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ABSTRACT This study investigates pre-service elementary teachers’ preferences and competencies related to the
design of inquiry-based instruction and the posing of questions in science lessons. The three Lesson Plans (LPs)
that pre-service teachers created were analyzed for their preferences in terms of the types of instruction and
questions. The pre-service teachers completed two forms inquiring about their preferences. Volunteer participants
in focus groups were then interviewed about their general preferences. The results of this study reveal that pre-
service elementary science teachers’ general preferences were for active direct instruction, didactic direct instruction,
and guided inquiry. In most of their lessons plans they employed didactic direct and active direct instruction. The
results indicate that pre-service teachers’ beliefs influenced their choice of instructional design. Even as they write
better questions, they seem to have difficulty asking high-level questions in microteaching activities, limited, no
doubt, by unfamiliarity with questioning techniques and lack of teaching experience.
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INTRODUCTION

Inquiry-based instruction has been regarded
to be an effective teaching method in which stu-
dents investigate questions and gather data as
evidence to answer these questions (Crawford
2000). The benefits of inquiry-based instruction
are emphasized in literature, such as promotion
of scientific literacy (Hodson 1992), increased
academic achievement (Balim 2009; Hwang et al.
2015), conceptual development (Minner et al.
2010; Zacharia and Anderson 2003), potential
improvement in understanding of science and
engagement in science (AAAS 1993; NRC 1996)
and increased learning motivation (Hwang et al.
2015).

Considering the advantages of teaching
through inquiry, one can conclude that teacher
candidates must be trained to have competence
in the design and implementation of inquiry-based
instruction in their classroom. In order to employ
inquiry in their classrooms, teachers must believe
the benefits of inquiry and be competent to im-
plement it. However, teachers enter the classroom

with their own beliefs and values. Thus, their
preferences and competencies for implementing
inquiry-based instruction play a crucial role for
the development of teacher education programs.

Gillies and Nichols (2014) reported that al-
though the teachers had positive reflections on
their experiences, they also had concerns about
the challenges that inquiry imposes, such as
directing student discussions and the con-
straints imposed by the requirements of the cur-
riculum and assessment. The researchers draw
attention to teachers’ beliefs that they lack the
tools to let them teach inquiry science and they
point out the importance of teachers’ role in im-
plementing inquiry in their science class. They
also stress the teachers’ role to encourage their
students to make investigations and discours-
es and think critically and reflectively to draw
evidence-based conclusions.

Considering the teachers’ positive experienc-
es and challenges about inquiry teaching, it
seems that investigating pre-service teachers’
preferences and competences to implement in-
quiry-based instruction in their science class is
necessary. However, studies examining teach-
ers’ enactment of inquiry in their classroom rarely
focus on both their choice of the level of inquiry
and the quality of questions posed by the teach-
ers. This research has been carried out to fulfill
this requirement.

In the following section the researcher will
discuss the term “inquiry,” inquiry-based in-

user
Text Box
PRINT: ISSN 0972-0073 ONLINE: ISSN 2456-6802 

user
Text Box
DOI: 10.31901/24566802.2015/22.02.10

user
Text Box
 PRINT: ISSN 0972-0073 ONLINE: ISSN 2456-6802                                        DOI: 10.31901/24566802.2015/22.02.10



228 DENIZ SARIBAS

struction and different types of inquiry that can
be employed in a science classroom. Then the
researcher will argue about the importance of
asking high-level questions during instruction
associated with inquiry. The following section is
a review of recent literature on inquiry-based
teaching. Finally, the researcher will point out
the necessity of probing pre-service elementary
teachers’ competence to design and implement
inquiry.

Theoretical Framework

Inquiry-based Teaching

The term “inquiry” is frequently linked with
effective science education. Among appearanc-
es of the term in the National Science Education
Standards (NSES), the following meaning will be
considered in this paper. “Inquiry refers to the
activities of students in which they develop
knowledge and understanding of scientific ideas,
as well as an understanding of how scientists
study the natural world” (National Research 1996:
23).

Inquiry-based teaching may be pitched at
different levels of inquiry, from “structured” in-
quiry to “open” inquiry. The amount of teacher
and student involvement in any activity deter-
mines its classification as “full” or “partial.” For
example, Schwab (as cited in Settlage and South-
erland 2007) developed a scale to indicate levels
of inquiry in science instruction. Level 0 is the
lowest level, at which the teacher retains com-
plete control over questions, methods, and in-
terpretations. At level 1 the teacher still has con-
trol over questions and the procedure used to
answer them, but interpretation of the results is
student generated. At level 2, the teacher deter-
mines the question to be answered and the stu-
dents determine the methods to answer the in-
terpretation of results. At level 3, the students
control all three components.

