
EFFECTIVENESS OF CONVENTIONAL AND INQUIRY-BASED TEACHING METHODS 

ON CRITICAL THINKING SKILLS AMONG PRESCHOOLERS IN EDUCATION 

DISTRICTS II AND III, LAGOS STATE 

Manuel, Mojissola Nkechi  & Adeoye, Modupe Modinat

Dept. of Arts and Social Sciences Education, University of Lagos, Nigeria.

mmanuel@unilag.edu.ng, modupetiti777@gmail.com

Abstract

This study examined the effectiveness of conventional and inquiry-based teaching methods on critical 

thinking skills among preschoolers in Education Districts II and III of Lagos State. A pre-test, post-test control 

group quasi-experimental design was adopted. The sample consisted of 120 nursery two pupils selected 

through stratified random sampling from ten public early childhood education centres. Data were collected 

using the Preschool Children's Critical Thinking Skills Rating Scale (PCCTSRS), a researcher-developed 

instrument validated by experts, with a reliability coefficient of 0.78. Descriptive statistics and independent 

samples t-tests were used to analyse the data at the 0.05 level of significance. The findings revealed that 

preschool children exposed to inquiry-based teaching demonstrated significantly higher critical thinking 

skills than those taught using conventional methods across tasks involving identification of dissolvable 

substances, differentiation of floating and sinking objects, and application of sensory reasoning. The study 

also found no significant gender difference in the effectiveness of the inquiry-based method. The study 

concludes that inquiry-based teaching enhances critical thinking skills among preschool children more 

effectively than conventional methods. It recommends the integration of inquiry-based instructional 

strategies into early childhood education and the provision of appropriate learning resources to support 

exploratory learning.

Keywords: Inquiry-based learning, conventional teaching method, preschoolers, critical thinking 

skills, Lagos State

INTRODUCTION

Early childhood education (ECE) provides the foundation for cognitive, social, and emotional 

development, particularly during the early years when brain development is rapid and highly 

responsive to environmental stimulation (Ouabich, Tifroute, & Rafouk, 2024; Adeyinka, Popoola, & 

Adeyinka, 2022). At this stage, children begin to develop basic reasoning abilities, including 

observation, classification, and problem-solving, which are essential for later academic 

achievement and lifelong learning (Farooq, 2023). Consequently, contemporary education systems 

increasingly emphasise the development of critical thinking skills as a central outcome of early 

learning experiences.

Critical thinking in early childhood involves the ability to observe, question, compare, predict, and 

draw simple conclusions based on experience (Chang, Lee, & Wen, 2022). When children engage in 

structured learning activities that promote inquiry and reflection, they move beyond rote 

memorisation and begin to construct meaning independently (Ogunleye, 2023). Empirical evidence 

indicates that early exposure to active and participatory learning environments enhances children's 

reasoning, communication, and problem-solving abilities (Farooq, 2023; Johnson, 2024). For 

instance, Farooq (2023) reported that elementary learners exposed to inquiry-based strategies 

demonstrated significantly higher scientific reasoning skills than those taught using traditional 

methods. This aligns with findings by Bell, Smetana, and Binns (2020), who demonstrated that 
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simplified inquiry-based approaches significantly improved reasoning skills among young 

children in early childhood settings. Similarly, Johnson (2024) found that play-based and 

exploratory learning approaches improved cognitive engagement and concept retention among 

young learners in Lagos State.

Despite these benefits, teaching practices in many early childhood classrooms in Nigeria remain 

largely conventional. The dominant instructional approach continues to emphasise teacher-

centred delivery, repetition, and memorisation, often described as the “talk and chalk” method 

(Adewale, 2023). Such approaches limit children's opportunities to explore, question, and 

experiment, thereby restricting the development of higher-order thinking skills. Ogunleye (2023) 

observed that children in classrooms dominated by conventional instruction often demonstrate 

limited ability to analyse situations or apply knowledge to new contexts. Similarly, Duran (2017) 

noted that passive learning environments reduce learners' cognitive engagement and hinder the 

development of reasoning skills.

