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ABSTRACT 

To explore science teacher beliefs and classroom practices, an interpretive study was 
conducted on five secondary school teachers. The interpretive study provides an insight into the two 
primary research questions (1) what are the science teachers’ beliefs in inquiry as a method of 
classroom transaction to promote rational thinking and (2)  how these beliefs are enacted in the 
science classroom?  Data collection in the study consisted of a semi-structured interview and 
classroom observations. A constant comparative method was used to analyze data. Findings showed 
that most of the teachers had a narrow view of inquiry. Their understanding of inquiry is confined to 
asking scientifically oriented questions. The classroom practices revealed that teachers were less 
inclined to enact inquiry-based instruction. Their incomplete view of inquiry act as a barrier in the 
implementation of inquiry-based teaching in the science classroom. Further crowded classrooms, 
limited time, and inexperience of teachers in engaging students in inquiry were challenges that 
teachers face regularly in the classroom. 

Keywords: Teachers’ Beliefs, Inquiry, Classroom practices 

INTRODUCTION 

Current science education reform recommends the development of inquiry skills in students. 
Studies on the beliefs of teachers concerning inquiry instruction are extensive(Atar, 2007; Beck, 
Czerniak, & Lumpe,2000, Bisogno,2011, Leonard et al.,2011). Studies showed that inquiry-based 
learning has a statistically significant effect as compared to the traditional method(Spronken-smith, 
2012& Khan et al., 2011). In the study of Ergul et al (2011) and Roster et al (2006) the use of the 
inquiry method significantly improved secondary school students’ science process skills, self-
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efficacy, and attitudes. However implementation of inquiry teaching is not an easy task, there are 
various obstacles and one of the major obstacles is teachers’ beliefs about teaching, learning, and 
classroom management (Pajare, 1992). Beside teachers have their own experience as a learner. 
Teacher’s beliefs are vital factors in shifting science teaching from a positivist to a constructivist 
view.   

Teachers’ beliefs received huge attention in a large number of researches conducted in 
various areas (Santos & Miguel, 2019; Pajare, 1992; Fang, 1996; Bryan, 2012). Beliefs are context-
dependent thus we find many researchers in beliefs and classroom practices( Kuzborska, 2011; Ismail, 
Nur, Raman & Purnomo, 2019; Dogan, et al., 2020). Teachers’ beliefs, attitudes, and practical 
knowledge are very crucial to make science meaningful for children and to develop rational thinking. 
Now in India more and more focus is given to constructivist classrooms. Further, In India, not much 
work in this area has been done (Kalra & Baveja,2013). Saad&Boujaoude, (2012)reported that studies 
relating to teachers’ knowledge and beliefs about inquiry and their classroom practices are still few 
and scattered. Thus, understanding the beliefs of science teachers concerning inquiry and the huddles 
that teachers face while implementing inquiry is a big step towards the goal of realizing the inclusion 
of inquiry in the science classrooms.  

LITERATURE REVIEW 

Researches on Teacher's belief 

Belief as a term has been defined variously in literature. Educational researchers 
interchangeably used various terms like attitude, value, opinion, perception, conceptions, and a 
personal theory concerning belief ( Pajare, 1992). Thus beliefs are seldom clearly defining in the 
studies. Rokeach (1968) defined it as "any simple proposition, conscious or unconscious inferred from 
what a person says or does capable of being proceeded by the phase, I believe that.........". He 
suggested that belief may be descriptive, evaluative, and prescriptive. In descriptive belief, the object 
in the belief may be true or false, correct or incorrect (e.g, I believe that earth revolves around Sun). In 
evaluative belief, belief can be stated as good or bad (e.g, I believed vegetable is good for health). In 
perspective beliefs, a particular action may be desirable or undesirable (e.g., I believe students should 
respect their teachers). Pajare (1992) cited Goodman (1988) that teachers guiding image of past events 
act as intuitive screens through which new information are filtered. Kagan (1990) defines teachers’ 
beliefs as “ the highly personal way in which a teacher understands classroom, students, the nature of 
learning, the teachers’ role in the classroom and the goal of education.” According to Nespor (1987), 
beliefs have stronger effective and evaluative components than knowledge. As it is very difficult to 
give a precise and well-accepted definition of beliefs. Thus many researchers stated belief is a system. 
Keys and Brayan (2001) suggested that research is needed in teachers’ beliefs about inquiry, teachers’ 
knowledge base for implementing inquiry, and teachers’ inquiry-based practices. Different methods 
need to adapt to generate a more valuable understanding regarding the complex relationship among 
teacher beliefs, practices, and school context such as case studies, longitudinal studies, naturalistic, 
interpretative, ethnographic, hermeneutic, and phenomenological with a small no. of participants. 
Again Mansour (2008) stated teachers’ beliefs and practices can not be examined out of context. Thus 
exploring teacher beliefs is the focus of the present study with classroom context. 

