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Abstract Given the high attrition rate of beginning science teachers, it is imper-
ative to better prepare science preservice teachers, so that they can be successful
during the early years of their teaching. The purpose of this study was to explore
science preservice teachers’ views of themselves as a future teacher, in particular
their hopes and fears for science teaching and the experiences that help to shape
their possible selves. Employed were qualitative methods, which included open-
ended surveys and face-to-face interviews. Eleven preservice teachers who enrolled
in a secondary science teacher preparation program participated. Findings showed
six categories of future selves with the most frequent category being for effective/
ineffective science teaching. When their hoped-for and feared selves were not
balanced, participants articulated more fears. Regarding the primary influence in
shaping their hopes and fears, diverse past experiences related to teaching and
learning appeared to be more salient factors than science teacher education program.
Given the enriched understanding of the science preservice teachers’ perceptions,
we provided suggestions for science teacher educators.
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Introduction

According to the National Commission on Teaching and America’s Future (2003),
the attrition rate of teachers has increased faster than the supply of teachers. The
greatest concern is for attrition of beginning teachers. Nationally, 30-50% of new
teachers leave the field within their first 5 years (Alliance for Excellent Education
2004; Guarino et al. 2006; Ingersoll 2001; Ingersoll 2003; Quality Counts 2000).
Among the new teachers who left the teaching profession, science teachers showed
a higher attrition rate than that for teachers in other subject areas. National
Commission on Teaching & America’s Future (2002) reported that the attrition rate
of the science teachers is more than twice the rates for social studies teachers.

Such high attrition rates negatively impact school effectiveness. Attrition disrupts
the continuity and planning of programs and brings significant financial costs to
school districts in recruiting and managing teachers. Costs of teacher attrition tend
to be severely underestimated since it is difficult to measure the impact of teacher
attrition on student achievement (Shen 1997; Theobald 1990). As a number of
researchers have mentioned, teacher quality has a significant impact on student
learning and achievement (Darling-Hammond 1999; Kersaint et al. 2007) and the
high rate of teacher attrition often results in hiring under-qualified and inexperi-
enced teachers.

We believe the problem of beginning teacher attrition demonstrates that new
teachers struggle to maintain their motivation and take this as an invitation to
explore their initial motivation to choose teaching as a career. We also believe that
this issue is particularly interesting in the context of secondary science teaching and
therefore chose to study preservice teachers in a program for science teacher
preparation. An individual’s career choice is not simply an outcome, but also
possibly a determinant of subsequent behaviors and choices (Serow et al. 1992). As
Feiman-Nemser (2001) noted, teacher development includes “parts of their past,
including their own experience in school and in teacher preparation, with pieces of
their present” (p. 1029). Thus, understanding preservice teachers’ initial motivation
to choose science teaching as their career, their sense of their future in relation to
that career, and their view of themselves as future teachers will help us to better
understand teachers’ ongoing motivation and commitment to the teaching profes-
sion. Understanding the motivation of preservice science teachers is one way to
shed some light on the problem of teacher attrition.

Theoretical Framework

Preservice Teachers’ Possible Self

In the motivation literature, ‘possible selves’ have been used to explain individuals’
future-oriented perception of the self (e.g., Markus and Nurius 1986; Markus and
Wurf 1987). Possible self is defined as a person’s ideas of what one would like to

become and what one is afraid of becoming (Markus and Nurius 1986). In
particular, the former is called the ‘hoped-for self’, while the latter is called the
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‘feared self’. Possible selves are cognitive manifestations of goals, aspirations,
motives, and fears (Markus and Nurius 1986; Markus and Wurf 1987). For those
who decide to become a teacher, the ‘teacher self” would be one of the core possible
selves.

Markus and Nurius’ (1986) notion of the working self-concept is helpful for
conceptualizing how people construct their possible selves. The notion of the
working self-concept contradicts the traditional views of the self as a stable
construct. Instead of a uniform, static, and fixed self-concept, the working self-
concept includes an active array of self-knowledge, which changes depending on the
individual’s past experience, and the current interaction with social circumstances,
including salient others (Oyserman and Fryberg 2006). It also forms a disposition
towards the future. Thus, those who have a teacher possible self form an array of
self-knowledge, which is influenced by past experiences and present interactions
with school and classroom situations.

