technology
in mathematics teaching and learning. I would greatly
appreciate it if you would take ten minutes from your already
busy schedule and complete the attached questionnaire, which
has been approved for use by your superintendent. All results
are confidential and anonymity is protected.

When you have completed the questionnaire please return it in
the envelope provided. Your assistance with this project will
be greatly appreciated.

Sincerely,

Susan M. Pope
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’OUN.ULANI) AND LAURADOR

“GOVERNMENT OF NE

DLEAKIMENT OF L IUCATION
P 0. hoxann
SF.JONNS, NI LD,
AlICSTY
Re: An_Assessment of Teacher Knowledge and Attitudes Towards the
Use of in Senior Iiigh ice Instruction

Conducted by

Susan Pope, Graduate Student, M.U.N.

As Education Consultant ble for cs, I support
the research by Ms. Susan Pope related to teacher knowledge and
attitudes towards the use of computers in senior high mathematics
i

ion p < you to complete the instrument being
forwarded to you hy Ms. Pope.

The information collected will provide a provincial scope on
the level of computer literacy and attitudes of senior high
mathematics teachers toward the use of or i ional
purposes.

WS B
Wilbert Boone .
Education Consultant - Mathematics



Appendix E

Statements Related To Each Factor studied

Factor 1: Teachers feel that computer technology has and
will continue to have a major influence in the
workforce.

6. Computer literacy is important if an individual is
to succeed ir today's world.

15. The ability to use computers is as basic and
necessary to a person's formal education as reading writing
and arithmetic.

16. All teachers should be computer literate,i.e aware
of the basic operation of the computer.

17. Over the next decade, sweeping economic and tech-
nological transformations will alter thes jobs people do and
the ways in which they do them.

19. Computers will be important for Canadians in their

future work and jobs.

Factor 2: Teachers feel threatened by computer technology

5. Computers in the classroom are a threat to teacher
job security.

10. Extensive use of computers imposes too much of a
workload on teachers.

11. The introduction of computers will mean fewer

chances for promotion in my job.



13. Computers are extremely frustrating machines.

14. Computers concentrate too much power in the hands
of experts.

21. Computers dehumanize society by treating everyone

like a number

Factor 3: Teachers do not believe that the school should be
responsive to a technological society.

2. Computers will improve our society

3. As jobs become increasingly oriented toward the
use of information, society demands and rewards individuals
who know how to use computers.

4. It is up to educators to see that the next genera-
tion become adept in the use of modern technology.

6. Computer literacy is important if an individual is

to succeed in today's world.

Factor 4: Teachers believe that computer technology can
contribute positively to the teaching learning
process.

2. Computers will improve our society.

7. 1If there was a computer terminal in my classroom,
it would help me to be a better teacher.

9. Computers have raised the quality of life in my

province.
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18. Computers can bring out human creativity and self
expression.
22. Computer assisted instruction will help students
becc.ue more responsible people.

26. The computer will solve many problems in educa-

tion.

achers do not feel that they can effectively use
a computer for instruction
1. I would feel comfortable working with a computer.

20. Computers are a tool, just like a hammer or a saw.

23. Computers are mainly for people who are good at
math and science.

24. The computer can be a great resource for the
teaching of problem solving skills.

25. The ability to use a computer effectively requires

good programming skills.



Appendix F
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Table 1

Zero Order Correlation Matrix

[} Q@ Q Ll Qs Qs [ L] Qo i 2z 2
a 1.00000
@ L27172 1.00000
Q@ 126946 .35396  1.00000
o 19157 27931 50196 .00000
s .10367  .11710 .15438 .20328  1.00000
[ 24571 126738 .39819 45245 .05479 1.00000
a7 35693 28424 .30232 30778 <4115 .42460  1.00000
® .04397 34693 .24070  .17209 J13466 25431 .33083  1.00000
Q10 18501 13411 .14114 22452 .23259  .03291 11209 06017 00000
Qi .24270  .24035  .26866  .25774 31019 14020  .14851 -.03234  .25945  1.00000
a2 14633 13957 .16156 24132 L2114 20247 +15206 .05896 .16619 .20402  1.00000
qu3 .16245 05600  .12196  .16589 29607 06609  .14966 -.00629  .27408 127909 .18522  1.00000
Qu J21913 17842 .15270 1559 2214 13370 27746 L1311 +20005 3173 16538 -39416
Qs 18085  .20888 26036 20977 -14380  .44877 33403 .17851 +10904 .11382 13444 -10835
s 21726 14107 .28215 34500 -04914  .45896 39579 -19836 ~11482 01649 216686 03963
Q7 L05509  .12478 18594 16890 L03479 31454 30844 13848 03457 03390 .16070 J02270
Qs .25530  .2947¢4 25448 20770 .13018  .27457 .31257 .24435 09783 +14995 15706 +11608
Q9 J24132 22305 29040 24885 12017 .34828 -37106 .22512 17524 .16022 20899 +16055
Q0 123599 .17796 -18130 08557 22049 08908 .19533 02622 .21187 20865 15662 -14386
Q1 W22933 19359 .19650 14835 +23941  .05239 .16685  -.01509 .22304 +20574 .14857 -27743
Q2 L4198 22636 16716 .15150 09928 .22584  .36985  .30733  .08383  -.01757  .10578 04404
Q3 .22997  .07874 18559 15672 ~15500  .14780 21273 .01588 +19891 +20901 -12578 22363
Q4 23049 25305 .23278 19390 11596  .24285 .36931 17432 09533 16212 -26352 .09104
Q25 41450  .21608 -13186  .13603 24305 .12391 23525 02613 19018 28650 17312 19234
Q6 onn 23578 ~2:320 23938 09866  .28189 38772 34884 07180 .02432 .08771 .06129
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Table 1

