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Abstract

There is currently a great concern among educationalists regarding the widespread decline in
student interest in school science. As a result of this decline, our future teachers will be faced
with the challenge of enhancing their students’ long-term interest in science. Yet it is not
known whether they will have the dispositions necessary to achieve this. Teacher
self-efficacy is known to be a relatively accurate predictor of teacher behaviour. The purpose
of this study was to investigate preservice teachers’ self-efficacy for enhancing students’
long-term interest in science. The participants were 121 preservice primary teachers and 31
preservice secondary science teachers. Quantitative data were gathered using a survey, and
qualitative data were gathered by interviews with 13 participants. It was found that both
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primary and secondary preservice teachers had moderately positive self-efficacy. This was a
welcome finding, because it suggests that if these levels of self-efficacy are maintained, then
once they become practicing teachers they will have the necessary disposition to make
vigorous efforts to enhance their future students’ interest in science.
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1. Introduction

Nearly all people have particular topics or activities in which they have an ongoing interest.
These well-established and sustained interests have been referred to as individual interests.
Renninger, Ewen, and Lasher (2002) defined individual interest as “the relatively enduring
predisposition of a person to re-engage particular classes of objects, events, or ideas” (p. 467).
This type of interest is educationally important: Ainley, Hidi, and Berndorff (2002) stated that
the positive affect and persistence associated with individual interest “tends to result in
increased learning. For example, the reader with an individual interest in ecology and
conservation seeks opportunities to engage in associated activities and while so engaged
experiences enjoyment and expands his or her knowledge” (p. 545). Thus, students who have
a sustained interest in science have been found to experience greater conceptual change,
greater science literacy, and greater achievement than those who do not have such interest
(Jack, Lin, & Yore, 2014; Linnenbrink-Garcia, Pugh, Koskey, & Stewart, 2012; Randler &
Bogner, 2007).

Unfortunately however, there is a widespread decline in interest in science among school
students. Rennie, Goodrum, and Hackling (2001) reported that many students find high
school science to be “neither relevant nor engaging and does not connect with their interests
and experiences” (p. 455). More recently, Kennedy, Lyons, and Quinn (2014) reported a
continuing decline in science enrolments in Australian high schools, and Tytler (2007) stated
that 61% of year 12 students who did not chose science stated that their reason was because
they did not like it or they found science to be boring. This problem is of international
concern, as Danaia, Fitzgerald, and McKinnon (2013) reported,

Over the last two decades, in a number of developed countries, there has been a growing
concern about both the waning interest many high school students display towards science
at school and the declining number of students pursuing science in the post-compulsory
years of secondary education (p.1502).

Recent studies have noted declining interest in science among students in Canada (Potvin &
Hasni, 2014), Singapore (Oon & Subramaniam, 2011), Germany (Trébst, Kleickmann,
Lang-Schubert, Rothkopf, & Mdller, 2016), and the UK (White & Harrison, 2012).

Australian science curriculum documents have recognized the educational importance of
enhancing student interest in science. In the NSW primary syllabus (Board of Studies, 2013)
one of the Aims is, “to develop their understanding of, interest in [emphasis added], and
enthusiasm for science” (p.14). Similarly, the NSW secondary science syllabus (Board of
Studies, 2013) states that teachers should seek to develop students’ “interest in and
enthusiasm for science” (p. 79). This is also reflected in the aims of the Australian
Curriculum (Australian Curriculum Assessment and Reporting Authority, 2015) in which it is
stated that teachers should,

ensure that students develop an interest in science [emphasis added] as a means of
expanding their curiosity and willingness to explore, ask questions about and speculate on
the changing world in which they live (p.4)
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These syllabus statements imply that our future teachers will be faced with the challenge of
creating a positive interest in science among their students. One problem however, is that it is
not known whether our future teachers will have the dispositional attributes to achieve this
aim. One of the most important factors that influence teacher behavior is their self-efficacy
(Bandura, 1997). Previous research has found that when teachers feel efficacious about a task
they will be more likely to make vigorous efforts and will eventually succeed in that task.
Self-efficacy is therefore a good predictor of teacher behavior. However, it is not known
whether preservice teachers feel efficacious about their ability to develop positive interest in
science among their future students. This is the purpose of the present study.

