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ABSTRACT

The Theory of Planned Behavior was used as a framework, along with
Self-Determination Theory, to examine preservice teachers’ motivation to
include technology in their future teaching. We modified instruments to
measure theoretical constructs to be applied to plans for the use of tech-
nology. Measured were: perceived behavioral control, attitudes toward
technology use, perceived social norms, intrinsic and extrinsic motivation
and amotivation. One hundred and fourteen preservice teachers completed
the instrumentation and 67 completed a pre/post activity and reflective
task concerning their attitudes and beliefs on technology, technology
integration, and its role in the classroom. The best single predictor of
both intrinsic and extrinsic motivation was positive attitudes toward
technology use. For amotivation, the best predictors were negative attitudes
toward technology use and negative social norms. The pre-post activity
demonstrated that participants struggled to design meaningful technology
integration activities.

*A previous version of the article was presented at the 2010 AERA annual meeting in
Denver, Colorado.
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Trying to predict whether or not those studying to be teachers will use tech-
nology is a long running challenge (Ertmer, 2005). During the 1990’s, millions
of federal money was spent on the Preparing Tomorrow’s Teachers to Teach with
Technology (PT3) grants. These programs provided a variety of interventions
to help teachers use technology; however most did not explore the basic beliefs
held by preservice teachers about technology integration (ALTec, 2002;
Ottenbreit-Leftwich & Cullen, 2006). Both Ertmer (2005) and Hew and Brush
(2007) have argued that this lack of knowledge about preservice teacher’s beliefs
is a key gap in our knowledge about intentions to use in technology in future
classrooms. More research is needed to understand why teachers—both preservice
and inservice—choose to use technology or not (Ertmer & Ottenbreit-Leftwich,
2010; Hew & Brush, 2007). Our study aims to examine a combination of psycho-
logical and social constructs to better understand the beliefs, attitudes and moti-
vations of preservice teachers to use technology.

A teacher’s choice to use or not use technology is multifaceted. Hancock,
Bray, and Nason (2002) found that student success in a technology course was a
complex combination of personality traits and the learning environment. They
measured achievement based on course grades and motivation scores; however,
the true test of successful technology instruction was if preservice teachers
finished with positive beliefs about classroom technology use. For the current
study, we chose to use the Theory of Planned Behavior (Ajzen, 1991) as a
framework to examine whether preservice teachers are motivated to use tech-
nology in their future classrooms.

Theoretical Framework

For our purposes, the term technology integration refers to the use of tech-
nology in a teacher’s regular teaching and curricular plans. Pierson (2001)
argued that to evaluate the integration decisions made by teachers, we must
acknowledge that technology integration depends on the beliefs that teachers
hold, the technologies that are available, and the expectations that are perceived.
For our study, we used the Theory of Planned Behavior (TPB) (Ajzen, 1991)
to capture the three components identified by Pierson (2001). The Theory of
Planned Behavior focuses on three constructs proposed to be necessary to predict
a behavioral outcome: attitude, subjective norm (what the participants believe
others to think of the behavior) and perceived behavioral control (how much
power the participant believes they have over the choice to do the behavior)
(Madden, Ellen, & Ajzen, 1992). Sugar, Crawley and Fine (2005) suggested that it
is an appropriate framework to focus participant responses on their attitudes
toward technology integration practices and away from general teaching prac-
tices. We will discuss each of the three constructs of the model in light of the
available research on technology use.
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Attitude

Ajzen (2005) reported that attitudes, which are positive and negative judgments
that are constructed out of our beliefs and experiences, are primary indicators
of a person’s intent to perform a behavior. When examining Korean teachers’
intention to integrate technology in their teaching, researchers found that attitude
was a much greater indicator of a teacher actually using technology than their
perceptions of what others believed or of their control to do so (Lee, Cerreto, &
Lee, 2010). A study of student teachers also showed attitude as the greatest
predictor of their intent to use technology even above their self-efficacy about
their teaching and computing skills (Sang, Valcke, vanBraak, & Tondeur, 2010).