The working self-concept, this continuously forming and reforming schema, also
provides interpretive frameworks for the individual’s current self and related
behaviors. The ideas about what is possible for the individual to become guide him
or her to perceive and interpret current stimuli in a certain way. In addition, the
possible self functions as guidance for the individual’s future behavior and
the choices considered. Depending on the possible self he or she envisions, the
individual also pictures the associated plans or paths to achieve the desired end
state, which regulate the current behavior. However, we also need to acknowledge
that if the possible selves are not well anchored in the individuals’ concrete reality,
then the plans, paths, and related choice of actions have the danger of creating
greater discrepancy between perception and reality. Therefore, in considering
motivational properties of possible selves, it is important to have concrete,
elaborated, and well-grounded possible selves (Day et al. 1994; Robinson et al.
2003). Concrete and elaborated selves are probably especially important for those
preservice teachers who have not been exposed, as adults, to the classroom
environment and the demanding reality of schools.

In addition to the need for concrete and elaborated possible selves, a number of
researchers have argued for the importance of balance between hoped-for and feared
possible selves for maximal motivational effectiveness (Hoyle and Sherrill 2006;
Oyserman et al. 2004; Oyserman et al. 1995; Oyserman and Markus 1990;
Oyserman and Saltz 1993; Unemori et al. 2004). It is known that if an individual’s
hoped-for self is balanced by a feared self in the same domain, then the individual
tends to be more motivated, as there are additional sources of information about
what could happen if the hoped-for self is not realized. Likewise, if an individual’s
feared self is a powerful motivation, when it is balanced with a hoped-for self, the
individual knows what he or she can strive toward to avoid that feared self. It is the
balance that allows individuals to most easily charter their course into safe waters.
For example, Oyserman and Markus (1990), Oyserman and Saltz (1993), and
Oyserman et al. (1995) study showed that adolescents who have more balanced
possible selves tend to exhibit less delinquent behaviors, higher school achievement,
and more achievement strategies than those who have less balance between
expected and feared selves. Thus, exploring preservice teachers’ balance of possible
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selves is expected to provide useful information about their motivational charac-
teristics such as persistence and effort in their future teaching career.

Science Teacher Education Programs

Individual’s possible selves are shaped by their social context such as one’s
‘teaching career.” In other words, individuals build up their understanding about the
future self through engagement with their social context, and the social context
provides feedback whether the possible self is valued positively or negatively
(Oyserman and Fryberg 2006). For the preservice teachers, one of the major social
contexts is the teacher education program. Preservice teachers develop and shape
their sense of future self as a teacher through their experience, interaction, and
learning during the teacher education program.

Different teacher education programs adopt different curricula, instruction, and
evaluation models, but inquiry-oriented and reflective practices are generally
encouraged and aimed at preparing teacher candidates to think critically about their
own teaching practice, to consider multiple perspectives for effective teaching, and
to reflectively act upon ethical, political, as well as pedagogical issues (Bransford
et al. 2005). One of the enduring components of teacher education has been student
teaching. Student teaching has been claimed to be the most valuable experience of
the teacher education program, as it provides powerful learning experiences through
observation, scaffolding, feedback, and independent teaching practice (Guyton and
Mclntyre 1990; Segall 2002; Valencia et al. 2009). During student teaching,
preservice teachers get a chance for extensive exposure to and training in the
teaching profession through planning and implementing instruction, managing the
classroom, evaluating students’ progress, and communicating with other profes-
sionals and parents under the supervision and mentoring teachers and university
advisors. Through the experience and reflection, preservice teachers may get a better
idea of what the teaching profession would be like, and how they would fit into the
profession (Chapman 1984, 1994; Chapman and Green 1986; Chapman and
Hutcheson 1982).

However, a number of researchers have pointed to limitations of student
teaching, such as lack of sufficient and diverse classroom experiences, routine and
mechanical activities, communication problems among preservice teachers, coop-
erating teacher, and university supervisor, and a gap between the agenda of teacher
educators and goals of preservice teachers (Darling-Hammond et al. 2005; Guyton
and MclIntyre 1990; Schulz and Mandzuk 2005; Zeichner and Gore 1990). Also,
preservice teachers perceived a gap between educational theories they learned in
college and the demanding reality in the classroom and in school (Bullough 1997;
Flores 2001; Flores and Day 2006; Hobson and Tomlinson 2001).

