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Almost 15 years ago a U.S. Office of Technological Assessment report stated that
helping teachers integrate technology into the classroom was important if the nation
was to benefit from its investment in technology in schools (Christensen, 2002);

Some schools and school districts have committed deeply to technology. Empire
High in Tucson has completely eliminated textbooks. All books are electronic (McHale,
2008). Florida recently passed a law that requires all school districts to set up on-line
schools (E-schooling, 2009).

The National Center for Educational Statistics (NCES) reports that in 1994, 3% of
U.S. classrooms were connected to the Internet. By 2005, 94% of U.S. classrooms were
connected (NCES, 2007). Clearly school districts and legislatures have decided that
bringing technology into classrooms is important. But are the teachers succeeding in
integrating technology?

A U.S. Department of Education (USDE) report provides highlights of the current
state of technology use by teachers (Bakia, Yang & Mitchell, 2008). This survey studied
over 700 selected schools nationwide during the 2004-2005 school year. Only 19% of
responding teachers received support to help integrate technology into instruction. More
than 65% of teachers had not used technology to deliver instruction or used it “a little.”
Distance learning or interactive media was used by less than 10% of teachers. More
than 90% of teachers thought technology could improve instruction. More than 85% of
teachers had problems making technology relevant to their subjects. Hardware

shortages were a barrier to more than 60% of teachers. Parents don’'t care much about
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technology use, according to 80% of the survey reépondents. Almost 40% thought that
principals don’t care about technology use.

The above statistics argue strongly that teachers are not integrating technology
well. Indeed, many teachers appear to mistakenly believe technology integration is not a
goal of parents and principals. What accounts for teacher failure in this regard?' Many of
the studies | reviewed pointed to teacher attitudes as a crucial factor affecting the
success of technology implementation in the schools (Christensen, 2002; Berg, 2007;
Hsu & Hwang, 2007). This study explores the essential questions: What factors affect
teacher attitude toward technology use in their classroom? What practices can increase
the desire of teachers to integrate technology into their practice?

Hypotheses

| propose three hypotheses. The first hypothesis states that teachers who
express stronger support for student-centered teaching practices will express a stronger
support for technology in the classroom.

The second hypothesis states that teachers who view themselves as more
capable with technology will have more favorable attitudes towards technology in the
classroom.

The third hypothesis proposes that teachers who know how to find remote-
learning content providers will express more favorable attitudes towards taking their
class on a remote field frip via the Intermnet.

Literature Review
When we begin to study teacher attitudes about technology, the question of

technology’s effectiveness in the classroom comes immediately to the fore. Gartner
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Group analyst Bill Rust was quoted in an October 2009 article on a Fox/Business Web
site as saying that technology spending accounts for 1.5% to 5% of school-district
budgets (Berte, 2008). While technology spending is not a major portion of district
budgets, declining funding can mean cuts of up to 60% for technology, according to
Rust. In this environment, continued funding of technological innovation will depend on
administrators’ ability to demonstrate clear benefits from this spending.

In 2002, Peck, Cuban and Kirkpatrick argue that the promise of technology in the
classroom has proved empty. They cite school structure, time constraints, defects in
technology, and competing priorities as reasons why technology has not delivered the
hoped for benefits.

Benefits of Technology

There are, however, studies that show gains in student achievement from
technology use. In a recent study, Dunleavy and Heinecke (2007) showed science
achievement gains from one-to-one laptop usage among middie-school boys but not
giris. Neither boys nor girls showed gains in math achievement in that study.