Beliefs [like educational beliefs about technology use] are difficult to change
and based on past experiences (Ajzen, 2005; Stuart & Thurlow, 2000), but
potentially go beyond the positive and negative judgments that characterize
attitudes. In her review of teacher beliefs research relating to technology inte-
gration, Ertmer (2005) asserted that research was still needed to understand the
role of teacher beliefs in their willingness to use technology as well as a need for
new instruments to measure different teacher beliefs. Additionally, Hew and
Brush (2007) challenged researchers to create clearer operational definitions of
teacher beliefs about technology to encourage further study and understanding.

One way to better assess teacher beliefs is to look at their attitudes toward a
behavior (Ajzen, 2006). In a study of teachers who did not change their practices
after targeted professional development, Palak and Walls (2009) found the
teacher’s attitudes toward technology were the strongest predictors of whether
or not they would incorporate technology rich instructional strategies into their
classrooms. Greek teachers’ specific attitudes toward technology were closely
tied to their past experiences with computing (Paraskeva, Bouta, & Papagianni,
2008). Levin and Wadmany (2006) found that classroom practices were easier
to change than beliefs and that teacher’s attitudes were actually based on
multiple views related to a topic rather than a well-formed belief system. Another
study found that teachers were motivated to use technology by their beliefs
that it would make them better teachers and make students behave better
(Lee, Ceretto, & Lee, 2010). Thus, beliefs are durable and strongly related
to behavior. Attitudes, a specific manifestation of beliefs, were studied in the
present investigation. Other beliefs important to the present study are beliefs
about the self and beliefs about whether or not one will be able to operate
autonomously in the future. In the Ajzen model, these are known as beliefs
about personal control. They will be discussed following a discussion of the role
of beliefs about social expectations.

Perceived Social Norms

Preservice teachers often have a difficult time understanding the teaching
environment to which they aspire (Choy, Wong, & Gao, 2009). They base many of
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their teaching decisions on their perceptions of the environment largely based
on their own experiences as K-12 students (Lei, 2009; Stuart & Thurlow, 2000).
Their perceptions of the learning environment, and especially of their colleagues,
can be an important factor for successful induction into the field of teaching.
Smarkola (2008) found that preservice teachers were motivated by a variety
of factors that included wanting to be well-perceived by their peers, especially
administrators. Several studies that examined a diffusion of innovations frame-
work demonstrated that a participant’s perception of what others think of the
innovation is an important part of the model (Frank, Zhao, & Borman, 2004;
Wong, 2004). Frank, Zhao, and Borman (2004) found that the participants’
perception of others’ opinions of technology were very important, and were
only eclipsed by access to technological expertise. Wong (2004) stated, “Teachers
want and need to belong. If they do not belong in a positive way, they will belong
in a negative way” (p. 52). He argued that to have beginning teachers thrive
there must be a strong learning community. In our study we examined how beliefs
about positive and negative social norms for technology use might influence
motivation to use technology in future teaching.

Perceived Behavioral Control

Perceived Behavioral Control refers to a person’s belief concerning whether
or not he/she has the power to influence the outcome of some targeted behavior.
It is very similar to Bandura’s notion of self-efficacy (Bandura, 1986), which is
the degree to which a person is confident that he/she can successfully engage
in some behavior or complete some task. This facet is especially interesting for
offering insights about teachers’ technology use because their willingness to
integrate technology is tied to their self-efficacy for using computers (Wozney,
Venkatesh, & Abrami, 2006) and the barriers they experience in their teaching
setting (Cuban, Kirkpatrick, & Peck, 2001). Selvberg (2003) found that students
control beliefs about using technology increased as they became more knowl-
edgeable, and with higher control beliefs would persist in using technology
even when encountering difficulties. In one study, Sang et al. (2010) paired
participants’ perceived ability to complete tasks along with their perception of
the resources and opportunities available to them. Although they found attitude
to be the strongest predictor, Sang et al. (2010) found that self-efficacy con-
cerning teaching and computer skills was a major contributor to student teachers
intention to use technology, as well as, the ability to overcome common barriers
to integration such as lack of resources.