Despite the challenges of teacher education programs, a number of researchers
noted a significant relationship between the quality of teacher education and
effectiveness of teaching, the satisfaction with teaching as a career, and the
willingness to stay in teaching (Darling-Hammond 2000, 2006; Grossman 1990).
Teacher education programs provide preservice teachers knowledge and skills, and
also have a role to shape their beliefs, dispositions, attitudes, and identities as
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teachers. Bullough (1997) has mentioned that teachers’ self perception and teacher
education cannot be separated; “Teacher identity—what beginning teachers believe
about teaching and learning and self-as-a-teacher—is a vital concern to teacher
education; it is the basis for meaning making and decision making. Teacher
education must begin, then, by exploring the teaching self” (p. 21). Thus, we
believe it will be beneficial for teacher educators to have a better understanding of
how preservice teachers view their future selves as teachers.

Research Questions

Given this understanding of preservice teachers’ possible selves and the relation of
possible selves to teacher education, we attempted to answer the following research
questions:

1. How do science preservice teachers envision their future possible self as a
teacher? What are their hopes and fears?

2. How are their hoped-for selves and feared selves balanced or unbalanced?

3. How do they describe the experiences that helped to shape their possible
selves?

Methods
Participants and Context

Eleven preservice teachers who enrolled in the secondary science teacher
preparation program at a large Southeastern University participated. There were 7
females and 4 males, and their ages ranged from 19 to 34 years. Detailed
demographic information is provided in Table 1.

The goal of this nationally recognized teacher education program is to provide
opportunities and experiences that allow teacher candidates to enter education
settings with the cognitive tools and attitudes needed for their successful
professional development in science education. The teacher education program
consists of two block schedules: Block I and Block II. Block I entails three core
courses, Practicum in Science Education, Science Curriculum and Learning, and
Methods of Science Teaching. It typically takes one or two semesters for students to
complete Block I. Eight out of 11 participants belonged to this Block I group, which
meant that they were in the teacher education sequence, but had not yet experienced
student-teaching. As this research is aimed at capturing preservice teachers’
perceptions of themselves and of the teaching, data were collected at the end of
Block I courses in order to ensure that participants had the full experience of these
courses.

Once they completed Block I successfully, they moved to Block II. Block II
includes three core courses, Science Education School-Based Internship, Reflection
on Science Teaching, and Philosophy and Leadership in Science Classroom
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Table 1 Participants’ background information

Group Pseudonym Sex Age Ethnicity Grade level they  Subject matter they
want to teach want to teach
Block I  Joyce F 23 Caucasian 9th—12th Biology, chemistry,
physical science
Julie F 27 Caucasian 9th Chemistry,
physical science
Lori F 24 Caucasian 9th or 10th Biology, chemistry
Barbara F 19 Caucasian 6th—12th Biology, chemistry
Terri F 21 Asian-American  9th—12th Anatomy, biology
Kim F 30 Caucasian 9th—12th Biology, any science
Ray M 22 Caucasian 9th—12th Environmental science
Ted M 32 Caucasian 8th—12th Earth and physical
science, biology
Block I Megan F 34 Caucasian 9th—12th Biology, physics
Terri F 21 Asian-American  9th—12th Biology, any science
Tim M 23 Caucasian 9th Biology
Mike M 27 Caucasian 9th—12th Biology, physical science

Practice. Students are also required to complete an 11-week long student-teaching
experience. It usually takes one or two semesters for students to complete Block II.
Three of participants belonged to the Block II group, which meant they fully
experienced student teaching. One participant (Terri) participated twice when she
was in Block I and Block II, thus four interview data were generated from Block II
group. As with Block I, data were collected at the end of Block II courses in order to
ensure that participants completed student teaching.

Data Collection

The possible selves questionnaire developed by Markus and Wurf (1987) and
Oyserman and Markus (1990) was modified and used. Participants were asked to
write down five hoped-for selves and five feared selves as a future science teacher
and to indicate the two most important possible selves in each category. Upon the
completion of this open-ended questionnaire, semi-structured interviews were
carried out to further explore those possible selves they generated with relation to
other motivational properties and preservice teacher education program. A semi-
structured interview protocol was created to serve as a reference guide for the
interviewer to structure the conversation and encourage the participants to discuss
their description of hoped-for and feared possible selves, major incidents that helped
them to move close or far away from the possible self, perception and interests
about teaching career, anticipated challenges, and their positive or negative views
and experiences about teacher education program. The interviews lasted 45 min to
1 h and half and were audio-taped.
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Data Analysis