Researches on Teacher's beliefs and classroom practices 

In literature, there was a vast number of studies on the effect of teacher's beliefs on teaching 
(Kuzborska, 2011; Ismail, Nur, Raman & Purnomo, 2019; Dagon, et al., 2020; Muhtaron, 
Juniati&Siswono, 2019). Fisher (2007) reported that teachers need to understand their teaching 
philosophies, personal theories, and beliefs so, that they can work on further improvement. Miller, 
(2017) conducted a study on “ Service-Learning: An interpretative case study of teachers’ 
perspectives and planning strategies”. The main purpose of the study was to explore and gain insight 
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into how elementary school teachers use, plan and implement service learning in the classroom. The 
researcher tried to provide a planning model which helps elementary teachers to implement service-
learning. The sample consisted of four 3rd grade teachers purposively selected. Interview, focus group, 
and observation were conducted to collect data. The finding showed that teachers did not use the same 
planning strategies for service-learning that they used in planning for academic standards. Teachers 
had a negative perception about SL, according to them they did not have time to plan, and they lacked 
the pedagogical and content knowledge necessary for the successful implementation of SL. 

Arce, Bodnew & Hutchinson (2014) conducted an ethnographic study and used a constant 
comparative approach on the analysis of data. The results showed a clear pattern emerged between 
reform-movement teachers and traditional teachers. Reform-movement teachers focused on the use of 
hands-on material in an inquiry-based manner, students learn better when they discover something by 
themselves. However traditional teachers believed in explanation, teachers should give good and clear 
explanations & more direct in their answers. Pedagogical content knowledge and beliefs are two 
important factors in teaching practice. Muhtaron, Juniati &Siswono (2019) reported that prospective 
teachers who hold a constructivist belief view math as dynamic knowledge. In India, the studies were 
more scattered on various issues of teaching science such as aims, curriculum, textbooks, techniques, 
lab facilities, audiovisual aids, etc. with less focus on the science teacher and his teaching abilities. 
Thus the present study has been conducted to investigate the gap between science teacher beliefs and 
classroom practices. 

Researches on Science teachers’ beliefs on inquiry and classroom practices 

In India, the kind of inquiry and activities that happens in classrooms is more often scripted. 
The textbooks, syllabus, and teachers' handbooks are developed following a centrally guided 
curriculum. The National Curriculum Framework (2005) envisaged a need for qualitative change in 
science education in India, replacing rote learning with inquiry skills. Tobin, Tippins & Gallard, 
(1994)  suggested that for inquiry teaching teachers must have content knowledge and pedagogical 
knowledge. Teaching science as inquiry means not only teaching science but also teaching the 
process. Hamadesh (2017) reported the influence of the classroom environment on the 
implementation of inquiry science. Teachers' beliefs are influential, but malleable, adaptable, and 
influenced by personal experiences with inquiry instruction. 