Self-efficacy may also impact other areas of the model. Wozney et al. (2006)
sought to parse out what was the most important aspect of attitude as a predictor
of teachers’ use of technology. They found that teachers must believe that they
will have the skill and ability to use the technology with students before they
are willing to try to use it (Wozney et al., 2006). Ward and Parr (2010) supported
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this finding when they found that teachers’ readiness to even consider using
technology was influenced by both skill and confidence in their ability to
use technology. Smarkola (2008) found that some teachers believed that they
would have very little control over their learning environments and would
be limited by the resources available to them in their schools. This research
encouraged us to include perceived behavioral control in our study, including a
measure of self-efficacy or, more specifically, perceived competence (Williams
& Deci, 1996).

Self-Determination Theory of Motivation

Motivation is comprised of internal and external components of human life
that encourage or discourage behaviors. Ryan and Deci (2000) proposed a
meta-theory of motivation called Self-Determination Theory (SDT) that they
use to capture the many facets of motivation. The overarching theory characterizes
motivation as a natural function of human development, as people move toward
and away from the different challenges that are present in different contexts
throughout the life span. There are five subtheories within SDT, but for our
purposes we are interested in, first, the key distinction between types of motiva-
tion (amotivation, extrinsic, and intrinsic motivation) from their Cognitive Evalu-
ation Theory that is central to understanding behaviors and, second, the Basic
Psychological Needs Theory (BPNT) because it is important for predicting those
three types of motivation (Deci & Ryan, 2008).

There is considerable evidence that people who are intrinsically motivated,
or energized by an internal drive to engage in some activity, will be more
persistent, more self-regulated, will enjoy the process; and perform better (e.g.,
Benware & Deci, 1984; Deci & Ryan, 2008; Deci & Vansteenkiste, 2004; Elliot
& Dweck, 1988; Elliot & Harackiewicz, 1994; Gottfried, 1990; Pintrich &
DeGroot, 1990; Reeve, 2001, 2002; Ryan & Deci, 2000). This is why intrinsic
motivation is often conceived of as the pinnacle of motivation. Extrinsic moti-
vation, on the other hand, exists when people are energized by seeking some
reward that is external to the activity itself. It is not associated with enjoy-
ment, persistence, etc, but it also is not the worse case of motivation, which is
amotivation. When people have extrinsic motivation they are still interested in
performing an activity, but the focus is on the reward rather than the activity
itself. Amotivation occurs when people see absolutely no point in engaging in
an activity. This is truly the worse case for motivation. Although promoting
intrinsic motivation is always preferred in learning settings, the reality is that
many students will be extrinsically motivation for most activities in their different
learning settings (Ryan & Deci, 2000).

One way to better understand how to encourage intrinsic motivation is through
BPNT (Deci & Ryan, 2000). In SDT, the focal basic needs are autonomy,
relatedness, and competence. The need for autonomy is the need to feel in control
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of one’s actions. Contexts that allow people to make choices and work toward
meaningful goals have been found to promote intrinsic motivation. The need for
relatedness is associated with the need to feel connected to the people and ideas
in a given setting. Contexts that encourage people to feel that they belong tend to
also support intrinsic motivation. The need for competence is essentially the same
as the need for self-efficacy. People need to have confidence that their actions will
yield desired outcomes. It is difficult for people to develop intrinsic motivation if
they are not confident enough to engage in the activities central to a given context.

We noted that all three of these basic needs are aspects of TPB. Both the needs
for autonomy and competence are captured by the perceived behavioral control
factor. The need for relatedness is very similar to perceived social norms. Our
recognition that these two theories (TPB & SDT) were overlapping on some key
elements lead to our decision to use the three types of motivation as our measures
of intention. This decision is consistent with the intent of the Theory of the
Planned Behavior since the theory looks at both internal and external factors
that influence whether someone will perform the behavior. Therefore, we found
that the aspects of the Theory of Planned Behavior was an appropriate framework
that would encompass the complex reasons for choosing (or not choosing) to
integrate technology among preservice teachers as well as incorporate key psycho-
logical constructs that could contribute to technology integration choices.