Zero Order Correlation Matrix (continued)

e s Qs [t Qe a9 Q0 Q1 @2 @ @ @

S 1.00000

as 17184

as 12559 1.00000

a7 11619 .29831  1.00000

Qe .13856 .30788 24327

a9 114369 .31566 34031 1.00000

L2 15562 20729 16466 .36727  1.00000

Qu .35018 17591 01416 -12946 .16031  1.00000

2 .10193 26045 15646 17192 14045 .11287  1.00000

@3 .37108 18592 02257 16210  .20131  .25837  .05088  1.00000

Q4 20991 22056 .19240 .35027 30359  .18063  .20253  .29363 1.00000

@s 27091 14351 -.02555 15526 .26996  .16509  .07735  .43022 .32185  1.00000

@s .10636 .33769 22193 .26907 .25441  .09850  .07974  .41085  .13570  .24291  -.03501
a6

Q26 1.00000

Deterninant =

0613749
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Table 2
The Rotated Factor Matrix

Factor 1 Factor 2 Factor 3 vdctor 4 Factor §
Q .06592 08041 61532 02963 33563
Q@ -.06610 06435 25862 +43658 53466
Q 22849 .12586 +11906 +15840 68896
o 233414 23831 -.03967 06751 .68088
Q5 -.00076 59777 .04073 11618 11515
Q6 55935 -.05437 .09390 16762 50930
@ .37664 11046 30902 +4624) 420672
Q +04109 01804 ~.09486 .71877 24088
Q10 .05843 56660 07583 .00782 .11284
Qu -.03633 447995 24256 -.14033 42471
Q2 30230 +30794 13760 -.04601 15476
Q3 .07752 +70649 .03478 -.03038 01545
Q14 06052 +63643 21669 +14369 01370
Qs 63805 +12160 05069 15395 .15372
Q16 69655 .02873 .13598 17450 15023
Q7 67617 +00145 -.00908 +11285 -.01218
Q8 30125 .08000 .37787 +41240 08392
Q9 .53113 +11065 .30767 17591 11092
Q20 +29215 +21453 .48116 00523 -.08035
Qa1 +04919 +54690 +20659 +10975 01128
Q22 .15598 05394 »12337 70166 -.04182
Q23 09625 34621 52283 .01240 -.01344
Q24 25061 07951 +58L85 .33488 00544
Q25 -.06941 20628 +74969 ~.06304 15178

Q26 +31603 +1008? -.06011 65089 105276




Table 3

Factor Score

Coefficient Matrix

Factor 1 Factor 2 Factor 3 Factor 4 Factor §
23 -.10611 -.19641 .15618 -.08603 -.36358
Q@ -.30850 -.09808 +30807 21866 -.10301
Q3 -.05029 -.07002 +42250 -.05024 03772
[\ 06147 03842 41504 -.13409 18649
05 -.07767 133365 -.01619 .07439 16887
Q6 19665 -.15011 126126 -.11573 03589
[ 01901 ~.04422 -.02302 .15282 -.07877
Q9 -.22454 +04612 07647 «43669 14267
Q10 -.01077 +29579 -.01143 -.01593 13532
Qu -.10165 13507 +25072 -.14108 -.01131
Q2 15046 10452 .01625 =.13467 04617
3 .03212 +40490 -.09581 -.02714 420012
Q14 -.05071 .31893 -.13017 .07578 06622
015 34850 .02154 ~.04113 -.10746 11594
Q16 +34050 05865 -.04494 -.10490 03240
a7 +35468 -.00718 -.13389 -.10890 10630
Qe +00207 -.06470 -.09843 +14994 -.15536
Q19 +22050 -.05124 -.07763 -.06487 -.08362
Q20 +13356 -.01547 -.18972 -.09785 -.22537
Q21 -.04358 26705 -.11202 .05541 104164
Q2 -.12167 .04170 -.17886 +41356 .00465
Q3 -.01280 04852 -.13168 -.04768 -.23608
Q24 ~.01598 -.12434 ~.15835 +10699 -.31316
Q25 -.14868 -+ 12466 +02286 -.09350 -.45173
Q26 -.00247 «10292 .11311 +34007 16632




Appendix G

The Instrument

Part A

The following statements give some opinions that some people

have about computers.

correspond with the following headings:

SA - Strongly Agree

A % Agree

NO = No Opinion

D - Disagree

sb = Strongly Disagree

I would feel comfortable working with
a computer.