Cobern et al. (2013) developed a scale to in-
dicate levels of inquiry in science instruction and
used the term “didactic direct” to describe the
sort of structured instruction characterized by
direct presentation and explanation of science
concepts and principles. Typically, the teacher
illustrates the concepts and principles with ex-
amples or a demonstration and answers student
questions with additional explanations. Other
than their questions, there are no student activ-

ities. The “active direct” type of instruction be-
gins like “didactic direct” instruction, but it is
followed by a student activity based on the con-
cept or principle presented. “Guided inquiry”
includes a teacher-guided exploration of some
event or phenomenon that manifests the con-
cept or principle selected for study. “Open in-
quiry” provides only minimum guidance from the
teacher, as the students devise the procedure
for exploring the event or phenomenon that man-
ifests the concept or principle. The teacher facil-
itates the exploration without prescription.

In spite of the centrality of inquiry in the NSES
standards, in-service and pre-service teacher
education programs often fail to provide teach-
ers with the necessary knowledge and skills to
guide inquiry in their classrooms. For this rea-
son, many teachers prefer the “didactic direct”
approach in which knowledge is transmitted di-
rectly to the students (Hofstein and Lunetta
2004). In light of this information, it can be con-
cluded that pre-service teachers’ competencies
and preferences and the factors affecting their
preferences of instruction must be investigated
in order to encourage them to design and imple-
ment higher levels of inquiry.

Asking Questions during Teaching

Asking questions is an important part of
teaching and learning science in the context of
inquiry-based instruction. Questioning is a vari-
ant of inquiry-based instruction, as students
become engaged in scientifically oriented ques-
tions and their teachers become guides in the
process of finding the answers (Chin 2006).

Six features of classroom inquiry applicable
across grade levels have been identified. These
include, learners engage in scientific questions,
plan and conduct investigations in response to
their questions, gather evidence in the pursuit
of answers, propose explanations for evidence,
evaluate their explanations in the light of scien-
tific knowledge, and communicate and justify
their proposed explanations (Alake-Tuender et
al. 2012). Since inquiry begins with a scientific
question to be answered through investigation,
teachers and students should be capable of ask-
ing those questions.

The National Science Education Standards
state, “inquiry into authentic questions generat-
ed from student experiences is the central strate-
gy for teaching science” (National Research
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Council 1996: 31). In order for students to be
active learners and independent thinkers, they
should be encouraged to pose such questions
(Singer as cited in Herscovitz et al. 2012). Ac-
cording to Arzi and White (as cited in Herscovitz
et al. 2012), it is possible to teach students to ask
the sort of questions that lead to inquiry.

The Institute for Inquiry (2013) has devel-
oped workshops focused on the fundamentals
of inquiry, one of which is questioning. Its goal
is to help teachers develop their students’ ques-
tioning skills. The workshop suggested ways to
let the students raise questions about phenome-
non that interests them, to classify their ques-
tions as investigable or non-investigable, and
then to transform non-investigable questions into
investigable questions.

Herscovitz et al. (2012) used five categories
to classify students’ reflections according to the
thinking level. Questions contributing to textual
understanding and adding interest to a text are
classified as knowledge level. Those that reflect
wonder about the usefulness or efficiency of an
innovation or application are classified as “ap-
plication level.” Those requiring inquiry related
to a scientific topic are classified as “analysis
level.” Those questions requiring value judg-
ments and appraisal of the value of the research
are classified as “critical thinking level.” It is ev-
ident from Herscovitz and her colleagues’ study
that the “analysis level” questions may help learn-
ers engage in inquiry activities.

Researches on Inquiry-based Teaching

Balim (2009) investigated the discovery learn-
ing method, in which fifty-seven seventh grade
students were encouraged to create and discuss
their own questions, on their academic achieve-
ments, retention of knowledge, and perception
of learning skills both on cognitive and affective
levels. Their results showed that there was a sig-
nificant difference in favor of the experimental
group in terms of all aforementioned variables.

