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The present study was designed to identify and characterize the major factors that influence
entering science teacher candidates’ preferences for different types of instructional activities, and 20
to analyze what these factors suggest about teacher candidates’ orientations towards science
teaching. The study involved prospective teachers enrolled in the introductory science teaching
course in an undergraduate science teacher preparation program. Our analysis was based on data
collected using a teaching and learning beliefs questionnaire, together with structured interviews.
Our results indicate that entering science teacher candidates have strong preference for a few
activity types. The most influential factors driving entering science teacher candidates’ selections
were the potential of the instructional activities to motivate students, be relevant to students’
personal lives, result in transfer of skills to non-science situations, actively involve students in
goal-directed learning, and implement curriculum that represents what students need to know.
This set of influencing factors suggests that entering science teacher candidates’ orientations
towards teaching are likely driven by one or more of these three central teaching goals: (1) moti-
vating students, (2) developing science process skills, and (3) engaging students in structured
science activities. These goals, and the associated beliefs about students, teaching, and learning,
can be expected to favor the development or enactment of three major orientations towards
teaching in this population of future science teachers: “motivating students,” “process,” and
“activity-driven.”
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2 V. Talanquer et al.

Introduction

Research on teacher thinking and decision-making has made substantial contribu-
tions to our understanding of teachers’ actions and instructional practices. For exam-
ple, research results suggest that teachers develop and hold strong preconceptions
and beliefs about teaching and learning, the subject-matter that they teach, and their
roles and responsibilities in the classroom (Abell, 2007; Clark & Peterson, 1986;
Meyer, Tabachnik, Hewson, Lemberger, & Park, 1999). This knowledge and beliefs
shape what the teachers implicitly conceive as the purposes and goals for teaching
science at a particular grade level, and serve as a conceptual map that guides their
planning, instructional, and assessment decisions (Borko & Putnam, 1996). These
general views about the purposes of science teaching and learning have been labeled
“orientations towards science teaching” by some authors (Anderson & Smith, 1987;
Magnsusson, Ktajcik, & Borko, 1999), or “conceptions of teaching” by others
(Hewson & Hewson, 1987, 1989), and are considered a central component of a
teacher’s pedagogical content knowledge (PCK).

Orientations towards science teaching are expected to influence, among other
things, teachers’ planning decisions. Thus, the analysis of a teacher’s planning
may help us identify and explore the knowledge and beliefs about teaching and
learning that shape her or his orientation towards teaching. Although research
studies on teacher planning have helped characterize the routine planning
practices of experienced teachers (Sanchez & Valcarcel, 1999; Yinger, 1979), little
is known about the factors that influence their preferences and actual decisions at
major steps in the planning process, such as the selection of content or instruc-
tional activities. Knowledge and understanding in these areas are even scarcer if
we focus our attention on entering teacher candidates’ and prospective teachers’
planning decisions. This lack of knowledge is problematic for teacher educators
given the central role that “learning to plan” has in most teacher preparation
programs.

The present study was designed to identify and characterize the major factors that
influence entering science teacher candidates’ preferences for different types of
instructional activities, and to analyze what these factors suggest about teacher
candidates’ orientations towards science teaching. Our study involved prospective
teachers enrolled over the course of several semesters in the introductory science
teaching course in an undergraduate science teacher preparation program. Orienta-
tions towards teaching are expected to act as filters that determine the professional
knowledge and pedagogical skills that teachers use and do not use in the classroom
(Nespor, 1987). Thus, their early characterization becomes of central importance
for designing meaningful learning experiences for entering teacher candidates. This
study reflects our continuous interest in prospective science teachers’ thinking as a
tool to improve science teacher preparation and the assessment of teacher education
outcomes (Talanquer, Tomanek, & Novodvorsky, 2007; Tomanek, Talanquer, &
Novodvorsky, 2008).
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Theoretical Framework

The study of how teachers plan or prepare for instruction has revealed many of
the features of the subject matter, students, and educational context that actu-
ally influence classroom instruction (Clark & Peterson, 1986; Davies & Rogers, 5
2000; So, 1997). The analysis of a teacher’s script for a particular lesson helps
predict much of the teacher’s behavior in the classroom (Shavelson & Stern,
1981; Smith & Sendelback, 1979). Teachers’ planning decisions influence the
content, materials, activities, and learning environment, as well as what students
learn (Shavelson & Borko, 1979). Thus, to a great extent, understanding teacher 10
planning is to understand how teachers interpret and transform knowledge and
ideas, enact their preconceptions and beliefs, express intentions, and use, ignore,
or distort curricular goals. From this perspective, the analysis of teachers’ plan-
ning can help us uncover their PCK (de Jong, 2000; van der Valk & Broekman,
1999), and in particular the knowledge and beliefs that shape their orientations 15
towards teaching.