We first analyzed participant’s written statements about their hoped-for and feared
selves to examine common patterns or differences among them. Similar statements
were grouped under broader and more abstract categories (Strauss and Corbin
1998). Next, in order to explore the balance between hoped-for and feared selves,
Oyserman and Markus’ (1990) scoring technique was adapted. If the hoped-for
possible selves and the feared possible selves represent a positive and a negative
aspect of a same domain, then the pair was considered ‘in balance’. For example,
the pair of a hoped-for possible self of “never satisfied with self education and
always having room for development” and a feared possible self of “static with lack
of desire to accelerate professional education” were considered in balance. This
matching pair was scored as 1 point. If the pair of possible selves they indicated as
the most important was in balance, then the pair received a weighted balance score
of 2. This weighting procedure is what varied from the Oyserman and Markus’
(1990) technique. As not all participants listed five hoped-for and five feared selves,
the balance score ranged from O to 10. Participants were ranked based on their score,
and their related motivational patterns were examined from the interview data. Each
interview transcript was read thoroughly and all responses relevant to our interests
were noted. We inductively analyzed data by condensing extensive text into core
categories and themes. Through an iterative process, common themes and patterns
were identified across participants, while recognizing the uniqueness or differences
among them (Le Compte and Preissle 1993; Strauss and Corbin 1998). In order to
enhance trustworthiness of the current study, we employed researcher triangulation
strategies by constantly comparing and discussing two researchers’ thoughts and
ideas throughout data analysis process.

Results
Description of Hoped-For and Feared Possible Selves

We initially identified eight categories from participants’ written responses for their
hoped-for and feared possible selves. Six categories were common to hopes and
fears, but there was also one unique category for each type of self. The six matched
categories were (a) sufficient versus insufficient content knowledge, (b) well-
managed versus poorly managed classroom, (c) effective versus ineffective
teaching, (d) being caring and helpful versus not being caring and helpful,
(e) having positive versus negative attitudes toward students and teaching, and
(f) demonstrating leadership versus not being liked or respected by fellow teachers.
The greatest frequencies of comments were concerned with hopes for being
effective and fears of being ineffective. The next highest frequency category
focused on attitudes toward students and teaching.

Table 2 shows the eight categories, with example statements and representative
quotations, and the differences in frequencies between the categories. We can see
that in regard to the effective/ineffective category participants described both
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cognitive (e.g., “teacher with successful students” and “boring”) and affective
aspects of effective teaching (e.g., inspirational and “lack of rigor”). The effective
teaching category accounted for about 75% of the possible self-statements.

We also found two categories that were affective in nature. Several participants
mentioned the caring role of teachers in terms of their hopes and fears. Interestingly,
lack of caring for students was articulated as a fear by both Ted and Tim, neither of
whom expressed hopes in the affective domain. The other affective category
focused on having positive attitudes about teaching and students, and enjoying
teaching. There generally were more fear statements than hoped-for statements in
both of these affective categories.

Leadership was a relatively small category. With one exception, leadership was a
category found more among the Block II participants than Block I. Julie was a Block I
participant who saw the teaching profession as being about change and social
responsibility. She indicated her hoped-for self of being a reformer. She was also
unique because she was the only participant who overtly stated that she expected the
teacher education program to prepare her for teaching and for leadership roles.

There was no category, other than leadership, that seemed to differentiate the
possible selves of participants from Blocks 1 and II. That we did not find much to
differentiate our two groups was contrary to our expectations. It is possible that the
developmental difference between being in Block 1 or II is not large enough to show
differences among students in a teacher educational program. However, as we will
explain below, our block II students might actually be in a state of disequilibrium
that makes for only a subtle difference in the data, but might turn out to be
instrumental in facilitating professional growth.

Balance Within Possible Selves: Did the Hopes and Fears Match for a Balanced
Structure?

Our next analysis examined whether or not each participant had balance between
his/her hoped-for and feared possible selves. In other word, we explored if hoped for
and feared selves represent a positive and a negative aspect of a same domain. The
balance rating scores ranged from 0 to 10 (see Table 3).