Similarly, studies also showed teachers were less inclined to enact inquiry-based learning. 
Teachers had a restricted view of the nature of science and their beliefs were not consistent with 
inquiry practice. (Saad&Boujaoude, 2012;  Ramnarain&Hlatswavo, 2018; Osisioma &Onyia, 2008; 
Joern, 2009;  Sporea&Sporea, 2014). Hoq (2019) teachers who believed in inquiry as a learning 
process practiced it in the classroom and vice versa. But large classrooms, the abilities of students, 
and insufficient time act as major constraints to implement inquiry-based learning.  

For successful implementation of inquiry-based science education reform, teacher's beliefs in 
inquiry learning and inquiry teaching are very essential. The following aspects of teaching science as 
inquiry were targeted in the current study. 

1) Scientifically oriented questions that will engage students. 

2) Providing freedom to plan an investigation. 

3) Evidence collected by students that allow them to seeks to answer the question 

4) Evaluation of explanation may include an alternative explanation that reflects scientific 
understanding. 

5) Communicating the results. 
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Thus the present study explored the science teachers’ inquiry beliefs as a method of classroom 
transaction to promote rational thinking among students.  

RESEARCH QUESTIONS 

This present study investigates the relationship between beliefs about inquiry and their practices. 

1) What are science teachers’ beliefs on inquiry as a method of classroom transaction to promote 
rational thinking? 

2) How are beliefs on inquiry enacted in the science classroom? 

3) What are the science teachers’ perceived challenges of enacting inquiry-based instruction? 

METHODOLOGY 

Research Design: A qualitative interpretive approach was adopted as this method can better facilitate 
to understand the participants’ beliefs on inquiry and to generate the meaning of inquiry from 
teachers’ point of view. In interpretive studies, participants provide specific illustrations of their 
practices and internal perspectives and meanings (Miller,2017). The researchers collected descriptive 
and naturalistic data through the interaction between researchers, participants, and the research 
setting.  

Participants: The purposive sampling technique was used to select the participant. One of the main 
features of this framework is to work with purposively selected small samples of people, nested in 
their context, and studied in-depth. In interpretive research, the laboratory must be the natural setting 
of the experiences. (Merriam, 1998 as cited by Miller, 2017) 

Five science teachers were purposively selected from five Govt. High school of Cuttack in 
India. One teacher from each school was selected. Among them, four were female and one male 
teacher. The teaching experiences of participants range between 7 to 25 years. Two teachers have 
M.Sc. with B.Ed and three teachers have B. Sc. With B.Ed. All the participants have completed a 
professional developmental program under RMSA. 

Tools and Techniques : Interview Schedule for science teachers: The researcher has used a semi-
structured interview to explore the belief of secondary science teachers. Each teacher is individually 
interviewed to examine the belief on inquiry to promote rational thinking among students. The initial 
questions focused on teachers’ understanding of inquiry, teachers’ views on students and their 
learning, and understanding teachers’ difficulty in implementing inquiry teaching. The sample 
questions in the interview were about the teachers’ beliefs on inquiry. 

1. What you do when a student brings up an interesting question or problem in the classroom? 
How do you bring changes to the teaching plan? 

      2.   What does inquiry teaching look like? 

3. What are the indications of students' learning? 

4. What is inquiry? Is it a process, product, or both? Justify your point of view. 

5. What are the challenges faced by you face when carrying out inquiry teaching in science 
classrooms? 

Classroom Observation schedule for Science Teachers: The classroom observation has been 
used to help the research to visualize the actual implementation of science teacher belief. A total of 35 
items covering six dimensions i.e belief in teaching strategies of science( 6 items), learning of 
science(4 items), teaching & learning of science through inquiry(7 items), teachers’ role(7 items), 
students’ role (6 items) and teachers’ classroom practices (5 items) were selected to counter-check the 
information given by the teachers.  
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Data analysis: Interview results were transcribed verbatim. To make sure accurate transcription 
member checking was utilized. According to teacher convenience, classrooms were observed. The 
observation schedule was used to know the real reflection of beliefs through their classroom practices. 
The coding nodes were identified after repeated reading of transcribed data. Placing the code into 
large categories helps to reduce the data and leads to the emergence of several themes. 