In contrast, inquiry-based teaching has been widely recognised as a learner-centred approach that 

promotes active engagement and deeper understanding. Inquiry-based learning encourages 

children to ask questions, investigate phenomena, and construct knowledge through guided 

exploration (Brown, 2024). Studies across different contexts have consistently shown that inquiry-

oriented instruction enhances learners' critical thinking, problem-solving abilities, and conceptual 

understanding (Chang et al., 2022; Farooq, 2023). Within the Nigerian context, Adebayo (2025) 

found that inquiry-based strategies significantly improved learners' participation and 

comprehension in early science activities, particularly when supported by appropriate 

instructional materials and teacher guidance.

However, the implementation of inquiry-based teaching in Nigerian preschools remains 

inconsistent. Factors such as inadequate teacher preparation, large class sizes, limited instructional 

resources, and rigid curriculum structures constrain the adoption of learner-centred approaches 

(Adewale, 2023; Ogunleye, 2023). In Lagos State, where early childhood education is expanding 

rapidly, many preschools continue to rely on conventional teaching methods that prioritise content 

delivery over active engagement. This situation raises concerns about the extent to which current 

instructional practices support the development of critical thinking skills among preschool 

children.

Furthermore, existing studies within Nigeria have largely focused on primary or secondary 

education, with limited attention to preschool learners. Where studies exist, many adopt 

descriptive or survey designs, which do not adequately establish causal relationships between 

teaching methods and learning outcomes. There is, therefore, a need for quasi-experimental studies 

that directly compare the effects of different instructional approaches on specific domains of critical 

thinking in early childhood settings.

This gap necessitates a focused investigation into the effectiveness of inquiry-based teaching 

compared to conventional methods in developing preschool children's critical thinking skills. 

Therefore, this study examines the effectiveness of conventional and inquiry-based teaching 

methods on critical thinking skills among preschoolers in Education Districts II and III of Lagos 

State, with particular attention to skills related to classification, prediction, and sensory problem-

solving.
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Statement of the Problem

Despite the recognised importance of early childhood education in developing foundational 

cognitive abilities, many preschool children in Lagos State demonstrate low levels of critical 

thinking skills, particularly in tasks requiring observation, classification, and problem-solving. 

This deficiency has been linked to the continued dominance of conventional, teacher-centred 

instructional approaches that emphasise rote learning and limit opportunities for inquiry and 

active engagement. As a result, children often exhibit weak science process skills and reduced 

readiness for higher-order learning. Although inquiry-based teaching has been widely 

recommended as a more effective approach for promoting critical thinking, there is limited 

empirical, quasi-experimental evidence within the Lagos context that directly compares its 

effectiveness with conventional methods at the preschool level. Therefore, this study examines the 

effect of inquiry-based teaching on preschool children's critical thinking skills in comparison with 

conventional teaching methods in Education Districts II and III of Lagos State.

Objectives of the Study

The main objective of this study is to examine the effectiveness of conventional and inquiry-based 

teaching methods on preschool children's critical thinking skills.

The specific objectives are to:

1. determine the difference in the baseline critical thinking skills of preschool children in the 

treatment and control groups; 

2. examine the effect of inquiry-based teaching on preschool children's ability to identify and 

classify substances that dissolve in water; 

3. examine the effect of inquiry-based teaching on preschool children's ability to distinguish 

objects that float or sink in water; 

4. assess the effect of inquiry-based teaching on preschool children's ability to use appropriate 

senses to solve problems; 

5. determine the influence of gender on preschool children's critical thinking skills when 

taught using inquiry-based methods.

Research Questions

1. What is the difference in the baseline critical thinking skills of preschool children in the 

treatment and control groups? 

2. What is the effect of inquiry-based teaching on preschool children's ability to identify and 

classify substances that dissolve in water? 

3. What is the effect of inquiry-based teaching on preschool children's ability to distinguish 

objects that float or sink in water? 