A\ Macrothll'lk Global Journal of Educational Studies

2. Theoretical Framework: Teacher Self-Efficacy

Self-efficacy was defined by Bandura (1981) as “judgements about how well one can
organize and execute courses of action required to deal with prospective situations that
contain many ambiguous, unpredictable and often stressful elements” (p. 200). Thus,
self-efficacy represents a belief in one’s ability to perform a challenging task. Self-efficacy is
important because people who have a high self-efficacy for a particular task will be more
willing to attempt that task and will tend to persist with it when difficulties are encountered.
Whereas individuals with low self-efficacy for that task will be more likely to avoid the task
or give up when difficulties occur. Bandura (1997) stated that “different people with similar
skills or the same person under different circumstances may perform poorly, adequately, or
extraordinarily depending on fluctuations in their beliefs of personal efficacy” (p. 37). An
important characteristic of self-efficacy is that it is specific to a particular task, and in this
way it differs from constructs such as self-concept, self-worth, and self-esteem, which have
more global connotations (Tschannen-Moran, Woolfolk Hoy, & Hoy, 1998). Finally, Bandura
(1997) proposed that the main sources of efficacy information are enactive mastery
experiences (successful experience in performing the task), vicarious experiences (observing
another person successfully performing the task), verbal persuasion (feedback from
significant others), and physiological/affective states (levels of stress and fear).

Teacher self-efficacy is a construct that has been widely used to explain teachers’ approaches
to teaching. It has been defined as the “extent to which a teacher believed he or she has the
capacity to affect student performance” (Tschannen-Moran et al., 1998, p. 202). Bandura
(1997) argued that instructors with high teacher efficacy,

operate on the belief that difficult students are teachable through extra effort and
appropriate techniques and that they can enlist family supports and overcome negating
community influences through effective teaching. In contrast, teachers who have a low
sense of instructional efficacy believe there is little they can do if students are unmotivated
(p. 240).

According to Bandura (1997) teachers with a high sense of instructional efficacy do a better
job of preparing lesson plans, managing classroom discussions and other instructional
activities, tend to use persuasion rather than authoritarian control, and will support the
development of their students’ intrinsic interest. This in turn has positive effects on student
learning and achievement. On the other hand, teachers with low instructional efficacy have a
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weaker commitment to teaching and spend less time on subject matter that may be
challenging for students. For these reasons Tschannen-Moran and Woolfolk Hoy (2007)
stated that self-efficacy is “a self-fulfilling prophesy” (p. 945). However, a teacher’s
instructional efficacy can vary from subject to subject, so a teacher who is highly efficacious
in language may be less efficacious in science, or vise versa (Bandura, 1997).

A\\ Macrothll'lk Global Journal of Educational Studies

2.1 Science Teaching Self-Efficacy

Many primary teachers have low self-efficacy for teaching science, and this has been a
concern to educationalists for many years. Skamp (1991) for example, found that both
preservice and inservice primary teachers had low confidence for teaching science (note that
the term confidence has been used in some previous studies in place of self-efficacy). More
recent studies have tended to confirm this pattern (Mansfield & Woods-McConney, 2012;
Palmer, Dixon, & Archer, 2015; Sandholtz & Ringstaff, 2011). Low self-efficacy for science
teaching is a critical issue because of its effect on teaching quality and student learning in
science. Harlen and Holroyd (1997) reported that in UK primary schools, teachers with low
confidence tended to have a poor understanding of science concepts, and this severely limited
the children’s learning. Similarly, Appleton and Kindt (1999) reported that the poor quality of
science teaching that occurred in many Australian primary schools was partly due to low
levels of teacher confidence. Andersen, Dragsted, Evans, and Sgrensen (2004) reported that
the quality of science teaching in Danish elementary schools correlated with the teachers’
self-efficacy scores. Petersen and Treagust (2014) noted that science was one of the least
taught subjects in Australian primary schools and argued the importance of examining the
self-efficacy beliefs of the teachers involved.