Ted and Tim were rated the lowest on balance, scoring 0, which means none of
their pairs of hoped-for and feared possible selves were in balance. They had noted
concrete nouns, like biology and high school teacher in their hopes, but noted more
affective adjectives (e.g., uncaring, burnt out, and not helpful) in their fears. Megan
in Block II reported more imagined fears than hopes. She also reported a fear of
physical limitations hindering her teaching, but did not report hopes for a physically
robust self to counter the feared self. It is interesting to note that most of the Block IT
students were not as balanced as the Block I students. This suggests to us that
student teaching may present the opportunity for disequilibrium in individuals’
possible selves related to their new profession. It is also interesting to consider that
having more balance may be necessary to encourage someone to be motivated
enough to get as far as student teaching, but following student teaching people need
to recalibrate, if they are going to survive the early years in the teaching profession
(Ryan 1986). Ray, with a score of 10, might be a good example of this. He seemed
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Table 3 Participants ranked

by balance score Participants Block Score
Barbara 1 10
Ray I 10
Terri I 8
Mike I 8
Joyce I 7
Julie 1 7
Kim I 7
Lori 1 4
Terri II 3
Megan I 3
Ted I 0
Tim I 0

very motivated to become a good teacher, while also understanding how teaching
can go bad for people. He used the calling metaphor to talk about his reason for
becoming a teacher and seemed to experience that calling as an intrinsic motivation:

I guess it just goes back to I just feel like it’s a calling and that I feel like I will
enjoy getting up and teaching every day and having an impact on students’
lives. ... I got a little more mature and realized that I could still have a nice
life. I guess, however you want to classify nice life, but that I could still be
successful without going to medical school or without making a million
dollars. So, that’s really the reason I came to terms with it, that I really did
want to teach.

That can be contrasted with Ted who also said he was “called” to teaching, and who
had 0 balance score. Ted admitted that he could be called to something else, if the
money was right.

I feel like it’s what I’'m called to do and all that but, of course, if my friend
called me up and was like, “I know a dude that wants to hire you and give you
a 100 grand a year selling plywood” I would pretty much be selling some
plywood. I mean, that’s a lot of money.

Ted seemed to use the metaphor more as an excuse to be pursuing teaching at this
point, rather than to describe something he felt intrinsically.

The rest of the participants had moderate to high balance (three scores of 7 s, two
8 s, and two 10 s). Mike was the only Block II participant who had a high balance
score 8. His hopes and fears were focused on being an effective science teacher,
who helps other teachers. Julie, an ideal teacher candidate due to her focus on
becoming an expert teacher and a leader among colleagues, scored slightly above
the middle of our balance distribution. She was generally balanced, but her hopes
were more about leadership, while her fears were about being an ineffective teacher.
Like Mike, she used the calling metaphor and seemed to internalize that calling as
something intrinsically meaningful.
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How Do They Describe the Experiences That Helped to Shape
Their Possible Selves?

The primary contributing factors in shaping students hopes and fears seem to be
their earlier experience with either a summer camp, church camp, tutoring
experience, or being a teaching assistant that lead him/her to shape their hoped-for
selves. For example, Lori who worked as a teaching assistant in the college setting
gave examples of how her teaching assistant experience helped her to learn
classroom management skills:

Well, like how I dealt with the kid sleeping [during the teaching assistant
years]. I called his name a couple of times, and when he did it again for the
next couple labs I would stand right by him. Like today, the first day after that,
I didn’t stand by him today, and he’s paying attention again and I can see he’s
trying. So, I think you kind of have to make him know that you’re serious, and
it feels a lot better that he wasn’t sleeping.

Once the decision to be a teacher was made, several participants seem to justify
the decision by referring to the decision as a calling. Rarely were participants able to
describe concrete experiences that helped them develop their hopes and fears.
Instead they described the more general experience just noted. One exception was
Barbara who had a traumatic event, getting her period for the first time, during a
school trip. The adept caring shown by a teacher assuaged the trauma. This
experience made Barbara very aware of how important a caring teacher could be to
a student. She recalled how the teacher helped her during the experience:

Anyway, for the first time on that trip I got my period and I had a teacher, two
teachers actually on that trip who I really liked a lot. They were my friends.
I know one teacher she took me to the store and she got me what I needed and
she bought me ice cream and she was, “It’s going to be okay.” and I guess
I felt comfortable talking to that. I was so freaked out, but she made it okay.
I guess I would like that to be able to just make my students feel so
comfortable that they could come to something so embarrassing like that.