RESULTS 

The data from different tools were triangulated to present the finding in a consolidated manner.  

Theme One: Effective ways of teaching science 

T1’s Perspective 

T1’s beliefs can be described as providing an opportunity for the students to explore their 
ideas. T1 largely focused on providing clear information to students regarding science concepts. Thus 
explanation or discussion in the classroom was given priority. She stated that the active participation 
of students is essential to learn science. Her goals were to “ Use technology in the classroom” so that 
students can visualize science concepts. Which strengthens their knowledge and better understanding. 

T2’s Perspective 

T2 held a primary belief that for successful learning of science deep understanding of science 
concepts is essential. She has also a secondary belief problem-solving and critical thinking are 
essential for learning science. For example, T2 stated her beliefs as follows:“ By actively engaging in 
the learning process it may be demonstration, experimentation, or any activity. It will increase their 
curiosity and interest and they better know the concept. Critical thinking will help them to explore 
their knowledge.” 

T3 & T4’s Perspective: 

T3 and T4 have similar belief sets regarding the learning of science, inquiry in science, and 
factors affecting the implementation of inquiry-based teaching. Due to their similarity in profile their 
data have been clubbed into one section. The primary beliefs of both the teachers are activity and 
active participation of students in the learning process.  

T3 and T4's primarily belief in activity is the best way to teach science. Both gave equal 
importance to teachers' and students' ideas. But in classroom observation, it was found that they prefer 
memorization. The discussion was the primary method  used in the classroom. T4 was teaching 
“Dalton’s atomic theory” and she preferred the question and answer method. Giving more stress to the 
explanation of the theory. Students were memorizing the theory as it was important for their 
examination. On asking what you do when students bring up an interesting question or problem in the 
classroom.T3 stated: “If the question is important I give priority and make them understand.” While 
T4 stated, “ I encourage them to ask questions in the classroom and want to clear their doubts by 
explaining the concept correctly”. 

T5’s Perspective 

T5 ‘s main goal of teaching was to develop inquiry bend of mind among children, students' 
active participation, and their involvement strengthen their science concept. She felt that her students 
must critically think about the scientific phenomenon. According to her learning always starts with a 
problem. She elaborated on what she meant by learning science.“ For me, I believe that learning 
science means developing a habit of thinking. Not just to follow what a teacher said. Students should 
ask critical questions, they may be related to the topic or not. Their questions show they're thinking 
and they learning science.” 
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T5's primary concern was to go through the process, not the right answer. She was interested in 
inquiry teaching and learning. 

Theme Two: Incomplete view of inquiry 

T1’sview: 

T1 believed that both the process and product of science are important. She stated that 
students must learn important formulas, definitions, science facts as no changes are happening in this 
regard like law, these are constant. While at the same time science is experimentally based. Thus the 
process is too important. T1’s implication of inquiry-based science in her classroom was limited to 
organizing students into small groups and performing activities. But mostly discussion. She asked 
critical questions to students to initiate the learning process. What is inert gas? Why atom forms for 
bonds? She provided the freedom to the students to express their ideas. 

She had a restricted view of inquiry. When asked to define inquiry she stated:“ Inquiry is both 
product and process. Providing opportunities to students to ask questions. Performing activity on 
their own and searching for the answer. Inquiry is like activity, going through the process we get the 
result.” 

T1 limited his view of inquiry to questioning. 

T2’s view: 

When asked to define inquiry. T2 stated: “ For me, the inquiry is facilitating students to learn 
science independently. Through inquiry, students get the freedom to ask questions and use their 
creative thinking or imagination to explain the scientific phenomenon skillfully.” 

T2 in her two classes which were observed performed activities to help students to learn 
science. But the problem-solving was less practiced and T2 herself gave less scope to students to 
perform the activity as she wanted to control the class. During the classroom observation, she was 
taking a biology class on photosynthesis. More stress was given on the correct answer of students. 
Thus her beliefs on inquiry and classroom practices were inconsistent. 