Sadeh and Zion (2009) assessed the level of
fifty high school students’ inquiry performanc-
es through interviews, students’ written tasks of
their inquiry projects, their logbooks, and reflec-
tions. The results of this study revealed that
open-inquiry students outperformed other stu-
dents regarding their inquiry performances in
general and in particular the “changes occurring
during inquiry” and “procedural understanding”.

An opposing conclusion was also reached
by Cobern et al. (2010). They conducted a con-
trolled experimental study comparing the effec-
tiveness of inquiry instruction and direct instruc-
tion in realistic science classroom environments
at the middle school grades in a two-week pro-
gram. The findings showed no significant differ-
ences between the two groups in terms of the
students’ concept learning. The researchers con-
cluded that the effectiveness of the instruction
might depend upon the topic being taught; how-
ever, inquiry instruction by its nature is more
burdensome to teachers because it requires stu-
dents do science for themselves. According to
the researchers, in direct instruction it is easier
to teach the point of view, especially for less-
experienced teachers or those who are unconfi-
dent about their content knowledge.

Capps and Crawford (2013) examined twen-
ty-six qualified and highly motivated fifth
through ninth grade teachers’ teaching practice
and views of inquiry and NOS by analyzing the
teachers’ lesson descriptions, classroom obser-
vations, videotape data, questionnaires and in-
terviews. The results showed that the teachers
had limited views of inquiry-based instruction
and the abilities, understandings and features of
inquiry were observed in less than half of the
classrooms. These results indicate the necessi-
ty to investigate pre-service teachers’ compe-
tence and preference to employ inquiry teaching
in their science classes.

In light of the theoretical background, it
seems only prudent to develop the competen-
cy of pre-service teachers to ask good ques-
tions themselves and to expect students to ask
the sort of questions that elicit higher-order
thinking skills and lead to scientific investiga-
tions. However, research examining pre-service
teachers’ ability to pose that kind of questions
is rare. The study presented here examines pre-
service elementary teachers’ competency to ask
such questions in the context of inquiry-based
instruction.

Mulder (2007) and Mulder et al. (2006) as-
signed the competencies of elementary school
science teachers to three categories: knowledge,
attitudes and skills (as cited in Alake-Tuender et
al. 2012). While such clarification is helpful, it
also seems necessary to extend the definition of
teacher competence to the design of inquiry-
based instruction. In a previous study conduct-
ed by the researcher and a colleague (Mugalo-



230 DENIZ SARIBAS

glu and Saribas 2010), the researchers examined
pre-service teachers’ competence in terms of high-
er inquiry levels. More recently, a review of the
literature highlights the importance of posing
higher-level, investigable questions in the con-
text of inquiry-based instruction. Here, the re-
searcher examines the competence to design in-
quiry-based instruction as a cognitive process,
disregarding attitudes. The pre-service teachers’
preferences were examined as a separate vari-
able in order to give a detailed picture of their
knowledge and their beliefs related to inquiry.

This is a qualitative research study examin-
ing pre-service elementary teachers’ preferenc-
es and competencies related to the design of in-
quiry-based instruction and the posing of ques-
tions in science lessons. It is hoped that the study
will contribute to the literature on curricular is-
sues and perhaps guide the development of
teacher training courses that have as their out-
come the design and implementation of effective
science lessons.

Research Aims and Questions

The study addresses two research questions,
each of which leading to two other questions.

1. To what extent do the pre-service elemen-
tary teachers show a preference for in-
quiry-based instruction during a science
education course?

a. What is the inquiry level of the instruc-
tion that the pre-service elementary teach-
ers design?

b. Which factors affect the level of instruc-
tion that the pre-service elementary teach-
ers design?

2. Do the pre-service elementary teachers
tend to ask questions during instruction?

a. Are the questions asked by pre-service
elementary teachers’ investigable ques-
tions?

b. What thinking levels are elicited by the
questions asked by pre-service elemen-
tary teachers?

METHODOLOGY

Research Design

The participants were told at the outset that
they would create three lesson plans during the
study. The treatment was implemented over 17

weeks. The participants were randomly assigned
to two sections of the course, each composed of
approximately same number of students, each
taught by the researcher, and each covering the
same topics using the same instructional method.

Participants

Sixty-three students enrolled in the Science
and Technology Education course of the Ele-
mentary Teacher Education Program of a private
university in Turkey and participated in the study
during the fall-spring semester of 2012-2013.