PURPOSE AND RESEARCH QUESTION

Building on the literature reviewed above, the purpose of this study is to
better understand the beliefs and motivations of preservice teachers related
to their plans to integrate technology into their future teaching. Therefore we
designed a study to address the question: Do the variables suggested by the
Theory of Planned Behavior and Self Determination Theory predict preservice
teachers’ intentions/motivations to use technology?

METHOD

Sample and Context

Participants were 114 preservice teachers from six sections of a required
undergraduate technology integration course in a large southwestern public
research university. The data were collected from the same course over two
semesters. The students were studying all different areas of education from
early childhood and elementary to specific content areas including language arts,
social studies, math, and science. Students were in the semester before student
teaching and were also enrolled in their third field experience in an urban setting
but none had had significant teaching experience. The course was designed
based on the ISTE National Educational Technology Standards for teachers (ISTE,
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2008) and all preservice teachers had also completed a prerequisite course that
assured they had basic computer proficiency and productivity skills. Although
preservice teacher participation was voluntary, participants earned 5 points extra
credit for completion (out of 400 possible points in the course). Preservice teachers
who completed the instruments also completed informed consent to allow
researchers to examine reflections that they completed at the beginning and the
end of the course. The instruments were available online for preservice teachers
to complete during the last 2 weeks of the semester. All 114 participants completed
the online survey, and 67 preservice teachers were able to complete the pre- and
post-reflections. To avoid any conflicts of interest, one of the authors was an
instructor of two sections of the course, the other researcher or a graduate student
completed recruitment in those sections.

Instruments

The participants completed an online questionnaire that consisted of 50 6-point
Likert-type items that ranged from strongly disagree (1) to strongly agree (6).
While our overall framework was based on the TPB (Madden, Ellen, & Ajzen,
1992), we used items from multiple scales to measure different constructions
and modified them to fit our context, including two from SDT (Deci & Ryan,
2000). For representing perceived behavior control, we developed six items
related to expecting choice (in the future) and used four items measuring
perceived competence that we modified from Williams and Deci (1996). We
developed five items each for positive and negative aspects of subjective norms.
For attitudes we had seven items each for positive and negative attitudes
toward use of technology from the Teachers’ Attitudes Toward Computers (TAC)
instrument (Knezek & Christensen, 2011). Finally, we measured motivation to
use technology with an instrument in terms of intrinsic and extrinsic motivation
and amotivation based on items used by Vallerand, Pelletier, Blais, Briele,
Senical, and Vallieres (1992). We used the three motivation variables as our
proxies for Intention in the Ajzen (1991) model. We examined whether or not
the attitudes, subjective norms and behavioral control variables predicted each
of the three motivation variables. Sample items are shown in Table 1 along with
the descriptive statistics.

Although we planned for a measure of behavior, based on a reflective pre- and
post-course activity, the product that preservice teachers created was not in fact
useable for that purpose since the responses differed too greatly to be summarized
into a comparable numerical value. Instead we found this data useful when
analyzed qualitatively to give us deeper insight into the attitudes and beliefs of
the preservice teachers about technology and social norms in school settings.
At the beginning of the class, the preservice teachers were asked to respond to
a prompt, “Using a topic from your content area specialty or desired grade level,
describe an ideal lesson that uses technology.” They were asked to describe the
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Table 1. Sample Items and Descriptive Statistics for Survey Results

Variables and number of items

Mean

Std.
dev.

Cronbach
alpha

Motivation toward using technology in future

teaching

Extrinsic goals for using technology - 6 items
I would receive better evaluations from my
administrators if | were using technology in
my teaching.

Intrinsic personal beliefs about tech — 5 items
| use technology because | think that
technology will help me better prepare my
students for future careers.

Amotivation toward using technology — 2 items
I once had good reasons for learning to use
technology, however, now | wonder whether
I should continue.

Attitude
Positive attitudes about Tech — 7 items
I enjoy doing things with technology.

Negative attitudes about Tech — 7 items
Computers hate me.