4. What is the effect of inquiry-based teaching on preschool children's ability to use 

appropriate senses to solve problems? 

5. What is the influence of gender on preschool children's critical thinking skills when taught 

using inquiry-based methods?

Research Hypotheses

The following null hypotheses were tested at the 0.05 level of significance:

H01 There is no significant difference in the baseline critical thinking skills of preschool children : 

in the treatment and control groups.
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H02:Inquiry-based teaching has no significant effect on preschool children's ability to identify and 

classify substances that dissolve in water.

H03:Inquiry-based teaching has no significant effect on preschool children's ability to distinguish 

objects that float or sink in water.

H04:Inquiry-based teaching has no significant effect on preschool children's ability to use 

appropriate senses to solve problems.

H05:Gender has no significant influence on preschool children's critical thinking skills when taught 

using inquiry-based methods.

LITERATURE REVIEW

The Concept of Teaching Methods

Teaching methods refer to the systematic strategies, techniques, and approaches that teachers adopt 

to deliver instruction and facilitate learning. They are the frameworks that guide how knowledge is 

transmitted, understood, and applied by learners. In early childhood education, teaching methods 

are particularly significant because they influence how young learners perceive, interact with, and 

make sense of their environment. According to Adeyemi and Fashiku (2021), effective teaching goes 

beyond transmitting knowledge; it involves creating opportunities for children to explore, ask 

questions, and construct meaning from their experiences.

At the preschool level, the teacher's choice of method determines the extent to which children 

engage cognitively, socially, and emotionally. Methods that encourage discovery, play, and hands-on 

activities promote deeper understanding and creativity, while rigid, content-driven approaches 

may limit curiosity and reflection (Adewale, 2023). Teaching methods, therefore, form the 

foundation for learning outcomes, as they shape how children acquire reasoning, problem-solving, 

and communication skills.

The Concept of Inquiry-Based Learning

Inquiry-based learning (IBL) is a learner-centred pedagogical approach that emphasises curiosity, 

questioning, and investigation. Rather than receiving ready-made information, learners construct 

knowledge by exploring ideas and solving problems through guided discovery. Brown (2024) 

defines inquiry-based learning as an approach that encourages learners to ask questions, seek 

evidence, and develop explanations through observation and experimentation. The teacher's role is 

to guide and scaffold these processes rather than dictate them.

Inquiry-based learning is rooted in constructivist theories of learning advanced by Piaget and 

Vygotsky. Piaget emphasised that children actively construct knowledge through interaction with 

their environment, while Vygotsky highlighted the social dimension of learning through 

collaboration and dialogue. In preschool education, inquiry-based learning allows children to 

connect play with problem-solvingpredicting outcomes, testing ideas, and discussing observations. 

This approach not only strengthens understanding but also develops higher-order thinking skills 

such as analysis and evaluation (Adebayo, 2025). Globally, inquiry-based methods are seen as vital 

for equipping learners with 21st-century skills, including creativity, independence, and adaptability 

(Johnson, 2024).
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The Concept of the Conventional Teaching Method

The conventional teaching method, often termed the teacher-centred approach, is a traditional 

instructional style that prioritises content delivery over learner participation. It is characterised by 

direct instruction, note-taking, and memorisation, with the teacher serving as the primary 

authority in the classroom. Adewale (2023) describes it as a transmission-based method that 

focuses on factual recall rather than conceptual understanding.

While this approach ensures curriculum coverage and orderliness, it limits opportunities for 

learners to explore, question, and reason independently. Ogunleye (2023) observes that the 

repetitive and one-way nature of conventional instruction can stifle curiosity and reduce intrinsic 

motivation among young learners. In early childhood settings, where experiential and sensory 

learning are fundamental, overreliance on conventional teaching restricts the development of 

critical and creative thinking. However, due to systemic factors such as large class sizes, 

inadequate resources, and insufficient teacher training, the conventional method remains 

prevalent in many Nigerian classrooms. A gradual pedagogical shift towards inquiry-based 

approaches is, therefore, essential to promote reflective and participatory learning.

