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would be organized within the ongoing
process control plan (OPCP) and failure
mode and effects analysis (FMEA) docu-
mentation tools. More than likely, in
most cases only one or two of the tools
will be used. But the array of tools
available for analysis should not be
underrepresented. Likewise, the num-
ber of iterations with any one tool, to
continue to interpret and understand
the overall problem circumstance for
improvement, will vary. The quality of
the problem solution, and overall ro-
bustness, will determine the number of
iterations that need to occur. This im-
plies important technologist roles and
relationships as a data analyst.

Synchronous Leader, Action

The final phase in a problem solu-
tion includes recommendations in the
form of leadership and action, an im-
portant component of the professional

development of the technologist. Ac-
tions may consist of new procedures to
be followed, new equipment to be pro-
cured based on conclusions that pro-
cesses analyzed were not capable, or
others. This will drive the establishment
of new standards, training approaches,
and perhaps other studies. Forexample,
ifitis determined that new equipment s
needed to implement a solution and
improvement, new studies and itera-
tions will likely be required. This is
whatongoing improvement is about, of
course, as depicted in Figure 5. [twould
be quite common, for example, to de-
termine that additional training is re-
quired or better gaging is needed, or to
identify shifts from one characteristic to
another. Unquestionably, however, the
costs of such actions will need to be
detailed and presented with justifica-
tions for changes, and improvements
brought forward.

5. Teachers' Attitudes Toward Computer Use

by Sherry Hill Howie and Jia-Rong Wen

In recent years global demands for
knowledge about and application of
technology have greatly impacted edu-
cators. However, research shows a re-
sistance of teachers to new innovations
that affects their levels of usage and
stages of concern (Hall, 1977; Kluever,
1992). Because technology in educa-
tion is an innovation that impacts edu-
cation, it is valuable to assess teachers’
attitudes as they learn and adapt to
changes intechnology. A cross-cultural
comparison of teachers’ attitudes may
lend more insight into areas affecting
attitudes. By learning about teachers’
attitudes toward using computers in
education, teacher training may be
planned better to address concerns and
needs of teachers as they learn about
technology.

Forthis purpose, we comparedteach-
ers in the Republic of China (ROC) and
the United States in their attitudes to-
ward using computers in teaching. We
also sought information on the degree
to which middle school teachers have
accepted computers. Cultural and other
differences prompted us to expect a
significant difference in attitudes be-
tween the two groups of middle school
teachers we surveyed, which included

junior high school teachers of Taiwan,
ROC, and San Bernardino County
Schools, California—the latter group
being surveyed six months after the first
group. Taiwan geographically is 14,000
square miles in size with 716 junior
high schools, while San Bernardino
County is 20,000 square miles (largest
county in the USA) with 37 school
districts and 66 junior high/middle
schools. For the survey in Taiwan, 100
outof 716 junior high schools (from the
seventh to ninth grade) were selected
by random sampling. Each of the 100
schools received five surveys for princi-
pals to distribute to teachers. Of the 500
surveys, 412 were returned, yielding a
response rate of 82.4%.

For the survey in San Bernardino
County, 66 middle schools were se-
lected at the same time, each receiving
10 copies of the questionnaire. Of the
660 questionnaires sent, 203 were re-
turned, which resulted in a response
rate of 30.7%. The total number of
surveys returned for both Taiwan and
San Bernardino was 615.

The authors designed the question-
naire. The three psychological areas
that affect attitudes are reflected in the
survey questions. These areas, adapted

Problem Solution, New Study
Product, Process, Iterations
Culture, Insights Identified
v
Best Practices, New Training
"Real" SOPs, Requirements
Surface, Grow Identified
Optimized New Approaches
Conditions ~ ——®| Proposed, Costs
Documented Evaluated

Figure 5. Ongoing improvement
systems result from technologists’
leadership behaviors.
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from the research of Gardner (1993),
Kluever (1994), and Massoud (1991),
measure fondness for, confidence in,
and perceptions of usefulness of com-
puters in education. The questionnaire
used 15 questions and a Likert scale of
five options: Strongly Agree, Agree, Not
Sure, Not Agree, and Strongly Disagree.

BACKGROUND

The Ministry of Education for the
ROC of Taiwan started to infuse com-
puter-assisted instruction (CAl) into edu-
cation more than 20 years ago. Today,
more than 4,000 teachers have been
trained, and they have developed thou-
sands of CAl materials that have been
sent to every school of every level for
teachers to use as teaching aids. How-
ever, despite much effort, including two
Six-Year Plansforinfusing CAlandtrain-
ing teachers, very few Chinese teachers
used computers in teaching after 15
years of promotion (Wu, 1992).

