
 

 

 

THE INFLUENCE OF EARLY CHILDHOOD STUDENT TEACHERS’ 

BELIEFS ON THEIR INTENTION TO USE INQUIRY-BASED 

LEARNING METHODS 

 

In this study, we investigated early childhood student teachers’ beliefs (N=81) that might influence their 

intention to use inquiry-based learning methods due to a six-month science course. The research was carried 

out in a Department of Early Childhood Education in Greece. Understanding of the inquiry-based method 

was assessed with an open- and closed-ended questionnaire. Their intention to use the method in their 

teaching was investigated in the context of the Theory of planned behavior with a 36-task Likert-type 

questionnaire. According to the Theory of planned behavior student teachers’ intention to use inquiry-based 

learning methods is influenced by social factors (attitude, normative and control beliefs). The results revealed 

high intention, although differentiated, to use inquiry-based learning methods due to student teachers' 

participation in the six-month science course. Specifically, student teachers’ intention is supported by the 

positive control estimate of their engagement with the method and impeded by estimates of the opinion of 

significant others (normative) as well as the assessment of the balance of personal gains-losses (attitude) 

expected from their involvement with the inquiry-based method. 
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INTRODUCTION 

Contemporary science education curricula at all levels of education encourage the adoption of inquiry-based 

teaching and learning environments in which the scientific method/practices are both a learning objective and 

a means of learning (NGSS, 2013). One of the most important cases of a scientific practice is the Control of 

Variables Strategy (CVS), i.e., the method for designing and implementing valid experiments aimed at 

investigating the effect of some variable on a phenomenon (Chen and Klahr, 1999). The conscious and at the 

same time effective use of such environments by teachers of early childhood education is expected to be 

enhanced if, during their studies at the pedagogical departments, their science education teaching issues takes 

place in the context of innovative exploratory environments (Han et al., 2017). 

 

Adopting the framework of the Theory of Planned Behavior (Ajzen and Fishbein, 2000), we hypothesized that 

the intention of the early childhood student teachers (referred to as student teachers) to use the taught CVS 

method when they design and implement teaching scenarios for science education issues is influenced by 

social factors such as personal gains and losses (attitude beliefs), important people that would approve or 

disapprove (normative beliefs), and personal features that would help or impede them (control beliefs), from 

using the CVS method. Based on the above, this research focuses on recording student teachers’ beliefs 

regarding the CVS method, on investigating their intentions to integrate it into their teaching practices, as well 

as on the factors that influence this intention, as a result of their participation in a six-month inquiry-based 

course. 

 

METHODOLOGY 

The research was carried out in a Department of Early Childhood Education in Greece, in the context of a six-

month inquiry-based course (N=81). The student teachers attended a six-month, laboratory science education 

course. They designed and implemented experiments on phenomena that are often discussed with preschool 

children, e.g., floating and sinking, magnets and air properties. Simultaneously to the experimentation, an 

explicit introduction to the reasoning of the CVS method was offered (Lorch et al., 2010). 

 

The student teachers’ intention to use the CVS method in their teaching, in the first school year they would 

teach, was investigated in the context of the Theory of Planned Behavior (Ajzen & Fishbein, 2000). In our 



 

 

case, in addition to the three factors included in the Theory of Planned Behavior (i.e., the attitude factors 

towards involvement, the normative factors and the control factors of involvement) one more factor was 

included, which refers to the children and is structured by the views of student teachers, related to the learning 

gains that the children will obtain from the instruction. Adopting the framework of the Theory of Planned 

Behavior we focused on the following three research questions: 

1. What is student teachers’ understanding of CVS method as a result of the six-month inquiry-based 

course? 

2. What is the intention of student teachers to use the CVS method when planning and implementing 

teaching scenarios for science education issues in the first school year they will teach? 

3. How is their intention to use CVS method affected by attitude factors (personal gains and losses), 

normative factors (opinions of significant others), control factors of involvement (evaluation of 

personal abilities), as well as by their belief concerning potential gains or losses that their future 

students will have from the implementation of this method? 

 

CVS method’s understanding was evaluated, at the beginning and at the end of the semester, with a 

questionnaire of eight questions, of which four were open-ended, while the remaining four were closed-ended. 

Closed-ended questions, contrary to the open-ended ones, revealed the variables in question in advance, due 

to their form and the ready-made choices. This was a critical difference between the two kinds of questions 

(closed- and open-ended). However, all the questions aimed to bring the student teachers face to face with 

problems/questions, the solution of which requires the management of more than one variable.  

The student teachers' intention to use the CVS method in their teaching scenarios, in the first school year they 

will teach, was investigated in the context of the theory of planned behavior. Specifically, at the end of the 

semester, an Ajzen&Fishbein (A&F) questionnaire comprising 36 closed questions (5-point Likert) was given. 