It should be noted that this pattern of low science teaching self-efficacy among primary
teachers does not necessarily apply to secondary science teachers. Savran and Cakiroglu
(2003) compared primary and secondary science preservice teachers, and found that the
secondary group were more efficacious than their primary counterparts. Haigh and Anthony
(2012) however, warned that secondary science teachers may feel more efficacious in some
science topic areas compared to other science topic areas.

2.2 Measurements of Specific Science Teaching Self-Efficacy Beliefs

In many studies, science teaching self-efficacy has been measured as a general construct, and
these studies have tended to use broadly focused instruments such as the Science Teaching
Efficacy Belief Instrument (STEBI versions A and B) developed by Enochs and Riggs (1990).
In recent years however, it has been recognized that teachers may hold different levels of
efficacy about different aspects of science teaching. For example, studies have focused on
efficacy for chemistry teaching (Uzuntiryaki, 2008), teaching science by inquiry (Seraphin,
Philippoff, Parisky, Degnan, & Warren, 2013), integrating Facebook into teaching (Blonder &
Rap, 2017), teaching socioscientific issues (Kiling et al., 2014), and integrating ICT into
science (Annetta, Frazier, Folta, Holmes, Lamb, & Cheng, 2013).

However, there is an important omission from this research. At this time, there appears to
have been no study that has investigated teacher efficacy beliefs about their ability to enhance
students’ long-term interest in science.
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3. The Present Study

Very little is known about preservice teachers’ efficacy for enhancing students’ long-term
interest in science. Yet enhancing student interest in science is a significant issue
internationally, and it has been identified as a syllabus aim at both primary and secondary
level in Australia. Thus, it is today’s preservice teachers who will be faced with the task of
building an interest in science among their future students. Self-efficacy beliefs can provide a
powerful predictor of teacher actions. Therefore, if preservice teachers confidently believe
they can enhance student interest in science then they will be more likely to implement the
actions that are necessary to make that happen. Consequently, the aim of this study was:

To identify preservice primary teachers’ and preservice secondary science teachers’
self-efficacy beliefs about their ability to enhance students’ long-term interest in science.

4. Methods

This study involved a mixed methods design, as data were collected using survey and
interview. This allowed validity and reliability to be established by triangulation as well as
quantitative analysis.

4.1 Participants

The participants were 252 preservice teachers who attended a university in south-eastern
Australia. A criterion for selection was that the participants should have completed, or at least
be currently participating in, their science methods units. The reason for this was that the
science methods studies would perhaps be where students might have learnt how to teach
science in a way that would maximise student interest. Four groups of participants were
involved, namely second year primary teaching undergraduates (N = 118), third year primary
teaching undergraduates (N = 103), third year secondary science teaching undergraduates (N
= 22), and second year secondary science teaching masters students who had already
completed a previous degree in another domain (N = 9). The disparity in numbers between
primary and secondary participants was to be expected because the university where the
study was conducted prepares considerably more primary teachers than secondary science
teachers.

All participants were volunteers. They were informed that participation or non-participation
in this study would not be linked to their grades, and that their responses would be
anonymous and confidential. The data collection was carried out by a person who was not
otherwise involved with any of the courses.

4.2 The Science Education Studies

The preservice primary teaching program contained a science content unit which students
normally completed in their first year, and a science methods unit of one semester which was
normally undertaken in second year. Informal discussion with the instructors on these units
revealed that they were aware that many preservice primary teachers do not have positive
attitudes towards science. Consequently, they made it a priority to not only teach science and
the methods for teaching science, but also to provide these preservice teachers with positive
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experiences that would hopefully help to build their interest and enthusiasm for the subject.
As such, the instructors reported that they regularly included hands-on activities that were
relevant to primary schools, and often included personal anecdotes, visual demonstrations, or
interesting facts in order to build interest as well as knowledge.

In contrast, the science content studies in the preservice secondary teacher undergraduate
program consisted of a standard major in science, and the masters students had already
completed a major in science. These students were required to complete at least two science
teaching methods units. According to the instructors, these units included extensive
discussion about how to teach science and how to make science lessons interesting to
adolescents, by using techniques such as relating it to real life, using student-centred teaching
strategies such as inquiry, and by integrating ICT into lessons.