These findings about the influential role of prior experiences, outside of the
teacher education program, are consistent with the study by Schutz et al. (2001) on
critical incidences of preservice teachers. They explored the notion that there are
critical incidences in peoples’ lives that they interpret to be experiences that are
central to their pursuit of particular goals. These experiences are thought to expose
the extent to which a person is a good fit with the environment that they are pursuing
for the future. Schutz et al. (2001) found that preservice teachers shaped and
reshaped their goals based on experiences that seemed to demonstrate to them
whether or not they should continue to pursue the goal of becoming a teacher. It
seemed that most of our participants were able to interpret some general past
experiences, such as camps or tutoring, as providing evidence that they might be a
good teachers. However, we suspect that these more general experiences would not
qualify as critical incidences, whereas Barbara’s really does.
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In our data, for feared selves it was often a negative experience with education
that allowed these participants in a teacher education program to imagine their
teaching-related fears. In some cases, it was clear that the participant reflected on
his/her perceived weaknesses and these reflections became the source for the stated
fears. On the one hand, this reflection would seem to be a positive outcome of a
metacognitive process, but in the statements these fears often came across as almost
exaggerated or too focused on the negative. For example, Terri was worried about
looking young and feared being perceived as a friend rather than an authority figure.
She articulated her fear in this way:

I’ve always looked really young for my age. I’'m just scared that when I start
teaching that, because I look so young, that students are not going to be as
respectful or not going to treat me as a teacher. They might think of me as
their friend. So, it’s kind of stupid, but it’s been one of those things on my
mind that I'm really scared of, because I want to be viewed as the teacher and
not one of them.

She was the only participant who was interviewed before and after internship and
she indeed had to recover from being overly friendly to her students during her
student teaching. Her experience was that of a self-fulfilling prophecy. First she
explained how she fell into realizing her fear:

Especially in the beginning, I really wanted my students to like me and so I
think I tried a lot. Instead of being so strict on them sometimes, I was more
lenient than I should have been and since I already look so young that was a
problem, too. So, they already thought I was - that I wasn’t a teacher.

She realized that she had let it go too far and had to assert control. She explained
how she was able to recover:

I just would have to catch myself before I let them do that and I just had to be a
little bit more strict. Like I won’t let them do some of the things I let them do
before like go to their locker in the middle of class and stuff like that. At first they
were kind of shocked I think when I initially started to be more strict and tried to
back off from them, but we got to a balance towards the end so it was okay.

In general, when our participants were projecting into the future based on their
perceived weaknesses, they were attributing the causes to uncontrollable factors
(Weiner 1985). In other words, they were framing the possible problems in ways
that they would be unable to change. This is not what we would call a good
metacognitive strategy.

The aspects of the teacher education program that were reported as being
influential were those that involved working with actual students (all the field
experiences were deemed important) and interacting with actual teachers (either in
field placements or university classes). For example, Megan explained the
effectiveness of student-teaching experience in preparing to become a teacher:

I have learned five million times more things just by being there [classroom]
and doing it than I think anybody could have written a book about or actually
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told me about. I'm definitely one of those people who can tell me what you
think no matter how many times, but I’'m not going to—I have to experience it
for myself.

A few participants said that interacting with peers was good, but most were clear in
that their hopes and fears were established prior to the teacher education program.
Although our data are exploratory in nature, it is worthy to note that preservice
teachers’ prior experiences seemed to shape their hopes and fears more than what
they experienced during teacher education program.

Interpretation of Findings

We noted that although some of our category findings about hoped-for and feared
possible selves were consistent with those of Fajet et al. (2005), the differences were
more striking. Fajet and his colleagues asked their preservice teacher participants to
talk about characteristics of good and poor teachers. One similarity in the findings
was that their most common theme was pedagogy and classroom management,
which we found to be very similar to our effective teaching and classroom
management category. However, they found that their preservice teacher partici-
pants were very focused on the affective aspects of teaching and rarely mentioned
the cognitive issues. Our participants also mentioned many affective hopes and
fears, but they also were very sharply focused on cognitive issues related to being
effective. Also, unlike Fajet et al. (2005) findings, we found concerns for content
knowledge and the ability to help students develop knowledge. It is possible that
participants in our study were more mature in their teacher identity than the
participants who were in the beginning of the teacher education program in the Fajet
et al. (2005) study. We also think our participants were identified as science teachers
and this also helps explain their focus on content and the more cognitive aspects of
teaching. Although we do not have comparative data that would allow us to strongly
assert this point, our participants often referred to themselves as prospective science
teachers and not just teachers and this can be taken as evidence that the science part
of their future career was salient to them during the study.