Computers will improve our society.

As jobs become increasingly oriented
toward the use of information, society
demands and rewards individuals who
know how to use computers.

It is up to educators to see that the
next generation become adept to the
use of modern technology.

Computers in the classroom are a threat
to teacher job security.

Computer literacy is important if an
individual is to succeed in today's
world.

If there was a computer terminal in my
classroom it would help me to be a
better teacher.

Computers have an unemotional view
of life.

Computers have raised the quality of
life in my province.

SA

SA

SA

sa

SA

SA

SA

SA

sA

A

NO

NO

NO

NO

NO

NO

NO

NO

NO

Please indicate your opinion about
these statements by circling the appropriate answers which

D

sD

sD

SD

SD

SD

SD

SD

SD

sD



10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

Extensive use of computers imposes too
much of a workload on teachers.

The introduction of computers will
mean fewer chances for promotion in
my job.

The school has no responsibility to
educate students in the use of
computers.

Computers are extremely frustrating
machines.

Computers concentrate too much power
in the hands of experts.

The ability to use computers is as basic
and necessary to a person's formal
education as reading, writing and
arithmetic.

All teachers should be computer literate,
i.e. aware of the basic operation of
the computer.

over the next decade, sweeping economic
and technological transformations will
alter the jobs people do and the ways
in which they do them.

Computer use can bring out human
creativity and self-expression.

Computers will be important for
Canadians in their future works and
jobs.

Computers are a tool, just like a
hammer or a saw.

Computers dehumanize society by
treating everyone like a number.

Computer assisted instruction will
help students become more responsible
people.

Computers are mainly for people who
are good at math and science.

sAa

SA

SA

SA

SA

sAa

SA

sa

sa

SA

SA

Sa

SA

SA

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

D

D

D

sD

SD

SD

sD

sD

SsD

SD

SD

SD

SD

SD



24. The computer can be a great resource

for the teaching of problem-solving

skills. SA A NO D SD

25. The ability to use a computer
effectively requires good programming
skills. SA A NO D SD

Part B

The computer will solve many problems
in education. SA A NO D SD

Check all statements that accurately describe your computer

use.

I can recognize a computer but I would not be able
to turn one on.

I can tur~. a computer on, but I would not know how
to operate one.

I am familiar with computer equipment, i.e. every-
day operation of computer, disk drive and printer.

I use a computer for personal use, i.e. word
processing, but I am unsure as to how to integrate
the computer into mathematics instruction.

I can write simple computer programs.

I am able to integrate computerized teaching
materials into my mathematics instruction.

I am able to evaluate effectively educational
software.



Part C
Although you are not asked to identify yourself, your co-
operation in providing the following information would be
most appreciated. It is essential to the study being
carried out. Thank you.
1. Please indicate your sex.

(1) Male (2) Female
2. In which age group do you fall?

(1) less than or equal to 25 (2) 26 - 35

(3) 36 - 45 (4) 46 - 55

(5) greater than 55

34 Indicate the grade level(s) with which you are
currently teaching mathematics.

(1) Level I (2) Level II (3) Level III

4. Please indicate your number of years of teaching
experience (up to and including 1988-1989).

(1) 1less than or equal to 5 (2) 6 - 10
(3) 11 - 15 (4) 16 or more

5. Please indicate your number of mathematics university
credits (1 credit per 12 weeks of instruction).

6. Please indicate the year that you last completed a
mathematics course at the university level.

e Please indicate your number of Computer Science
university credits (1 credit per 12 weeks of instruc-
tion).

8. Please indicate the reason(s) you are teaching mathe-
matics.

(1) I want to
(2) Administrative decision

9. Please indicate whether or not you have attended any
workshops concerning computers.

(1) Yes (2) No



10.

11.

If yes, please indicate who they were sponsored by.

(1) School Board

(2) Department of Education
(3) Math Council (NTA)

(4) University

(5) Other

Check below what you would like an inservice to
include.

(1) different types of courseware
(2) hands on experience

(3) different types of computers
(4) inservice in programming

(5) evaluation of coursevare

(6) classroom organization
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