Instruments and Analyzing Data

Lesson Plans

The participants were asked to create three
lesson plans, and the data for this study are de-
rived from these plans. The first and third lesson
plans (LP1 and LP3) were created by the partici-
pants working alone, while the second (LP2) was
created and presented by groups of three or four
students. The reports of the LP2 were submitted
after the participants presented them in the class-
room. LPs were analyzed by the researcher and
the second independent researcher on science
education regarding the inquiry level of the LPs,
the thinking level of the questions that the par-
ticipants generated and whether these questions
were investigable or not. The researchers resolved
any conflicts through discussion and additional
reading and 100 percent agreements were made
on coding the participants’ responses.

Reflections

Asked to justify the choices they had made
in their lesson plans, the participants answered
open-ended questions on two different forms.
The first (F1) asked them to explain their choice
of instructional method in LP1 and LP2. The sec-
ond (F2) asked them to explain their preferences
related to inquiry in the LPs in general and to list
the factors that could affect their preferences.
The data was coded and analyzed by the same
independent science education researchers. Ex-
pert judgment was made during the preparation
of these forms. According to the feedback an
expert on educational science gave, the ques-
tions were revised.
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Focus-group Interviews

Focus-group interviews were used in this
study based on the assumption that sense mak-
ing is achieved collaboratively through social
interaction. This kind of interview is more likely
to require the use of discursive analysis (Wilkin-
son 2003). Expert judgment was made during the
preparation of the questions. Based on the crit-
ics and suggestions that the same expert made,
the questions were revised.

The researcher conducted one focus group
interview with seven volunteers from each sec-
tion; each lasted over approximately one hour.
The interviews were audio recorded, and the data
was transcribed then analyzed and coded with
the assistance of the same second science edu-
cation researcher. They resolved any conflicts
through discussion and additional audio analy-
sis. The data was analyzed by hand.

Procedure

The students were told at the outset that they
would create three lesson plans during the study.
They were given general instructions about de-
signing a science lesson for the elementary
grades, including writing objectives, employing
various learning approaches (behaviorism, cog-
nitivism, constructivism), and posing questions.
The types of questions were emphasized upon
in the first three weeks. In the fourth week, the
students learned about and designed activities
related to science process skills and inquiry skills.
In the fifth week, they practiced writing lesson
plans in small groups and as a whole group dis-
cussed the various approaches in the plans, par-
ticularly their treatment of inquiry and science
processing skills. In the sixth week, they created
LP1. Between weeks seven and ten, the groups
presented LP2s. During the following three
weeks, they learned about the influence of prior
knowledge and social interaction on conceptual
understanding of science. In the fourteenth
week, they were introduced to the four levels of
inquiry suggested by Schwab (as cited in Set-
tlage and Southerland 2007) and the four instruc-
tional types identified by Cobern et al. (2013). In
the fifteenth week they completed F1. In the six-
teenth week, they created LP3. In the seventeenth
week, the focus-group interviews were made and

all the students in each section completed F2.
The whole procedure is summarized in Table 1.

FINDINGS

The three lesson plans and two open-ended
forms were analyzed and coded by the research
and an independent researcher of science edu-
cation. The focus-group interviews were audio
recorded, and the same two researchers conduct-
ed the analyses of audio recordings.

Research Question 1a

The researcher and colleague independently
analyzed the LPs regarding the pedagogical ap-
proach that the participants’ LPs depended on.
The same criteria were applied to each LP. After
analyzing 92 participant papers, the percentage
agreement of the interpretations was calculated
as seventy-three percent. The researchers re-
solved any conflicts through discussion and
additional reading. The percentages of partici-
pants working at each level in each of the three
LPs are shown in Table 2. These percentages are
taken as a measure of their preferences.

As shown in Table 2, the pre-service teach-
ers’ preferences are similar in LP1 and LP2. Most
preferred to pitch their instruction as didactic
direct and active direct in all three LPs, although
there are fewer instances of didactic direct in-
struction in the LP3s. Few preferred guided in-

Table 1: Procedure

Week    Teacher Participants

1 Objectives and
  designing a LP

2 Learning approaches
(behaviorism, cognitivism,
constructivism)

3 Science process skills and
 inquiry skills

4 Information about posing
questions during instruction

5 Practice writing LPs
6 Creating LP1
7-10 Presenting LP2
11 The role of prior knowledge

on learning science
12 The role of social interaction

on learning science
13 Conceptual understanding
14 Levels of inquiry
15 Completing F1
16 Creating LP3
17 Focus group interviews Completing F2
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quiry and even fewer preferred open inquiry—
none at all in LP2 and LP3. In general, the prefer-
ences for didactic direct and guided inquiry are
similar and trail the number of preferences for
active direct. The number who favored open in-
quiry in LPs was very small.