Subjective Norm
Positive Social Responses to technology use —
5 items
My students would appreciate using
technology in class.

Negative Social Responses to technology use —
5 items

Other teachers will think | am showing off

if | use technology in my teaching.

Perceived Behavioral Control

Positive choice in teaching — 6 items
Given curricula, standards, and testing
constraints, | will still have a lot of control over
my teaching in the future.

Self-efficacy — 4 items
| feel confident in my ability to learn about
technology.

3.62

3.02

3.62

4.22

2.56

4.20

2.25

3.85

4.66

.81

.78

.92

.83

.86

.74

.76

.71

.93

.81

.89

.67

.82

.82

.84

.78

.84

91

Note: N =114
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roles of teachers and students in the lesson and what they thought other teachers,
administrators, parents, and students would think of it. They completed this
activity at the end of the course and wrote a one-page reflection comparing
their two lessons and how their attitude toward technology in the classroom
had changed. Initial analysis of the written responses were coded to identify
references to the participants’ attitudes and motivation, social norms and per-
ceived behavioral control, as well as the teacher versus student centered nature
of their final lesson plans.

For responses to the pre- and post-open-ended reflections, we used the constant
comparative method (Bogdan & Biklen, 1998; Glaser & Strauss, 1967) in which
we developed a coding guide using an emergent coding scheme in both the
pre- and post-measures. We developed the guide by first coding five responses
together, and then an additional five at another time to verify that our coding
guide was clear and would support independent coding. Any differences were
discussed, consensus was reached and the coding guide was clarified. Next we
coded 20 reflections independently, and then checked for agreement. Consensus
was reached and only minor clarifications were added to the coding guide.
Finally, the last 37 were coded independently. The coders met again and sys-
temically sampled from the coded responses to check for agreement. Any
differences were discussed and consensus was reached.

RESULTS

Quantitative Findings

All of the scales were evaluated for their reliability, using Cronbach alphas,
and all were in the acceptable range, as can be seen in Table 1. The lowest
coefficient alpha was .78 (for negative perceived social support) and the highest
was .91 (for self-efficacy). The preservice teachers generally had moderately
positive attitudes toward technology as can be seen by the means reported in
Table 1. The only means that were below 3.0 on our 6-point Likert scale were
for scales or items that captured negative attitudes, negative social norms, or
amotivation.

The inter-correlations are shown in Table 2. It is interesting to note that the
highest positive correlations were between intrinsic and extrinsic motivation,
self-efficacy and positive social norms, and amotivation and negative attitudes.
The three highest negative correlations were between the negative attitudes
variable and self-efficacy, intrinsic motivation, and positive attitudes. From
Table 2 we can also see that the high-choice variable had the least number of
statistically significant correlations. In fact there were only two correlations
greater than .20 for the high-choice variable.

We next used regression analyses to examine the pattern of predictions for
the three motivation variables. We used the simultaneous entry procedure wherein
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all six predictor variables were entered into the equation together. For the pre-
diction of intrinsic motivation, we found that 53% of the variance was explained
by the six variables (F(6, 113) = 22.29, p <.0001). The significant Beta values
were for positive attitudes (.56, p < .0001), negative attitudes (.21, p = .03),
and negative social norms (.15, p = .03). The positive Beta value for negative
social norms is inconsistent with the finding of a negative bi-variate correlation.
For the prediction of extrinsic motivation, we found that 35% of the variance was
explained by the six scores (F(6, 113) = 11.07, p < .0001). However, the only
significant Beta value was for positive attitudes (.655, p < .0001). The final
equation was for the prediction of amotivation. We found that 52% of the variance
was explained (F(6, 113) =21.83, p <.0001). In this case, negative attitudes and
negative social norms were the variables with the statistically significant Beta
values (.54 and .25 respectively, p <.001).

