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Abstract 

This master's thesis investigates the influence of open inquiry-based learning on the 

development of critical thinking among sixth-grade students in science education. The 

starting point of the study is a paradox observed in practice: inquiry-based learning in 

schools is frequently implemented in the form of structured experiments, where the most 

cognitively demanding components - formulating questions, evaluating hypotheses, and 

drawing reasoned conclusions - are predetermined. As a result, students follow the 

procedural steps of inquiry without intellectualizing the process. 

The study was conducted at Buckswood International School in Tbilisi, Georgia, with 

a sixth-grade class of 19 students. The theoretical framework draws on John Dewey's 

conception of inquiry-based learning and reflective thinking, Robert Ennis's model of critical 

thinking components, Paul and Elder's intellectual standards of critical thinking, and Rodger 

Bybee's 5E instructional model. 

The methodological framework is design based research, implemented across three 

cyclical phases: diagnosis, intervention, and evaluation-reflection. The diagnostic phase 

included passive classroom observation, structured assessment of laboratory activity, a semi-

structured interview with the subject teacher, and a collaborative research project conducted 

together with two co-researchers, which enabled comparative analysis of structured, semi-

structured, and open inquiry formats. Critical thinking was assessed using an 11-indicator 

rubric integrating the Ennis and Paul-Elder frameworks, rated on a four-level scale. 

The diagnostic phase revealed that students possessed fragmented competencies - 

factual knowledge and situational engagement - while scoring at the initial, first level in 

three components: awareness of inquiry purpose, critical evaluation of information sources, 

and formulation of reasoned conclusions. 

Three interventions were implemented according to a principle of gradually 

increasing cognitive autonomy. In the first intervention, students completed a full inquiry 

cycle for the first time - from independently formulated research questions through to 
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conclusions - in the context of investigating microbes using petri dishes. The second 

intervention shifted focus to the precision of research documentation, the logical coherence 

of the hypothesis-conclusion chain, and the development of a verification culture, centred 

on the theme of food preservation. The third intervention constituted a test of full 

pedagogical autonomy: in a context entirely unfamiliar and theoretically unprepared - 

designing a structure to protect an egg from impact - students independently developed a 

research plan, with several voluntarily continuing their work at home and presenting 

alternative models. 

Post-test results confirmed significant progress. In six components - awareness of 

purpose, hypothesis construction, analysis of arguments, logical coherence, drawing 

conclusions, and reflection - students reached the fourth, fully developed level. In the 

remaining five components - question formulation, use of information, depth and breadth, 

clarity and precision, and multiperspectivity - students reached the third, stable level. Across 

all 11 components, movement from an initial or developing level to a stable or fully 

developed level was achieved. 

The study confirms that critical thinking develops when students are granted 

cognitive autonomy across all phases of inquiry - from formulating questions to verification. 

These findings align with the requirements of the National Curriculum of Georgia regarding 

the development of inquiry culture and analytical thinking in science education. 

Keywords: open inquiry, critical thinking, design based research, 5E model, science 

education, cognitive autonomy. 

 

 

 

 

 