Research Question 1b

The researcher and colleague analyzed the
participants’ reflection forms and constructed
categories of the questions on two forms inde-
pendently. The categories were discussed after
the first analysis. The categories were construct-
ed and the participants’ responses were coded
based on the participants’ responses. After cod-
ing three categories the analyses were com-
pared and a sixty-one percent agreement was
calculated between the coding results. Any
conflicts were resolved through discussion and
additional reading.

The participants were asked in F1 to justify
their instructional preferences in LP1 and LP2. In
F2 they were asked to identify and justify their
general preferences at the end of the course. The
factors that affect the participants’ preferences
are presented in Table 3.

As shown in Table 3, the principal’s influ-
ence on pre-service teachers’ instructional pref-
erences was the topic of the lesson to be taught
(30.16% for LP1 and LP2 and 33.33% for topics in
general). The next most influential factor was
their “usual preference,” or, in other words, the
methodology they were familiar with (23.81% for
LP1 and LP2, and 33.33% in general). Some other
factors influenced instructional preferences in
general—classroom conditions (17.46%) and stu-
dent properties, such as grade level, prior knowl-
edge, and readiness (20.63%)—although neither
of these two factors had much influence on LP1
and LP2 (1.59% and 4.76%, respectively, as re-

vealed in F1). Some of the participants’ prefer-
ences seem to have been affected by the context
of the LPs in the course (designing an LP in an
exam: 6.35 percent, and individual or group work:
7.94 percent in LP1 and LP2; however, none of
the participants indicated that these factors in-
fluenced their preferences in general). Some oth-
er factors have been identified as the factors af-
fecting preferences (limited time and the oppor-
tunity to prepare for the design and presenta-
tion of their LPs: 3.17 percent in LP1 and LP2, but
0 percent in general; objectives: 1.59 percent in
LP1 and LP2, but 4.76 percent in general). Re-
spectively, 4.76 percent of the participants in F1
and 14.29 percent in F2 did not identify any fac-
tors influencing their choice of instructional type.

The focus group interviews allowed the re-
searchers to observe how views are shared, dis-
cussed, and supported within the context of de-
bate with others. The researcher aimed to create
an atmosphere in which participants could relax,
talk freely and enjoy the discussion. So, the re-
searcher avoided interfering in the discussion
unless the interviewees digressed.

Two questions were prepared for the inter-
views, one of which asked the participants’ rea-
sons for preferring a certain type of instruction
in LP1 and LP2 and the other asked their prefer-
ences in general. In order to make the inter-
viewees feel comfortable and free for the discus-
sions after completing F2, they were interviewed
in the classroom in the absence of the rest of the
class. Chairs were arranged in a circle in order to
enable each interviewee to see the whole group.
The discussions flowed well, often without need-

Table 2: Percentages of preferences

LP1 LP2  LP3 General
(%)  (%)  (%)     (%)

Didactic direct 53.97 60.32 44.44 26.98
  (level 0)
Active direct 33.33 30.16 47.62 34.92
  (level 1)
Guided inquiry 7.94 9.52 7.94 23.81
  (level 2)
Open inquiry 4.76 0 0 3.17
  (level 3)

Table 3: Factors that affect the participants’
preferences

  LP1   General
  and      (%)
LP2 (%)

Topic 30.16 33.33
Usual preference 23.81 33.33
Students’ properties 4.76 20.63
Classroom conditions 1.59 17.46
Objectives 1.59 4.76
Exam and presentation 6.35 0
Individual and group work 7.94 0
Limited time 3.17 0
Preparation 3.17 0
Change in point of view 7.94 0
Insufficient pedagogical 6.35 0
  knowledge
Not specified 4.76 14.29
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ing to ask additional questions. The interviews
were conducted in Turkish, and the researchers
translated these responses. They transcribed and
coded each interview and compared the codes.

The following discussion is a part of the first
group interview:

S1a: It depends on my instructor. If the in-
structor tends to behaviorism, I design
my LP in a behaviorist way. I think you
tend to behaviorism.