Pre/Post and Reflection Results

Sixty-seven preservice teacher responses were analyzed, using the constant
comparison method, after frequency counts were done. We found that preservice
teachers showed a greater likelihood to use technology after being enrolled in the
technology integration course. We found that the lessons early in the course
(i.e., at pretest) were dominated by uses of PowerPoint and Word, which were the
software packages that were familiar to the preservice teachers. At the end of
the course (i.e., at posttest), as expected, student reflections were dominated by
tools that they had learned about, including Smartboards and concept mapping
software. Sixty-one percent were very likely or likely to use technology in teaching
at pretest, while 74% were very likely or likely at posttest. At both pre- and
posttests, there was a group of about 24% who explained that they would only use
technology selectively. At the beginning of the course, 66% discussed positive
attitudes toward technology, whereas 92% reported positive attitudes at posttest.

Attitude

The attitudes at pretest varied from interested in using technology, to con-
sidering its use just makes sense, to worries about what might be lost to tech-
nology. Preservice teachers acknowledged that technology is used everyday.
For example, one preservice teacher wrote, “I support technology in the class-
room because it’s our society’s way of life now . . . I think it’s important to teach
children how to use this technology in an age (and material) appropriate way,
rather than ignoring it and hoping it goes away.” Use what you have available
was one preservice teacher’s attitude, “If the school is lucky enough to have
access to some of this technology, it would be a waste not to use it.” Another
preservice teacher explained, “I like it up to a point. I think that sometimes the
use of technology takes students away from more creative and freethinking
aspect because computers and Smartboards can be distracting.” The concern over
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too much technology was a recurrent theme, as shown by the comment, “T also
feel like too much technology allows the students to become dependent on the
technology and not as much on their own learning.” A male preservice teacher,
who was concerned that technology could be seen as a replacement for effective
teaching, said, “Nothing can replace a teacher who can explain the material in
plain terms that students can understand.”

Preservice teachers maintained this cautious attitude, but overall were much
more in favor of using technology at posttest. For example, one preservice teacher
initially said she would reluctantly use technology because she did not want to
“disadvantage” her students, but that “The classroom is a safe and controlled
(as much as possible) environment that is good for the learning of technology.”
After the course, she explained, “It is useful, but I do not want to use it a lot.”
Preservice teacher responses were longer and more carefully qualified at posttest;
they were not just more pro-technology without careful consideration and support.
A student explained, “I am still not entirely comfortable with complicated tech-
nology, so while I plan on incorporating all of the technology I learned to use
to use in this class, I don’t think I will be using a lot of complicated technology
without someone there to teach me how to use it.”

The same student went on to explain that her reluctance came down to rules,
“I do not want a bunch of second graders surfing the Internet at home because
their teacher said it was OK. Although I will give guidelines and rules, I know
students can twist words easily.” Other comments demonstrated that preservice
teachers were still concerned that technology would take away from student
learning of specific content. A secondary English education major explained,
“I am not very open to technology, and I cannot think of too many ways to use in
it the English classroom that are not distracting.” This is consistent with other
studies that show that preservice teachers are often concerned with classroom
management and distraction when it comes to technology (Erdogan, Kursun,
Sisman, Saltan, Gok, & Yildiz, 2010; Hew & Brush, 2007) and may show
the interplay between attitude and their self-efficacy and perceived behavioral
control beliefs.

Perceived Behavioral Norm and
Perceived Behavioral Control

Preservice teachers were also asked what they thought others would think of
their technology integration lesson plan if they were to observe it or experience
it. When asked about expected administrators’ views, the most common answer
was that administrators would approve (49% at pretest and 64% at post). For
parents, approval was also important with 51% hoping that parents would approve
of their lesson before the class and 58% hoping they would approve of the
lesson they submitted after the class. For students, the preservice teachers were
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most concerned that students would see learning with technology as fun (61%
at both pre and post). However they also stated that it would be different
(16% pre/24% post), with some of these responses comparing technology to
“more than using worksheets.”