Several authors consider “orientations towards teaching” a pivotal component
of teachers’ PCK (Grossman, 1990; Magnsusson et al., 1999). Defined as
teachers’ knowledge and beliefs about the purposes and goals for teaching a
subject at a particular grade level (Magnsusson et al., 1999, p. 97), orienta- 20
tions towards teaching tacitly guide and constrain decision-making in the class-
room (Abell, 2007; Grossman, 1990). Despite their recognized importance in a
teacher’s knowledge, few studies have been carried out to explicitly understand
practicing teachers’ orientations towards teaching science (Friedrichsen & Dana,
2003, 2005; Greenwood, 2003), and even fewer have focused on pre-service
science teachers’ conceptions (Aguirre, Haggerty, & Linder, 1990; Meyer et al.,
1999). In most of these cases, the analysis of teachers’ explanations and ration-
ales for the selection of instructional activities has been used as a basic research
tool to investigate teachers’ knowledge and beliefs about the purposes of science
teaching. 30

Many research studies indicate that instructional activities function as the basic
structural units of planning and action in the classroom (Shavelson & Stern, 1981;
Yinger, 1979). They allow teachers to control the learning environment, and to
elicit and support the types of behaviors that conform to their beliefs, purposes, and
expectations. The selection or design of an instructional activity involves making 35
decisions about type, structure, sequence, timing, and materials. In this study, we
decided to focus on the analysis of the preferences of entering science teacher
candidates’ for certain types of instructional activities as a means to elicit the knowl-
edge and beliefs that may influence their planning decisions. We used the results of
this analysis to try to identify dominant orientations to science teaching among the 40
participants. The overarching goal of our work is to better understand the cognitive
framework that guides prospective science teachers in their planning and enactment
of instruction.
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Methodology
Research Questions
The present study was framed by the following research questions:

e What factors influence entering science teacher candidates’ preferences for different
types of instructional activities?
e What do these factors suggest about their orientations towards science teaching?

Instruments and Data Collection

We followed a mixed method design in which quantitative and qualitative research
instruments were used (Greene, Caracelli, & Graham, 1989). The data collection
was completed in two main phases: (1) teaching and learning beliefs questionnaire,
and (2) individual interviews. Details for each of these phases are presented in the
following paragraphs.

Questionnaire. For the past seven years, we have worked on the development and
implementation of a suite of instruments to gather data on the content knowledge,
pedagogical knowledge and beliefs, and PCK of our prospective science teachers.
One of these assessment tools, our “Teaching and Learning Beliefs Assessment
Instrument,” is a multi-part questionnaire designed to make visible prospective
teachers’ beliefs about teaching and learning science at the secondary school level.
All of the teacher candidates entering our science teacher preparation program are
asked to complete this questionnaire at the beginning of their first science teaching
course. In one section of this instrument (Section C), prospective teachers are asked
to select, from a list of 17 instructional activities, the three activities that they plan to
use the most frequently in their classroom, and to justify their choices (this section of
the instrument is shown in Figure 1). The instructional activities included in the
questionnaire were selected by taking into consideration the types of activities that
are traditionally discussed in science teacher preparation textbooks, as well as activ-
ity types frequently selected by our prospective teachers while designing lessons as
part of their training. We used data collected by applying this instrument over the
past five years to identify trends in entering science teacher candidates’ preferences
for different types of instructional activities, and to guide our questions during
individual interviews designed to further probe their thinking.

Interview. We explored the ideas and beliefs related to the selection of instructional
activities of a sample of entering science teacher candidates through structured indi-
vidual interviews. The central goal of the interview was to validate and extend the
findings that we obtained from the analysis of their written responses to Section C in
the Teaching and Learning Beliefs Assessment Instrument (see Figure 1). During
the interviews, subjects were given a copy of their written responses to the relevant
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