T3’s and T4’sviews: 

Both T3 and T4 were interested in inquiry teaching. When asked about their understanding of 
inquiry T3 stated: “For me in inquiry both observations and experiments are important. I believe in 
process of learning than the product. If the students have not understood the process of experiment 
properly then the learning will lead to rote learning.” 

While T4 defines inquiry as: “ Inquiry is a process, the real inquiry is performed by scientists 
and researchers in the control environment. Inquiry is providing freedom to ask questions, performing 
an activity, and finding the answer to the questions that previously asked.” 

Both T3 and T4 had belief in the inquiry process but their inquiry understanding was limited, 
T4 believed inquiry from a scientist perspective and so on T3 had an incomplete understanding, his 
definition does not include all essential features of inquiry. 

T5’s view: 

T5 defines inquiry in this way: “ I would say the inquiry is a process to develop critical 
thinking in students. I believed that inquiry learning is more self-guided learning. Frankly speaking, I 
don’t think, I teach the way of inquiry teaching rather I guide them ( students) in teaching and 
learning process”.  
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During classroom observation, she was teaching “Asexual reproduction in Amoeba”. She asked 
students to read some portion of the topic and note important terms which they (students) feel difficult 
to understand. 

Teacher: Why amoeba does not die? 

Teacher: Why in Euglena longitudinal division happens? 

From classroom observation, it was found that she gave a lot of scopes to students to ask critical 
questions and wanted to develop a critical bend of mind. Through the organized activity, students 
answered correctly and communicated their results. The guided inquiry was followed in the 
classroom.  

Theme Three: Understanding teacher's difficulty in implementing inquiry teaching. 

The secondary beliefs of the teachers i.e. incomplete view of inquiry hindered the use of 
inquiry in the classroom. These were lack of time, lack of equipment, defective teaching aids, large 
class size, home environment, and lack of understanding about inquiry. But most frequently teachers 
face a lack of time, and lack of equipment was the major challenge in implementing inquiry in the 
classroom. The incomplete view of inquiry incorporates beliefs about obstacles in implementing 
inquiry in the classroom. 

Defective teaching aid and lack of equipment: 

Three teachers felt that defective teaching aid and lack of equipment limited the use of 
inquiry. The teachers who felt that way were T3, T4, T5. According to them, most schools did not 
have well-equipped laboratories and essential equipment to carry out inquiry learning. T3 stated:   

“We did not have a microscope in our school.” 

Lack of Time:  

Two teachers T2 and T5 felt lack of time act as a limiting factor for inquiry teaching. T5 
stated: “crowded classroom and time management, defective teaching aid, lack of good science 
laboratory and home environment are main challenges. I have to complete the syllabus so I am not 
able to conduct activities in all my classes. Time management is an important factor to carry out 
inquiry teaching in the classroom.” 

T2 felt that “ time is the main obstacle that hindered the use of inquiry”. 

MAJOR FINDINGS 

The majority of the participants (in six classrooms observed out of ten classes) provided the 
freedom to students to express freely their ideas and thought.  They also viewed their role as 
facilitators in an inquiry science classroom. Further,  four out of five participants believed students 
should perform the activity as per the instruction of the teachers this will help them in better 
understanding of science concepts. It is also found that the higher-order inquiry skills like formulating 
a hypothesis, planning experiments, identifying questions that need scientific explanations are rarely 
viewed as the crucial role of students in the inquiry classroom. Most of the teachers in the study 
viewed students’ role as to ask questions and they (teachers) also encouraged it in the classroom. 

T1, T3 & T5 preferred activity, experiments, real-life situations, and providing freedom to 
students in the classroom was the best condition for learning science. This reflects their constructive 
beliefs. However, in the actual classroom, most of the participant science teachers adopted the lecture 
method for explanation and understanding of science concepts. Hence the majority of science teachers 
deviated from their beliefs. In the present study, in six classrooms observed out of ten classes the 
problem-solving and accurate way to solve a problem was not practiced. It was found that most of the 
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teachers provided clear information to students to get the right response, which is the traditional 
orientation towards teaching science.  