Preservice teachers were also asked if they felt they would be able to teach
the lesson they planned, and if not why. This was asked to gather insight on
their perception of the control and resources they expected to have in their
future classroom teaching. At the end of the semester, 55% said they would
worry that they would not have access to the technology that they planned
to use. This was an increase from 41%. These preservice teachers comments
demonstrated technology as something of an extravagance in a teaching position.
A student explained, “I would probably not have the luxury of having a computer
for students to use, so an alternative would be used.” These kinds of comments
are consistent with Smarkola’s (2008) findings that teachers thought they would
lack resources and control. Additionally, their concerns about students knowing
how to use computers increased from 5% to 20%. But their worries about their
own knowledge decreased from 13% to 2%). This paired with their concerns
about classroom management discussed earlier, does indicate that issues of
control are relevant to their technology integration choices.

General Trends

In discussing the pre-and post-results the coders noticed a few trends. In
general, the students reported that even everyday uses of technology would
be viewed as groundbreaking or innovative. For example, comments included
that every day use of technology would “impress” administrators and other
teachers and they might be perceived as “showing off” by using technology.
One preservice teacher’s response showed a mix of concern and a desire to
impress other educators. She thought, “Other teachers and administrators would
probably think it was dangerous or a long shot to have children so young
working with something so foreign, new, and expensive. However, they would
probably be amazed and encouraged when they see them working carefully
and efficiently.” In addition, many of the lessons that preservice teachers sub-
mitted greatly underestimated what a child at that particular age could do. For
example, planning for third graders to drag and drop objects into a box on a
Smartboard or having fourth graders require assistance to operate a mouse for
movie editing or creating a PowerPoint. One preservice teacher explained that
an administrator would not like her proposed use of technology, by saying,
“They might think it is a little bit ridiculous to expect preschoolers to use
technology.” Again the preservice teachers’ lack of professional experience in
the classroom showed in their responses and were consistent with the findings
of Choy, Wong, and Gao (2009).
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DISCUSSION

Using the motivation variables as our dependent variables produced interesting
results. Overall we saw that attitude was a significant predictor of both intrinsic
and extrinsic motivation to use technology. The pattern of large Beta values
indicated that both positive and negative attitudes are best for understanding
intrinsic motivation, while only positive attitudes were useful in predicting
extrinsic motivation. This is consistent with other literature (Lee, Cerreto, &
Lee, 2010; Levin & Wadmany, 2006; Sadaf, Newby, & Ertmer, 2011; Smarkola,
2008) in which the importance of attitudes was noted. The finding that negative
attitudes and negative social norms predicted amotivation was not surprising.
Again, we noted that the more dominant predictor was attitude. We also found
that self-efficacy was positively correlated with both intrinsic and extrinsic moti-
vation. This is consistent with Self-Determination Theory in that in order to
be motivated to achieve a goal, such as integrating technology into the teaching,
they must feel competent and able to do the task at hand (Deci & Ryan, (2000).
Wozney, Venkatesh, and Abrami (2006) also concluded that when teachers
reported being comfortable using technology, their attitudes are better, and that
is when they are most likely to actually use technology. Paraskeva, Bouta, &
Papagianni (2008) found that it was a combination of self efficacy, with a positive
attitude, and a desire to use technology in their teaching, that was the greatest
indicator of whether teachers would actually use technology or not. Our study
builds on this previous literature (Lee, Cerreto, & Lee, 2010; Palak & Walls,
2009; Sadaf, Newby, & Ertmer, 2011; Shiue, 2007) in that the findings are
consistent in terms of the separate variables, but our findings extend the prior
knowledge in that we included self-determination theory.

The lack of influence from the measure of perceived subjective norm has
also been supported by other studies. Ma, Andersson, and Oslear Streith (2005)
found that perceived social norm did not contribute to whether student teachers
would adopt a technology. They explained the small contribution on the fact that
teachers work independently and are given great autonomy over their classrooms.
Therefore, they may not be as concerned by what others may think. In our
open-ended responses, preservice teachers were concerned what administrators,
other teachers, and parents would think, but only to the level that their teach-
ing would gain approval, or would not get them in trouble. Comments like “I
don’t think that other teachers or administrators would have a problem with
this lesson” were common. This may be indicative of these soon to be teachers
being unaware of the social environment in the school, and being more concerned
about completing tasks associated with their jobs instead of interacting with
the overall learning community (Stuart & Thurlow, 2000).