4.3 Data Collection and Analysis: Survey

The main purpose of the survey was to measure preservice teachers’ self-efficacy for
enhancing students’ long-term interest in science. As there appeared to be no pre-existing
survey of this type, it was necessary to develop one for this study. An initial list of 12 items
was created. Each item was linked to a four point Likert scale (Strongly Agree, Agree,
Disagree, Strongly Disagree). Some items were positively worded and others negatively
worded, in order to minimize repetitive answering. To analyse this survey, the responses for
each item were able to be coded using a scale of 1 (low self-efficacy) to 4 (high self-efficacy),
and the negatively worded items were reverse coded.

This survey was administered to all four groups of preservice teachers (second year primary,
third year primary, secondary undergraduates, and secondary masters). A total of 290 surveys
were distributed during lectures and tutorials, and 252 completed surveys were received,
indicating a response rate of 87%. A Principal Components Factor Analysis was then
conducted on the twelve items. Two main factors were extracted, accounting for 32.84% and
12.60% of the variance respectively. Only the first factor was retained. It contained nine
items, all with loadings greater than 0.5 on the first factor. The nine items and their factor
loadings are presented in Table 1.

Table 1. The self-efficacy to enhance students’ long-term interest in science scale

Item Factor Loading
I do not have the strategies to enhance students’ general liking for science. 0.67
I know how to increase students’ long-term interest in science. 0.65
I have the skills to increase students’ long-term interest in science. 0.65
I know how to motivate students’ general interest in science. 0.61
If I had students who did not like science, | am sure | could get them to like science. 0.54
My university program has prepared me well to enthuse students about science. 0.66
I believe | can help students develop an enjoyment of science. 0.55
I am confident that my future students will learn to love science. 0.67

My university program has not prepared me with strategies to increase students’ long-

term interest in science. 0.65
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To examine the internal consistency of this nine-item scale, a reliability test was conducted.
The Cronbach’s Alpha reliability score for the scale was 0.82. Inspection of these items
showed they all related to preservice teachers’ self-efficacy that they could increase students’
interest in science. As a result, the scale was labelled “Efficacy to Enhance Students’
Long-term Interest in Science”. Although participants had responded to all 12 items in the
initial instrument, only their responses to these nine items were used for further analysis.
Analysis of variance (ANOVA) and an independent samples t-test were used to compare the
four groups of participants (second year primary, third year primary, undergraduate secondary,
masters secondary) for efficacy to enhance student interest in science.

4.4 Data Collection and Analysis: Interviews

The main purpose of the interviews was to provide an additional source of data, for the
purposes of triangulation. A guided interview approach was used, in which guide questions
were followed by further probing and clarifying questions. The interview guide questions
were developed from pilot interviews with two preservice teachers who were not included in
the final study. The interview guide questions were,

1) Do you feel confident that you could increase your students’ long-term interest in science
when you become a teacher? Please explain.

2) On ascale of 1-10 with 10 being the highest how confident are you that you can increase
your students’ long-term interest in science when you become a teacher? Please explain.

Note that the term “confidence” was used in the interviews, because the pilot interviews had
indicated that participants related more easily to it than to the term self-efficacy. Thirteen
students were interviewed: eight preservice primary teachers and five preservice secondary
science teachers. In the primary group, there were 6 females and 2 males. In the secondary
group, there were two Masters students (a male and a female) and three undergraduates
comprising two males and one female. Thus, the interviewees included a variety of
participants who represented the main groups involved in the study, and both genders. As all
of these participants volunteered to be interviewed, it raised the question of whether these
were individuals who were naturally more positively efficacious. This did not appear to be
the case however, because as will be shown in Table 2, most of the interviewees were in the
moderate range for efficacy to enhance interest in science, with some more positive and
others more negative.

Each interview lasted approximately 10 minutes and was recorded and transcribed verbatim.
Standard qualitative techniques involving inductive thematic analysis (Braun & Clarke, 2006)
were used to analyse the transcripts. This involved the initial coding of the responses based
on the literal wordings used by the students then combining of those into larger categories if
they seemed to express the same idea.