All the teachers had a narrow view of inquiry. They were given the freedom to students to ask 
questions in the classrooms and also encouraged active participation. But they were unsure about the 
inquiry process. From the result of the interview, it was revealed that most of the teachers lack the 
actual meaning of inquiry which leads to confusion about inquiry teaching. In the classroom, most of 
the teachers gave importance to memorization. Only T5 adopted the guided inquiry method in her 
classrooms. Thus it can be concluded that most of the teachers held an incomplete view of inquiry and 
unable to identify all the aspects of the essential features of inquiry. This limited view of inquiry act 
as a barrier in implementing inquiry into the science classroom and promoting rational thinking.  
Further crowded classrooms, limited time, and inexperience of teachers in engaging students in 
inquiry are the challenges that our teachers face regularly in the classroom. The teaching strategy 
included verbal explanation with a question-answer session in the classroom. Thus most of the 
teachers deviated from their beliefs.  

DISCUSSION 

In response to the first question, most of the teachers believed in some of the inquiry 
components of science. Their understanding of inquiry was mostly limited to asking questions and 
performing an activity in the classroom. Thus they had a restricted view on inquiry and were not fully 
aware of inquiry-based learning. The results of the present study were in line with the studies 
reviewed in the literature (Kang & Wallace, 2005; Saad & Boujaoude, 2012; Tsai, 2002; Ogan-
Bekiroglu, &Akkoç, 2009). What teachers admit to believing and what they practice in the classroom 
may or may not be consistent because beliefs affect practice in a complex way. 

In response to the second question how belief on inquiry is enacted in the classroom. It was 
found that the teaching strategies included verbal explanation mostly lecture method, teacher 
occasionally demonstrated by organizing students in small groups to carry out an activity. Wallace 
and Kang, (2005) reported that teachers’ who beliefs in science learning are associated with inquiry-
based scientific practices, combine their teaching with inquiry activities. But this belief does not 
necessarily reflect in teacher’s practice. Thus in the present study, most of the teachers had positive 
beliefs towards inquiry teaching, but they preferred discussion and explaining concepts using teaching 
aids and sometimes perform an activity in the classrooms. This deviation in inquiry beliefs and 
classroom practices was due to their incomplete understanding of what is inquiry-based learning.  

This incomplete understanding leads to the third research question that science teachers 
perceived challenges that affect the implementation of inquiry teaching in the classroom. In the 
present study, this deviation may be due to a lack of the actual meaning of inquiry lead to confusion 
about inquiry teaching. There were other factors such as lack of time, lack of equipment, defective 
teaching aid, large class size, home environment, and lack of understanding about the inquiry hinders 
their use of inquiry in the classroom. This result is supported by the study of ( Joern, 2009 ) that no 
statistical significance was found regarding teachers’ self-efficacy towards teaching science as inquiry 
and their attitude and belief on classroom control. Thus this study supported the finding of  Savasci-
Acikalin (2009) that the relationship between teacher’s beliefs and practice is controversial and 
complex. 

EDUCATIONAL IMPLICATIONS 

The success of any reform activity depends upon the teacher’s ability to integrate reform 
ideas with their belief system. Teacher to teacher collaboration and development of the learning 
community will help in the successful implementation of inquiry-based learning. To develop a 
positive attitude and belief towards inquiry and to improve the conception of the nature of science 
more focus should be given to pre-service training at the graduate level. Teachers should constantly 
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implement inquiry-based learning into school science. It will not only help students to develop inquiry 
skill and a better understanding of nature of science but also it helps teachers to gain more experience 
in managing inquiry classroom. Thus this will lead to conceptual change in teachers’ traditional 
beliefs to constructivist beliefs. The constant and intensive professional development programs for 
science teachers at the secondary level are required to change teacher practices towards inquiry 
teaching. 
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