The lack of correlations with the high choice variable is not as surprising
it might seem. Choice was a variable we used with self-efficacy to represent
perceived behavioral control. In other studies that looked at teachers’ intention to
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use technology, one of the stated limitations is lack of resources (Becker,
2000; Cuban, Kirkpatrick, & Peck, 2001). When we look at the 67 teachers who
completed the pre and post survey—they were concerned that they would not
have access to technology in their teaching setting. If they do not believe they
will have the technology available to them, they are not likely to anticipate having
the power to decide whether to use technology or not (Cuban, Kirkpatrick, &
Peck, 2001). Therefore, choice is not the main issue. This is not easy to reconcile
with self-determination theory, but all the other findings were consistent.

Significance of Study and Limitations

The results of our study demonstrate that the two theoretical frameworks, Theory
of Planned Behavor (TPB) and Self-Determination Theory, can be used to examine
psychosocial issues related to technology integration. We believe that the use of
these two theoretical perspectives is what makes our study unique. In future work,
we hope to include a valid measure of behavior to more fully examine the issue.

Our results could be interpreted as suggesting that our participants were
developing positive attitudes toward technology and reported believing that
others would view using technology in their teaching positively. Knowing that a
group has positive attitudes seems to indicate their intention to use technology,
which suggests that this group would be a receptive audience for additional
training and professional development. However, these positive attitudes do not
ensure that preservice teachers will integrate technology in their careers. The
development of positive attitudes toward technology, and a level of perceived
personal choice in using technology, suggests that preservice teachers are ready
to consider new paradigms of classroom technology integration. These findings
also reinforce Ertmer’s (2005) assertion that preservice teachers need more oppor-
tunities for reflection. However, our findings also suggest that these reflections
need to be structured very explicitly in order to guide preservice teachers to
examine their existing attitudes and yield reportable values.

As Hew and Brush (2007) and Ertmer (2005) called for in their position
pieces, new instruments are needed to better understand the complex influences
that define whether new educators will choose to use technology in their teaching.
By looking at motivation via the self-determination characteristics of preservice
teachers, along with their perceptions of how others will view technology inte-
gration activities, we as teacher educators may be able to lay the groundwork
for improved views of technology activities before our preservice teachers
are in their own classrooms. Our study findings are consistent with Smarkola’s
(2008) conclusion that the issue of technology integration should be examined
beyond a school system or professional development issue, but instead should
be looked at as a process informed by personal beliefs and actions based on
attitudes and each teachers’ confidence in their own teaching and technology
use abilities.
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We would like to point out several limitations to this study. One limitation
is that we did not include a useful measure of behavior. We had hoped that the
change seen from the beginning to the end of the course in lesson designs and
students’ reflections would provide this measure. Unfortunately, we ended up
not obtaining useful data. While not part of the model, other studies (Paraskeva,
Bouta, & Papagianni, 2008) found that past technology experiences were a
significant predictor of technology integration intent. This should be added, if for
no other reason, as a control variable in future studies. We might add a measure of
previous technology experience in future work.

Finally, we think that the set of items that we used, although based on prior
work and found reliable in this sample, needs to be examined using factor
analysis to see where there might be overlap in the factors. There were several
high intercorrelations with the two attitude variables and we are concerned
that this suggests some conceptual overlap as well. Additionally, the finding
of a positive Beta value (for intrinsic motivation and negative social support)
when the bi-variate correlation was negative indicates that there might be col-
linearity problems.

We believe that these factors are interesting and warrant additional study.
Plans for future studies include having more preservice teachers complete the
instruments so that the items can be validated using factor analysis. Other plans
include developing a measure for behavior that will capture whether or not
the preservice teachers actually choose to use technology when given the
choice during student teaching. Other studies (Choy, Wong, & Gao, 2009)
have concluded that more studies are needed to examine how intention
translates into practice in the real-life classroom and therefore we would
propose visiting teachers once employed. Observations and documentation of
actual classroom use would likely provide the technology integration research
community a more robust predictive model to better shape preservice curricula
and design more appropriate learning experiences in increase teacher technology
use in the future.
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