A survey of 7400 school systems by Tonn and Richard (2005) found that districts
where all the schools met average yearly progress (AYP) spent $147 per student on
technology. Districts with at least one school failing AYP spent an average $120 per
student. Research by Paiges in 2002 showed that technological enrichment did not
increase reading scores but did increase math achievement and led to more student-
centered verbal interactions as compared to the control-group classrooms. Although this
finding from Paiges apparently contradicts the Dunleavy and Heinecke finding in math

achievement gains, a closer look at the two studies shows fundamental differences in
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methodology. Paige studied elementary school students, Dunleavy and Heinecke
studied middle-school students. There were substantial differences between the training
and support provided to the teachers in the two studies. These are substantial
confounding variables.
Student-centered Teaching Practices

The association of student-centered practices with technology-rich environments
has been noted elsewhere in the literature (Greenburg, 2006 and Tibrcio & Finch,
2005). Greenburg wrote:

Challenges remain as a result of attitudes that developed when legacy systems

were improperly deployed without sufficient training or ongoing resources. Perhaps

the biggest challenge is the individual educator who may be neither attuned nor
open to the concept of going outside the classroom walls to support constructivist
learning models. A certain amount of openness to the uncontrollable, unpredictable
nature of technology and human interactions across distance is a prerequisite for

excitement about videoconferencing in the classroom (p.13).

The Tibrcio and Finch study in 2005 focused on classrooms designed for the best
use of technology. Here again, the incorporation of technology created a more student-
centered environment with more physical movement by teachers and students. One
guestion that arises from this observation would be: What is the effect of such an
environment on teachers who hold more traditional views? Said differently, Would

practitioners of teacher-centered classrooms resist an environment rich in technology?
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The Effect of Teacher Attitudes

Research by Li (2007) found that teachers do indeed resist technology. According
to his work, teachers see technology as an added burden for both teacher and student.
This study further noted that student attitudes were not aligned with teachers’ attitudes.
In Li’s words, “The students cry out loud for the more frequent use of technoiogy and
the adoption of more current technology in schools’(p. 391). Christensen’s 2002 study
states that teachers are often resistant to technology in their classrooms. In this study,
Christensen found that teacher attitude towards computers affected student attitudes .
towards computers She further noted that training teachers in .computers will increase
positive a;ttitudes towards technology in teachers and students.

Several researchers have concluded that positive teacher attitude is essential for
the successful impiementation of technology (Lawton & Gerschner, 1982 and Woodrow,
1992).

Technology Adoption Process

One line of research about teacher attitudes explores process models that explain
teacher attitude and the effect of attitude on technology use. A model employing
expectancy theory of motivation to explain teacher behavior proposes a causal chain
from external variables to perception of technology’s usefulness. Perception then leads
to attitude formation, which in turn leads to intention to use technology (Wolski &
Jackson, 1999). However, Wolski and Jackson also propose that normative beliefs
derived from other teachers and principals create a moderating force directly affecting

intention to use technology.
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According to Wolski and Jackson (1999), incentives could be used to maodify
teacher attitude. Incentives have the additional benefit of serving as a communication
device or signal from school administrators indicating the importance of technology
adoption.

A later study by Ma, Andersson, and Streith (2005) found that normative beliefs,
specifically beliefs about the attitude of other teachers, parents, and administrators, did
not have significant influences on student teachers’ use of technology. instead they
found that ease of use was the primary determinant of student teachers’ intention to use
technology. An important question to ask is whether normative influences would have
greater influence on teachers with many years of experience. Such teachers would
presumably have deeper connections to the organization and might, therefore, be more
influenced by normative factors.

Other researchers have also found evidence that technology adoption is a step-
wise process (Hsu & Hwang, 2007; Velazquez, 2007). The importance of these studies
is that they imply that teachers must go through an evolutionary process of technology
adoption: (a) entry, (b) adoption, (c) adaption, (d) appropriation, and (e) invention.
Successful integration of technology in the classroom was affected by the evolutionary
stage of the teacher, teacher seniority, and the belief in the effectiveness of computer
instruction (Hsu and Hwang, 2007).