S2a: [Cuts in] I don’t think you tend to be-
haviorism. I designed my LP in didac-
tic direct type because I don’t have
confidence about my pedagogical
knowledge.

S3a: [Approves S2a and adds] I don’t think
you tend to behaviorism either. I think
it’s difficult to keep the inquiry level of
a lesson high.

S4a: I usually design LP in guided inquiry,
independent from my instructors’ ten-
dency.

The following discussion is a part of the sec-
ond group interview:

S1b: I preferred to design my LP in written
exam in didactic direct in order not to
take a risk because it’s easier to de-
sign a LP in the lowest level of inquiry.

S2b: We used to be taught by a behaviorist
approach. So it’s easier to design our
LP in direct didactic type of instruc-
tion.

S3b: I am confused because of the different
view of our instructors. I cannot de-
cide which type of instruction is the
best one for teaching.

 S4b: [Nods] Neither can I.
It is evident from these responses that pref-

erences for the didactic direct type of instruc-
tion are associated with the participants’ low self-
efficacy beliefs. Some just do not feel confident
that they can design LP sat higher levels of in-
quiry. However, external factors such as the top-
ic of the lesson, students’ properties, such as
their grade level and readiness, and the number
of students in the classroom—all mentioned in
the reflection forms and the interviews—are also
considered to be influential.

The participants themselves were taking a
course and were subject to evaluation. For some,
their interpretation of the teacher’s preferences
had some influence on their own preferences.
Also mentioned were strategies for visualizing

information and for using daily life events, both
believed to be features of effective instruction.
Although none of the interviewees mentioned
these factors on the reflection forms, their oc-
currence during the interviews indicates that pre-
conceived beliefs about instruction influence
instructional preferences.

Research Question 2a

The researchers analyzed the LPs regarding
whether the questions that the participants gen-
erated were investigable or not. After the first
analysis of the participants’ papers, the percent-
age agreement of their interpretations was cal-
culated as seventy percent.

The questions that can be investigated by
doing something concrete such as observing
and/or experimenting are classified as “investi-
gable questions”, while those that cannot be
answered by investigating by using materials and
process skills are classified as “non-investiga-
ble questions” (Institute for Inquiry 2013).

The pre-service elementary teachers were
asked to include questions in all three LPs. In-
vestigable questions accounted for 50.79 per-
cent of questions in LP1, 57.14 percent in LP2,
and 71.43 percent in LP3, respectively.

Research Question 2b

The questions appearing in the participants’
LPs were analyzed and coded for thinking levels
according to criteria adapted from Herscovitz et
al. (2012). A question was scored 1 if it required a
response at the cognitive level of knowledge (for
example, “What is the matter?”); 2 if it required a
response at the application or analysis level (the
ability to identify problems and draw conclusions)
(for example, “How can a toy car speed up or
slow down when going along the floor? Design
your own investigation and show the movement
of your toy car.”); 3 if it required a judgment, the
value of an idea, or the relationship between
objects, facts, or phenomena (the ability to think
critically) (for example, “What do you suggest
to avoid environmental pollution? List your sug-
gestions by providing evidence.”). If there were
no questions in the LP, it was assigned the score
of 0.

The researcher and colleague analyzed the
LPs independent from each other regarding the
thinking level of the questions that the partici-
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pants generated. After the first analysis of the
participants’ papers, the percentage agreement
of the interpretations was calculated as sixty-
three percent. The percentages of questions at
these four levels are shown in Table 4.

Table 4 shows an increase in higher thinking
levels throughout the duration of the course.
However, the thinking level of the questions in
LP2 seems to be quite different from those in LP1
and LP3. About half of the participants asked
questions requiring a response at the knowledge
level and 39.68 percent asked questions at the
application or analysis level, while very few (4.76 %)
asked a question at the highest level.

DISCUSSION

The results of this study, during which pre-
service elementary science teachers created three
lesson plans, reveal that their general preferenc-
es at the end of the Science and Technology
Education course were for active direct instruc-
tion, didactic direct instruction, and guided in-
quiry. Almost none of them claimed a preference
for open-inquiry instruction. In most of their les-
sons plans they employed didactic direct and
active direct instruction. Very few were able to
design and implement a lesson plan employing
guided inquiry instruction. These findings are
consistent with the literature showing that ele-
mentary teachers have difficulty in designing and
implementing inquiry-based instruction (Lee et
al. 2004; McDonald and Songer 2008; van Zee et
al. 2005).