We found it interesting to examine our results in light of Sadler’s (2006) study of
student teachers in a science education program. His participants had concerns that
matched ours in regard to a focus on management issues (for both instruction and
student behavior in the classroom) and recognition of the role of content knowledge.
In Sadler’s data, it seemed that having a strong base of content knowledge provided
the student teachers some level of comfort. It does seem that science education
programs should be sure to allow students the time and coursework for building
their content knowledge so that they may approach student teaching with that
support for their self-efficacy.

In regard to the balance scores, before reflecting on the findings we had assumed
that balance between hopes and fears was optimal. In looking at the data, we saw
evidence that lack of balance in some cases, such as Julie’s hope for leadership,
might be construed as striving toward a goal. Consistent with flow theory
(Csikszentmihalyi 1990, 1997), people need to have challenges to strive toward to
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maintain their motivation. Perhaps a perfect balance between hopes and fears does
not support motivation to continue to strive since the motivating challenges are less
apparent in the presence of balance.

Another perspective we now have on the balance is that less than perfect balance
also suggests disequilibrium. Experiences of disequilibrium are considered essential
for conceptual change (Posner et al. 1982) and belief change (Pajares 1992). In
order for educational experiences to impact students, belief change is often required.
In the teacher education literature, we see the need for disequilibrium documented
as a requirement for program impact on beliefs about teaching and learning (e.g.,
Hollingsworth 1989; Holt-Reynolds 1992). The goal is for the student to integrate
new knowledge into her/his existing belief system. Without an experience of
imbalance or disequilibrium to shake up their belief system, preservice teachers
have been found to hold on to their prior belief despite what they learned in their
coursework (Hollingsworth 1989; Holt-Reynolds 1992). Therefore, we think that
the fact that our Block II students were less balanced might indicate that the student
teaching experience provided some experience of disequilibrium that they will now
need to resolve with new experiences as teachers to further integrate their beliefs
about their future self as a teacher.

Concerns about preservice teachers’ beliefs and the relative impotency of teacher
education programs are well documented in the literature (e.g., Hollingsworth 1989;
Holt-Reynolds 1992). In particular, a plethora of research supports the idea that it is
critical for preservice teachers to change their beliefs, but also it is extremely
difficult to change beliefs because they develop over years of personal experiences
in schools and are often not explicit to the individual (e.g., Ashton and Gregoire
2003; Borko and Putnam 1996).

However, we also think that our findings give some insight into where the
influence might be found. Given that we know that preservice teachers have prior
histories (Holt-Reynolds 1992) and past and/or critical incidences (Schutz et al.
2001) that they bring with them to the program, we can develop instructional
experiences that expose those historical experiences so that they can be used for
discussion and reflection. We think those prior experiences can be used to foster
disequilibrium that then can be used to encourage positive motivation to teach.
Schutz et al. (2001) discussed the notion of emergent motivation, which they
borrowed from Csikszentmihalyi’s flow theory (1990), and how past experiences
provide the substance from which that emergent motivation is derived. As the
literature on beliefs change emphasizes, it is important to teach preservice teachers
in a way that make their implicit experiences and beliefs explicit, and increase the
opportunity to confront the contradictions between their existing beliefs and newly-
acquired knowledge and understanding (Ambrose 2004; Anderson and Piazza 1996;
Gregoire 2003).

Discussion and Implications

Before we present the implications of our study findings, we would like to discuss
some limitations. Two limitations have to do with our participants all being in one
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science teacher education program. First, although we targeted preservice science
teachers, we now think that it would have been helpful to have data from other
teacher education programs with which to compare these findings. Second, we also
only collected data at one institution. Of course, participants from this science
education program may have distinctive characteristics that are not shared with
similar individuals in others science teacher education programs. Therefore, these
findings should be understood in this light and interpreted with caution. Another
limitation is that only 11 participants are included and, except for one individual,
participants had only a single interview. Despite these limitations, we believe this
study sheds important light on our research questions.

Understanding preservice teachers’ initial motivation to choose teaching as their
career and related future self perception can help teacher educators better prepare
preservice teachers, so that they can enter education setting with the highest
probability of success. Based on the findings of this study, first we think that science
teacher educators should pay more attention to students who are unable to elaborate
on their hoped-for possible selves. Examples from our data were Tim and Ted. As a
number of possible-self researchers noted, the possible self-functions as a standard
against which individuals calibrate external stimuli and reflect on the appropriate-
ness of their current behaviors (Ibarra 1999; Markus and Nurius 1986; Markus and
Wurf 1987). Thus, if individuals cannot elaborate their hoped-for possible selves,
they are more likely to lose motivation and confidence, which may also elicit
unpleasant emotions such as anxiety and frustration.