The Concept of Critical Thinking in Early Childhood

Critical thinking in early childhood is the ability of young children to observe, analyse, reason, and 

make informed judgements based on evidence. Chang, Lee, and Wen (2022) describe it as a 

disciplined and reflective form of thinking that enables learners to question assumptions and 

evaluate ideas. At the preschool stage, critical thinking manifests through activities such as 

comparing objects, predicting results, and explaining phenomena in everyday experiences. These 

early reasoning experiences help children to interpret, synthesise, and apply knowledge in 

meaningful ways.

Early childhood represents the optimal period for nurturing critical thinking because of children's 

natural curiosity and eagerness to explore. Johnson (2024) found that guided questioning and 

hands-on experiments significantly improved preschoolers' reasoning and communication skills. 

Similarly, Farooq (2023) emphasised that inquiry-based environments cultivate persistence, 

problem-solving, and analytical abilities. When children are encouraged to explore, reflect, and 

communicate their discoveries, they internalise habits of reasoning that form the foundation for 

lifelong learning. Consequently, integrating critical thinking into early instruction prepares 

children not only for academic success but also for adaptive thinking in an increasingly complex 

world.

Challenges of Implementing Inquiry-Based Learning in Nigeria

Despite its pedagogical value, implementing inquiry-based learning in Nigerian preschools 

presents multiple challenges. Ogunleye (2023) identified limited teacher training, large class sizes, 

and inadequate materials as key barriers. Many early childhood educators were trained within 

traditional systems that emphasise rote instruction, leaving them unprepared to facilitate learner-

centred exploration. Moreover, classroom environments are often overcrowded, making it 

difficult to manage inquiry activities effectively.

Policy implementation also remains inconsistent. Although frameworks such as the Early 

Childhood Care, Development, and Education (ECCDE) curriculum advocate child-centred 

methods, the emphasis on high-stakes assessments and curriculum completion continues to 
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reinforce conventional teaching (Adewale, 2023). Furthermore, resource constraints such as 

insufficient learning materials and limited access to teacher professional development impede 

innovation. Addressing these challenges requires targeted interventions that include teacher 

retraining, improved school resourcing, and sustained policy support to institutionalise inquiry-

based learning in Nigeria's early childhood education system.

METHODOLOGY

This study adopted a pre-test, post-test control group quasi-experimental design to examine the 

effectiveness of inquiry-based and conventional teaching methods on preschool children's critical 

thinking skills in Education Districts II and III of Lagos State. The design enabled the comparison of 

learning outcomes between two groups exposed to different instructional methods under natural 

classroom conditions.

The population comprised all preschool children in public early childhood education centres 

within the two selected districts. A stratified random sampling technique was used to select ten 

nursery schools, with five schools drawn from each district. From the selected schools, a total of 120 

Nursery Two pupils were sampled and divided into two groups: 60 pupils in the experimental 

group and 60 pupils in the control group. The grouping followed the existing school structure, 

with pupils in Education District III constituting the experimental group, while those in Education 

District II served as the control group. This ensured a balanced representation of gender and 

learning contexts. However, this grouping may introduce contextual differences between districts, 

which could influence the outcomes independently of the instructional method.

Data were collected using the Preschool Children's Critical Thinking Skills Rating Scale 

(PCCTSRS), a researcher-developed instrument designed to assess critical thinking skills in early 

childhood learners. The instrument comprised two sections: Section A obtained demographic 

information, while Section B consisted of performance-based tasks assessing children's ability to 

identify and classify substances that dissolve in water, distinguish objects that float or sink, and 

apply appropriate senses to solve simple problems. Each task was scored using a performance-

based rating scale, with 2 points awarded for correct and complete responses, 1 point for partially 

correct responses, and 0 for incorrect or no response. The total score obtained reflected the child's 

level of critical thinking ability, with higher scores indicating better performance. Scores were 

interpreted as follows: 0–6 (low), 7–13 (moderate), and 14–20 (high level of critical thinking skills).