5. Results
5.1 Survey Results

Possible scores on the “Efficacy to Enhance Students’ Long-term Interest in Science” scale
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ranged from 9 (i.e., 9 x 1) to 36 (9 x 4) so the mid-point on the scale was 22.5. The means
for all four groups (second year primary, third year primary, secondary undergraduate,
secondary masters) are presented in Figure 1, which shows that all were above the midpoint
score of 22.5. This suggests that all groups had positive levels of self-efficacy for enhancing
students’ long-term interest in science.

mean efficacy

24.5

second year primary third year primary secondary masters secondary undergraduate

Figure 1. Mean self-efficacy scores for each group

A one-way ANOVA was conducted to compare differences in self-efficacy among the four
groups. The ANOVA was significant: F(3, 252) = 21.88, p = .000. Post hoc tests (Fisher’s
Least Significant Difference test) revealed there was a significant difference between the
second year primary group and each of the other groups, that is, the third year primary (p
=.000), the secondary Masters (p = .013), and the secondary undergraduates (p = .014). This
suggested that the second year primary preservice teachers had greater self-efficacy than the
other three groups. This result may be related to the timing and content of the science
methods units, as explained in the Discussion.

In addition, an independent samples t-test was conducted to compare the combined primary
against combined secondary participants. No significant difference was found, between the
primary group (M = 25.7, SD = 3.22) and the secondary group (M = 25.35 SD = 2.61); t(252)
=.729, p = .242. This suggested that there was not an overall difference between the efficacy
of the primary participants and that of the secondary participants.

5.2 Interview Results

Among the primary interviewees, responses to the first interview question (Do you feel
confident that you could increase your students’ long-term interest in science when you
become a teacher? Please explain.) revealed a range of confidence levels, from moderately

49



H Global Journal of Educational Studies
A\\Mac.rOtthl,;'k ISSN 2377-3936
Institute 2019, Vol. 5, No. 1

negative, to neutral, and moderately positive. The primary interviewees explained that during
the science methods units at university they had been taught how to arouse students’ interest,
and this had positively affected their confidence (e.g., “We have been taught various
techniques on how to engage students in science using interesting information which would
gain their interest” male third year primary). Positive practicum experiences had also
positively influenced their confidence: “I think science is also pretty easy in the classroom.
It’s a fun subject, because the kids can work with hands-on and do practical stuff” (female
third year primary). However, factors that negatively influenced their confidence were: first,
their lack of experience as teachers (e.g., “because | am not a teacher yet. I'm still a
preservice teacher” female third year primary); or second, because they didn t see themselves
as science specialists (e.g., “My strengths are more the social sciences and humanities. | am
not very maths and science. They are not my strength” female third year primary). The
techniques they suggested could be used to build student interest in science included doing
experiments (e.g., “If it’s very much just textbook then no-one is going to be engaged.
No-one is going to be interested. So if you’ve got experiments, having hands-on. That needs
to be in every lesson” male third year primary), and by modelling an interest in science (e.g.,
“I would model it myself. Showing things | might find interesting. You can introduce a topic
by telling the children some interesting facts, something they might think is interesting,
amusing or funny, or connecting with our past stories, so what we might have encountered as
an adult. So that’s modelling our interest in science” female second year primary).