 

RESULTS 

The results from the data analysis showed that a) the student teachers (N=81) understood the CVS method in 

different ways, b) the intention of student teachers to engage with the CVS method in future lessons at school 

is high, and c) there are groups of factors that strongly influence the intention of student teachers to use the 

CVS method in the first school year they will teach, forming as expected differentiated intentions (Ajzen & 

Fishbein, 2000).  

 

Specifically, concerning the first research question, the factor analysis of the student teachers' answers to the 

CVS questionnaire separates the students into three groups: Group 1: insufficient answers to all types of 

questions (6 students), Group 2: insufficient answers to open-ended questions and adequate to closed-ended 

questions (29 students), Group 3: adequate answers to all types of questions (category 3: 46 students). 

 

 
Figure 2. Student teachers’ intention to use the CVS method in the first school year they will teach (1=Extremely likely, 5=Extremely 

unlikely) 



 

 

Concerning the second research question, student teachers’ intention to use the CVS method when planning 

and implementing teaching scenarios for science education topics in the first school year they will teach, as 

shown in Figure 1, is high, as a strong majority of participants chose "Extremely likely (1)' or 'Possible (2)' in 

the corresponding question. This result is repeated when we focus separately on the two main categories of 

students (groups 2 and 3). 

Finally, concerning the third research question, linear regression analysis of the data showed that student 

teachers’ intention to use CVS method: 

1. is supported by the positive control estimate of their engagement (Β=.305, p < .001), but 

2. is impeded by estimates of the opinion of significant others on the involvement (Β=-.556, p < .001), 

as well as with the attitude, i.e., the assessment of the balance of personal gains-losses expected from 

the involvement (Β=- .205, p < .05). 

 

DISCUSSION  

The aim of the study was to investigate early childhood student teachers’ understanding of CVS method as a 

result of a six-month inquiry-based course and student teachers’ beliefs that could possibly influence their 

intention to use the CVS method in their teaching in the first school year that they will teach. 

Consistent with the relevant literature (Boudreaux et al., 2008; Schwichow et al., 2016), the results showed 

that the understanding of the CVS method occurs in two distinct ways: a) as a simple rule of managing already 

predefined specific variables (rule: change one variable and the others remain constant), and b) as a more 

complex process of simultaneous management of several variables to build complex hypotheses and test them 

using the CVS method. Based on the above findings, regarding student teachers’ education on scientific 

practices, it appears that the CVS method, as a simple rule, is mastered before the ability to build a complex 

hypothesis. Furthermore, the results (Ajzen & Fishbein, 2000) showed that CVS method’s understanding 

could create expectations of adequate control of a future teaching in early childhood education; a teaching 

which, however, is expected to personally exhaust the teachers and bring them face to face with significant 

others. 

 

ACKNOWLEDGEMENTS 

The research work was supported by the Hellenic Foundation for Research and Innovation 

(H.F.R.I.) under the “First Call for H.F.R.I. Research Projects to support Faculty members 

and Researchers and the procurement of high-cost research equipment grant” (Project Number: 1828) 

 

REFERENCES 

Ajzen, I., & Fishbein, Μ. (2000). Attitudes and the Attitude–Behavior Relation: Reasoned and Automatic Processes. 

European Review of Social Psychology, 11(1), 1–33. doi:10.1080/ 14792779943000116. 

Boudreaux, A., Shaffer, P., Heron, P., & McDermott, L. (2008). Student understanding of control of variables: Deciding 

whether or not a variable influences the behavior of a system. American Journal of Physics, 76, 163–170. 

doi:10.1119/1.2805235.   

Chen, Z., & Klahr, D. (1999). All Other Things Being Equal: Acquisition and Transfer of the Control of Variables 

Strategy. Child Development, 70(5), 1098–1120. 

Han, S., Blank, J., & Berson, I. (2017). To Transform or to Reproduce: Critical Examination of Teacher Inquiry Within 

Early Childhood Teacher Preparation. Journal of Early Childhood Teacher Education, 38(4), 308–325. 

doi:10.1080/10901027.2017.1393643. 

Lorch, R.F., Lorch, E.P., Calderhead, W.J., Dunlap, EE., Hodell, E.C., & Freer, B.D. (2010). Learning the Control of 

Variables Strategy in Higher and Lower Achieving Classrooms: Contributions of Explicit Instruction and 

Experimentation. Journal of Educational Psychology, 102, 90–101. doi:10.1037/ a0017972. 

NGSS Lead States. (2013). Next Generation Science Standards: For States, by States. Washington, DC: The National 

Academies Press. 

Schwichow, M., Christoph, S., Boone, W. J., & Härtig, H. (2016). The impact of sub-skills and item content on students’ 

skills with regard to the control-of-variables strategy. International Journal of Science Education, 38(2), 216–

237. doi:10.1080/09500693.2015.1137651    