Factors Affecting Technology Adoption

Baek’s 2008 study of the factors that inhibit the inclusion of video games into

instruction identified six factors that teachers viewed as substantial barriers: (a)

inflexibility of curriculum, (b) negative effects of gaming, (c) students' lack of readiness,
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(d) tack of supporting materials, (e} fixed class schédufes, and (f) limited budgets. More
experienced teachers viewed inflexible curriculum and the negative effects of gaming as
major inhibitors of video game instructional use.

A group of longitudinal case studies by Levin and Wadmany (2008) challenge the
concept that teacher adoption of technology can be explained by identifying a set of
barriers to adoption or by defining an evolutionary process. Levin and Wadmany
propose an ecological web composed of both internal and external factors. These
factors do encompass many of the variables studied in other research, but the factors
inhabit two primary dimensions. The first dimension comprises human learning factors;
this would include normative influences, as well as teacher attitudes towards learning.
The second dimension includes external factors, such as technology availability and
perceived ability to use technology. In this view, the web of influences is dynamic and
idiosyncratic to individual teachers and their environments. As such, the authors
propose that an exploratory constructivist approach is required with not only with
students, but with teachers as well. All teachers will need to find their own way through
the process, but they can be aided via a combination of individual and group support.

Methodology
Sample

| used a convenience sample of elementary schools where | had previously met
the principal. | included all classroom teachers and specialists, such as special
education, reading, librarian, art, music, and physical education teachers. Social

workers also participated.
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Questions 13 and 14 of my survey provided démographfc data to enable breaking
the respondents into groups for analysis. Table 1 (Appendix ) shows years of teaching
experience of the respondents. Table 2 (Appendix ) shows grade level taught by
respondent teachers.

Instrument

The Survey of Teacher Attitudes Toward Technology (Appendix) was developed
to measure the intentions of teachers to use technology as an integral component of
instruction. The one-page survey had 3 sections. The first section had twelve 4-point
Likert scale questions. The respondent was asked to check a box indicating Strongly
Disagree to Strongly Agree to the posed question. Questions 2, 3, 5, and 10 were
designed to measure a teacher’'s positive attitude towards technology use in the
classroom. Question 6 and Question 7 were included to measure constructivist
tendency or teacher support for student-centered teaching practices. These two groups
of questions provided data to test the first hypothesis.

Questions 1, 4, 8, and 9 were intended to measure a teacher’s perception of self-
efficacy with technology. They measured if a teacher felt self-confident and capable with
technology. These questions were designed to provide data to examine the second
hypothesis of the study.

Questions 10 and 11 were intended to give an indication of teacher knowledge
about remote learning and his or her intention to use it in the classroom. These
questions relate to the third hypothesis of the study.

The second section had two questions that provided demographic data.
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The third section of the study had two open-énded questions intended to search
for unsuspected factors or related information that might either prove useful in analysis
or provide direction for future studies.

Procedure

| e-mailed the Survey of Teacher Attitudes Toward Technology to principalvs at four
elementary schools in the suburban Chicago, IL, area. | asked the principals to forward
the surveys to their teachers. One principal agreed to do so and | received two surveys
by return e-mail from that school. The e-mail stated that the survey was for a graduate
school project and would remain confidential and anonymous. The teachers were asked
to fill out the survey and return it to me by e-mail.

In addition | hand-delivered the survey to another school in the same area. | gave
the survey to each of the classroom teachers, assistants, and specialists in the school. |
told the teachers the survey was for a graduate-school project at National Louis
University. | told them the survey was anonymous and confidential and their principal
would not see them. | asked the teachers to return the survey to me in the teacher’s
lounge. | then waited in the teacher lounge for the remainder of the day. The teachers
returned 30 surveys to me by the end of the day. | did make a final sweep of the
classrooms at the end of the day, which yielded several surveys. One of the surveys
was discarded because the teacher had obviously gone down the page and marked the
same column on every answer. Such a response seemed too improbabile to be genuine,

so | discarded the survey. The remaining 31 were coded for analysis.