In order to consider possible strategies to help those preservice teachers like Tim
and Ted, we first need to understand how the possible self is constructed. According
to Ibarra (1999), individuals construct their possible selves through exploration of
the fit between their own self-perception and the demands of the new roles. This
negotiation process includes three iterative tasks: (a) observation of role models to
build repertoire of possible selves, (b) experimentation through imitation and true-
to-self strategies which attempts to increase authenticity, and (c) evaluation and
modification of possible selves. Thus, first of all, it is critical for preservice teachers
to have appropriate role models that they can observe, learn, and build a store of
knowledge, skills, routine and attitudes required for teaching career. Furthermore,
the teacher education program can facilitate this by providing mentoring relation-
ships between preservice teachers and in-service teachers. The importance of
mentoring for preservice teachers has been repeatedly addressed and supported in
the existing literature (Fletcher 2007; Segall 2002; Valencia et al. 2009). In addition,
this implies that teacher educators themselves need to have awareness and
consciousness that their relationships with preservice teachers can function as a
context where preservice teachers can develop role models.

The findings of this study showed that Tim and Ted also did not have balance
between hoped-for and feared possible selves. In general, preservice teachers who
completed student teaching (Block II participants) tend to hold less balanced
possible selves than those who had not done student teaching (Block I participants).
Unlike the existing theoretical proposition that suggests a linear relationship
between the level of balance of possible selves and the level of motivation, our data
showed that losing some balance due to new challenges and experiences can be a
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necessary and important process for individuals’ growth and learning. While
preservice teachers experience student teaching, their existing idea and repertoire of
teaching and being a teacher are inevitably challenged. As other researchers have
suggested (Ibarra 1999; King and Hicks 2007; Posner et al. 1982), accommodating
to a new environment requires individuals to re-examine and modify their pre-
established meaning structure, and to create a new scheme that fits well to the new
situation. Thus, adapting to new stimuli and different environments encompasses
dynamic tension, because it comes with the process of discarding certain ideas about
the teaching career and the related possible self that does not work well in the new
circumstances. It is likely that the individual will maintain some notions about
teaching as a career, and some aspects of the underlying possible self, that still fit
well with the new environment and roles, and thus create a new array of knowledge
about teaching career and possible self.

These adaptation processes through new stimuli (i.e., student-teaching) make
preservice teachers vulnerable and lose balance of possible selves. It is important for
teacher educators to have awareness that preservice teachers go through this
disequilibrium process at some point in time during their teacher education
program. Instead of ignoring or treating it as a trivial matter, teacher educators need
to teach and openly talk about this developmental process with preservice teachers.
In addition, recognizing the importance and necessity of a lack of balance for their
possible selves and vulnerable feelings associated with their professional prepara-
tion may increase preservice teachers’ chance to seek help when difficulties arise,
and to find solutions instead of suppressing concerns.

Conclusion

Given the increasing concern about beginning teachers’ attrition rate, in particular
the high attrition rate of science teachers, we attempted to explore preservice
science teachers’ future self-perception and the impact of the teacher education
program. As Ingersoll (2003) showed, based on the analysis of the national Schools
and Staffing Survey (SASS) and Teacher Follow-up Survey (TFS), the connection
between teacher preparation and beginning teachers’ attrition rate has been strongly
supported, despite the evidence that preservice teachers do not overtly recognize the
role of their teacher preparation program. Beginning teachers who had received
particular types of preservice training (i.e., training that included student-teaching,
feedback on teaching, observation of other classes, child psychology and learning
theories) had far lower attrition rates than those who did not receive such training. In
other words, the way beginning teachers perceive themselves and perform in their
career has likely been shaped through their continuously forming array of self-
knowledge and skills, which include the preservice teachers’ future self-perception
that they had at their preservice stage. Therefore, teacher education programs play a
critical role in building beginning teachers’ self-perception, career performance, and
long-term career decision-making.

The challenge to support and retain beginning teachers is a continuing burden for
today’s schools. The current study contributes by demonstrating an in-depth
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understanding of preservice teachers’ entering motivations, future self-perceptions,
and developmental characteristics, all of which will serve as means to improve
teacher preparation programs and to retain quality teachers.
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