Among the secondary interviewees, several made a point of emphasising the importance of
developing their future students’ interest in science (e.g., “I guess it’s the foundation for
methodical thinking and scientific thinking . . . If you continue it from primary school and then
you further continue it into high school, it will set people up for scientific thinking for after
school. So whether you go to university or if you do a trade” male undergraduate; and “We
need people who are scientifically literate and who are comfortable with science. | also think
it’s important because perhaps for some types of students there might be a feeling that science
is not for them” male undergraduate). The secondary interviewees confirmed that during their
science methods units at university they had been taught techniques for arousing student
interest (e.g., “We obviously talk about it in the science methods courses and other education
courses. And we discussed it and some ways how to do it” female secondary undergraduate).
These techniques included relating science to things they can do outside of school (e.g., “In the
class you can do the practical side of things that they can do at home. So they can go home and
show their brothers or sisters or parents and that way they can sort of have an interest in it
outside of school. And | think once it’s outside of school you’ve got a bit of a start on their
long-term interest” male secondary undergraduate), doing science experiments (e.g., “I believe
in science being hands-on, those [activities] that students will enjoy and learn by doing in the
science classroom rather than just observing and being dictated to. Involving the students in
actually doing the science in conducting experiments, making their own observations and
making their own interpretations” male secondary undergraduate), and relating it to the real
world (e.g., “If you can relate it back to the student’s background, their cultural understanding,
integrate it with other subjects that they have been learning, then they can see the real big
picture and how the learning relates to the real world” female secondary masters). Most of the
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secondary interviewees expressed moderate confidence. Many of them pointed out that they
were still preservice teachers rather than inservice teachers, so their lack of classroom
experience affected their confidence (e.g., “I feel quietly confident because at the moment |
have only spent four weeks in the classroom, so | don’t want to make any claims that I can do
one thing or another just yet” male secondary undergraduate; and “To be honest, I’d probably
think it’s too early to say so there’s probably a bit of lack of confidence there. But | believe
once | learn ... once | become a half decent teacher after a couple of years of teaching I’d be
able to [enhance interest in science]” male secondary masters). Some of the secondary
interviewees stated that other factors apart from the teacher would probably affect their success
in enhancing interest in science (e.g., “50% of the impact comes from the home life, and
teachers have 30% impact, so we are the second biggest and can try our best but community
can be a big factor” female secondary masters).

Responses to the second interview question (On a scale of 1-10 with 10 being the highest,
how would you rate your level of confidence for increasing your students’ long-term interest
in science when you become a teacher?) are shown in Table 2. Nearly all the interviewees
were in the positive range for confidence, although there was more variation among the
primary group. Apart from this difference in the spread of responses, no major differences
were apparent between primary and secondary interviewees.

Table 2. Interviewees’ level of confidence to enhance students’ long-term interest in science

Confidence Level Primary Secondary
8-10 (high) 3 0
5-7 (moderate) 4 5
3-4 (low) 1 0
1-2 (very low) 0 0

6. Discussion
6.1 Preservice Primary Teachers

From the survey, it was found that both groups of preservice primary teachers (second years
and third years) had a positive level of efficacy that they could increase students’ long-term
interest in science. The interviews also revealed a moderately positive level of confidence
among this group. These two data sets therefore triangulated well, suggesting an acceptable
level of validity for this finding. According to the survey results, the second year cohort had a
higher level of efficacy than the third year cohort. This may have been because the second
years were currently participating in their science methods unit, so their experience would
have been more recent than that of the third years who had completed their science methods
the preceding year.

Unfortunately, there have been no previous studies of preservice primary teachers’
self-efficacy for enhancing student interest in science. However, other studies have reported a
general pattern of low self-efficacy for teaching science amongst primary school teachers.
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The Australian Academy of Science (2012) indicated that “Many writers have argued that
primary teachers’ limited science background erodes their confidence to teach science” (p.
194). Similarly, Appleton (2003) reported that one of the major reasons why elementary
teachers avoid teaching science was because of a lack of confidence to teach the subject.

A\ Macrothll'lk Global Journal of Educational Studies

On the other hand, it has been found that preservice primary teachers can develop moderate
to high self-efficacy for science teaching, due to their experiences in well-constructed science
methods units. For example, Bleicher (2007) reported that “preservice teachers were not only
perceiving higher science teaching self-efficacy, but also felt that their teaching would make a
difference to student achiecvement” (p. 854). Similarly, Watters and Ginns (2000) argued that
science methods units can be effective in enhancing preservice primary teachers’ confidence
to teach science. The results of the present study are not directly comparable to these because
the present study focused on efficacy to enhance interest in science, rather than general
efficacy to teach science. However, the results have indicated a similar pattern of moderately
positive efficacy among preservice primary teachers who have participated in science
methods units.

6.2 Preservice Secondary Science Teachers

The survey revealed that preservice secondary science teachers had a moderately positive
level of efficacy that they could enhance students’ long-term interest in science. The
interviews also revealed that the preservice secondary teachers were moderately confident
that they could increase students’ interest in science. These two data sources therefore
triangulated well in providing validity to this finding.