Interviews with the participants showed that
low self-efficacy beliefs about inquiry-based
teaching and their beliefs concerning the plan-
ning/teaching context also influence their in-
structional preferences. This result is consistent
with the findings of a study by DiBiase and
McDonald (2015) that pointed out teachers’ con-
cerns, such as those that their students will not
be able to master basic skills to implement inqui-

ry, how their students behave during collabora-
tive activities and that they should perform lab
work with known outcomes, and so on. These
researchers believe that teachers’ negative be-
liefs as well as their lack of knowledge hinder the
use of inquiry. Thus, pre-service teachers’ be-
liefs about themselves and the learning environ-
ment should also be considered in the planning
of teacher education programs.

Pilitsis and Duncan (2012) advocated that
building awareness amongst the pre-service
teachers of their beliefs by the help of discus-
sions is significant for changing their beliefs.
Lalor et al. (2015) also suggested reflective prac-
tices enabling students to make sense of their
knowledge. Although the teacher candidates re-
flected their beliefs in the study presented here,
it didn’t seem to succeed enough to change their
instructional preferences in favor of inquiry.

Questioning  is one of the most common strat-
egies for teaching science. As such, it is crucial
to consider to what extent engaging students
with questions facilitates learning science (Sha-
piro 2015). The study presented here went be-
yond this consideration and investigated pre-
service elementary teachers’ competency to ask
high-quality questions in the context of inquiry-
based instruction.

In this study the quality of the pre-service
teachers’ questions improved throughout the
course. Teacher candidates are more likely to ask
investigable questions as their knowledge and
experience increase. However, even as they write
better questions, they seem to have difficulty
asking high-level questions in microteaching
activities, limited, no doubt, by unfamiliarity with
questioning techniques and lack of teaching ex-
perience. The results of this study are consis-
tent with the findings of another research by
Bektas and Sahin (2007), which shows that the
fifth grade elementary school teachers use main-
ly factual or recall questions. These researchers
conclude that the teachers must be provided with
a practical and continuing training about ques-
tioning in their pre-service training in order to
develop their questioning skills. The study pre-
sented here aimed to achieve this purpose.

“Students should develop an understand-
ing of the enterprise of science as a whole—the
wondering, investigating, questioning, data col-
lecting and analyzing” (NRC 2013: 96). In order
for teachers to employ inquiry in their class-
rooms and develop such an understanding in

Table 4:  Percentages of thinking levels found in
questions

Thinking  Thinking   Thinking    Thinking
  level    level      level        level
 0 (%)   1 (%)     2 (%)       3 (%)

LP1 15.87 25.40 46.03 12.70
LP2 4.76 50.80 39.68 4.76
LP3 0 28.57 49.21 22.22
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their students first, they must develop such an
understanding.

CONCLUSION

Considering the findings of this study, it can
be concluded that pre-service teachers have dif-
ficulty in designing and implementing high lev-
els of inquiry during teaching science. The pre-
service teachers’ reflections also indicate that
their beliefs influenced their choice of instruc-
tional designs. One can therefore conclude that
the beliefs of pre-service elementary teachers’
should be known and taken into consideration
in planning teacher education programs. Besides
preference for inquiry-based instruction, the pre-
service teachers should acquire the knowledge
and skills to pose high-level, investigable ques-
tions that lead to inquiry.

RECOMMENDATIONS

Notably, the course in which this study took
place lasted only 17 weeks. Further research over
longer periods of time, with greater exposure to
inquiry teaching and more opportunities to gain
teaching experience, might have greater impact
on pre-service teachers’ ability to ask questions
and plan lessons.

The research presented in this paper investi-
gated the teacher candidates’ preferences and
competencies in relation to inquiry-based instruc-
tion. Further research investigating the effect of
pre-service teachers’ beliefs on their preference
of inquiry-based instruction throughout a course
may bring light to this issue.

Understanding the enterprise of science as a
whole may lead the pre-service teachers to ask
high-level questions and, in this way, design high
levels of inquiry during instruction. Thus, teach-
er-training programs should be designed to let
them have such an understanding. The partici-
pants of this study were assumed to have such.
Overcoming the limitation of this study, research-
ers investigating the impact of methods in teacher
training courses aim at developing an under-
standing of science as a whole on pre-service
teachers’ employment of inquiry in their class-
room may bring new insight to this issue.
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