A problem faced by Chinese teach-
ers is using Chinese characters in a
western-developed technology. The
computer design follows western cul-
tural backgrounds and living habits.
Keyboards, for example, are developed
by the orientation of the alphabetic



order, and all the other peripheral input
and output equipment are developed
with consideration of English users.
Thus, using advanced computer tech-
nology for input and output of Chinese
characters is inconvenient. In Taiwan,
the input of Chinese characters into
computers is usually done by separat-
ing the character roots or using pho-
netic symbols. This process is difficult
and slow and greatly hinders Chinese
teachers’ or students” willingness to use
the computers. Since there are differ-
ences in cultural backgrounds and so-
cial situations between the Republic of
China and the United States, the atti-
tudes toward using computers may be
different; therefore, there may also be
differences in the development of com-
puter education in each country.

In teacher training in CAl, teachers
in Taiwan sign up for classes on a
voluntary basis and may wait as many
as four years before they are able to take
classes attheregional universities where
programs are administered through the
ROC Ministry of Education. In contrast,
in San Bernardino County, California,
new teachers are required by the state
to have training in computer applica-
tions to earn teaching credentials. This
requirement is implemented through
university teachertraining programs, and
continual updating is available through
district and university in-services.

Other important differences lie in
the fact that 50% of USA students own
their own computers, according to a
1992 study by the International Asso-
ciation for the Evaluation of Academic
Achievement, compared to less than
5% of students in Taiwan. That study,
“Computers in American Schools, 1992:
An Overview,” also found that 99% of
schools in the United States have com-
puters. Furthermore, schools in Taiwan
have only IBM machines, while schools
in the United States use many different
brands, some of which do not share
software. Hardware in US schools tends
to be older than machines in Taiwan. In
contrast, Taiwan has a centralized plan
to use computers in schools throughout
the island, but the United States has 50
state plans with no centralized admin-
istration of a national plan. Taiwan’s
plans are funded by the government,
but each state in the United States is
funded according to the state budget.
These are differences between the two

societies that may influence differences
in teachers’ attitudes.

WHAT WE LEARNED

Our original expectation that middle
school teachers of the ROC and the
USA do have significant differences in
their attitudes toward using computers
was affirmed. The teachers of both
groups have positive attitudes, but they
are significantly different in the degree
to which they like using computers, see
usefulness of them in teaching, and
have confidence in their abilities to use
them. The attitudes toward using com-
puters of teachers in the Taiwan group
are not as positive as those of teachers
in the USA group.

The data showed that there are two
points on which teachers of Taiwan
have much more positive attitudes to-
ward using computers than teachers of
the USA: (a) If they understand how to
use computers, teachers of Taiwan are
more eager to use them than teachers of
the USA are, and (b) the Taiwanese
group is more eager to research and
study cooperatively with other teachers
inlearning about computers than teach-
ers of the USA group.

We found that the attitudes of Tai-
wanese middle school teachers who
graduated from universities differ sig-
nificantly from Taiwanese teachers with
other educational backgrounds. Teach-
ers who graduated from universities
were more positive and accepting in
their attitudes than teachers from other
backgrounds. Also, Taiwanese middle
school teachers who graduated from
different departments showed signifi-
cantly different attitudes toward using
computers. For example, teachers who
graduated from departments of natural
sciences, engineering, and education
differed significantly in their more posi-
tive attitudes from teachers who gradu-
ated from other departments. Lastly,
Taiwanese teachers with 5 years or less
of experience had more positive and
affirmative attitudes toward using com-
puters than those with 6 or more years
of experience.

The results of the analyses and com-
parisons for both Taiwanese and the
American middle school teachers’ atti-
tudes toward using computers may be
summarized as follows:

The attitudes of Taiwanese middle
school teachers toward using comput-

ers change according to the following

variables:

1. Teacher’s age—the older teachers
manifest more passive attitudes to-
ward using computers.

2. Highest educational background—
the teachers with higher degrees in
educational backgrounds have
more positive and affirmative atti-
tudes toward using computers.

3. Departments they graduated from—
teachers who graduated from de-
partments of natural sciences, en-
gineering, and education have more
positive attitudes toward using com-
puters.

4. Years of teaching experience—this
may be related to age. Teachers
with more than 6 years of teaching
show much more negative and con-
servative attitudes toward using com-
puters than teachers with 5 years or
less of teaching experience.

The attitudes of the American middle
school teachers toward using comput-
ers do not change according to the
variables of sex, grades, courses, age,
highest educational background, de-
partments, and years of teaching expe-
rience, indicating that in the USA it is
quite a common idea to use computers
for everyday purposes, and people of
the USA often regard using computers
as a matter of course. Because of the
commonness of computers, they have
more positive attitudes.

Computers are the products of scien-
tific civilization and have a close rela-
tionship to conduct of human lives. Itis
an inevitable trend that computers be
used in teaching for better education in
an information age. However, people
usually need time to accommodate or
adapt themselves to new innovations.
The findings from the analyses and
comparisons of the data (in the three
psychological areas affecting attitude—
fondness for using computers, percep-
tions of usefulness of computers, and
confidence in using computers) show
that teachers of the USA significantly
possess more positive attitudes than
teachers of Taiwan. This finding defi-
nitely impacts teacher training in both
Taiwan and the USA. Teacher training
courses need to address the areas of
attitude identified in this study so that
teachers will be helped to develop
positive and constructive attitudes to-
ward using computers.
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