Unfortunately, there have been no previous studies of preservice secondary science teachers’
self-efficacy for enhancing students’ level of interest in science. However, these individuals
have chosen to be science specialists, and they usually have positive attitudes towards science
and science teaching in general (Akbulut & Karakus, 2011; Ates & Saylan, 2015). Although
the present study is not directly comparable to these, the findings are generally similar in
suggesting a moderately positive level of efficacy.

6.3 Comparison of Primary and Secondary Groups

The t-test analysis of the survey data revealed that there was no overall difference in
self-efficacy between the preservice primary teachers and the preservice secondary science
teachers. This finding is interesting because it might be expected that preservice secondary
science teachers would have a higher efficacy for all aspects of teaching science, because
they are science specialists. However, this was not the case. One possible explanation for this
is as follows. Silvia (2001) warned that most people who have strong interests give little
thought as to how their interests develop—they enjoy their interests but are disinclined to
question from where they came. This might apply to the preservice secondary science
teachers, because they would presumably have a well-established interest in science (Akbulut
& Karakus, 2011; Ates & Saylan, 2015). On the other hand, the preservice primary teachers
may have had recent, personal experience of the development of their own interest due to
participation in their science methods units, because these had been partly intended to
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enhance these students’ interest in science. This would not necessarily be unusual, since
Jarrett (1999) reported that preservice primary teachers could develop enhanced interest in
science through participation in a well-designed science methods unit. In this way, the
roughly equal levels of confidence between the primary and secondary groups may have been
due on the one hand to recent personal experience in interest development, which may have
led the preservice primary teachers to believe they could achieve the same result with their
future students; whereas on the other hand, the preservice secondary teachers may not
necessarily have had recent personal experience of interest enhancement, but nevertheless
believed they could do it because of their their own well-established interest in the subject
and the ideas gained from their methods studies.

7. Conclusions, Limitations, and Implications

The nine-item survey developed for this study was unique, since it was designed to measure
preservice teacher self-efficacy for enhancing students’ long-term interest in science. The
factor analysis and Cronbach’s alpha, combined with triangulation with the interview data,
suggested that it had acceptable levels of validity and reliability for the participants in this
study. Comparison between the preservice primary teachers and the preservice secondary
science teachers suggested that overall, their levels of self-efficacy were comparable and
were moderately positive in strength. This is a welcome finding because teacher self-efficacy
is widely recognised as a relatively accurate predictor of teacher behaviour. This suggests that
if these levels of self-efficacy are maintained, then once they become practicing teachers they
will have the disposition to make vigorous efforts to enhance their students’ interest in
science. Thus, the study has provided evidence that the teacher education studies in science
have well-prepared these future teachers to engage with the difficult task of addressing the
declining interest in science that has been identified among our youth.

The following limitations should be considered when evaluating the findings. First, this study
was carried out at an institution in which the preservice teachers were taught how to arouse
student interest during science lessons, but at other institutions the science methods
instructors might have different approaches. In this way, preservice teachers’ self-efficacy for
enhancing interest in science may be influenced to a greater or lesser extent depending on
what has been taught to them. Second, this study only included preservice teachers, so it does
not necessarily apply to in-service teachers, who may have had varying degrees of teaching
experience in science.

The main implication for research is as follows. One aspect of the research on science
teaching self-efficacy that has not yet been addressed is the extent to which one’s general
science teaching self-efficacy is correlated (or not) with one’s self-efficacy for more specific
aspects of science teaching, such as efficacy for enhancing students’ long-term interest in
science. Previous studies (and also this one) have assumed that specific aspects of
self-efficacy need to be measured separately, and while this may be correct, the extent of
difference has not yet been evidenced in the research. In fact, the strong parallels identified in
the Discussion section of this paper suggest it would be surprising if one’s self-efficacy for
science teaching in general was widely different to one’s self-efficacy for enhancing student
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interest in science, at least among the participants in the present study.

Finally, there is an important implication for teaching. According to the interview transcripts,
participants in the present study appeared to have gained their self-efficacy mainly from their
science methods studies. In these units, techniques for arousing student interest were either
discussed (as in the secondary) and/or personally experienced (as in the primary). This
suggests that instructors at all institutions should ensure that such techniques are included in
science methods units. In this way, our future teachers can begin to build the capacity to
address the problem of declining student interest in science.
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