The instrument was subjected to face, content, and construct validation by experts in early 

childhood education and educational measurement. A pilot study was conducted using 20 

preschool children from a public early childhood education centre outside the study area, and the 

data obtained were analysed using Cronbach's alpha, which yielded a reliability coefficient of 0.78, 

indicating acceptable internal consistency.

The study was conducted over a period of four weeks. The experimental group received 

instruction through the inquiry-based teaching method, which involved guided questioning, 

exploration, and simple hands-on activities designed to stimulate reasoning and curiosity, while 

the control group was taught using the conventional teacher-centred method characterised by 

explanation and demonstration. A pre-test was administered to both groups before the 

intervention, and the same instrument was used as a post-test after the intervention period.
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Data were analysed using descriptive and inferential statistics with the aid of SPSS version 27. 

Frequency counts, percentages, mean, and standard deviation were used to describe participants' 

characteristics and performance, while independent samples t-test was used to test the hypotheses 

at the 0.05 level of significance.

RESULTS

Participants' Demographics

Table 1 presents the demographic characteristics of the participants. The total sample comprised 

120 preschool children drawn from four public early childhood education centres in Education 

Districts II and III of Lagos State. There was an equitable distribution of gender, with 61 males 

(50.8%) and 59 females (49.2%). The participants were aged between 4 and 5 years.

Table 1: Demographic Characteristics of Participants
 

Table 2: Baseline Comparison of Critical Thinking Scores Between Groups 

Group N ???  STD. Df P-value Level Decision 

Control 60 2.93 1.561 118 0.003 0.05 Significant 

Treatment 60 4.08 2.458 

P-value = 0.003  < lev el of significance  ( obt ainable score  =  2 0.0 ) 

Table 2 presents the comparison of baseline critical thinking scores between the control and treatment 

groups. The control group had a mean score of 2.93 (SD = 1.56), while the treatment group had a mean 

score of 4.08 (SD = 2.46). The difference between the two groups was statistically significant (df = 118, p 

= 0.003 < 0.05). Therefore, the null hypothesis was rejected, indicating that a significant difference 

existed in the baseline critical thinking skills of the two groups prior to the intervention. 

Research Hypothesis Two 

There is no significant impact of inquiry-based method on preschool children's critical thinking skills in 

identifying and clarifying substances that can dissolve in water. 

Table 3: Comparison of Scores on Identifying and Classifying Substances that Dissolve in Water 

Group N ???  STD. Df P-value Level Decision 

Control 60 4.2667 1.42456 118 0.000 0.05 Significant 

Treatment 60 7.6000 .49403 

P-value = 0.19 > leve l of significance (obtainable  score = 8.0) 
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Table 3 shows that the control group recorded a mean score of 4.27 (SD = 1.42), while the treatment 

group recorded a higher mean score of 7.60 (SD = 0.49). The difference was statistically significant (df 

= 118, p < 0.05). The null hypothesis was rejected, indicating that inquiry-based teaching 

significantly improved children's ability to identify and classify substances that dissolve in water.

Research Hypothesis Three

There is no significant impact of inquiry-based method on preschool children's critical thinking 

skills in distinguishing objects that can float or sink in water.

Table 5 shows that the control group recorded a mean score of 1.90 (SD = 1.17), while the treatment 

group recorded a mean score of 3.97 (SD = 0.26). The difference was statistically significant (df = 118, 

p < 0.05). The null hypothesis was rejected, indicating that inquiry-based teaching significantly 

improved children's ability to apply appropriate senses in problem-solving situations.

Research Hypothesis Five

There is no significant influence of gender on the effects of inquiry-based method on preschool 

children's critical thinking skills.

Table 4: Comparison of Scores on Distinguishing Floating and Sinking Objects 

Group N ???  STD. Df P-value Level Decision 

Control 60 2.6000 1.42852 118 0.000 0.05 Significant 

Treatment 60 7.3833 .97584 

P-value = 0.19 > leve l of significance (obtainable  score = 8.0) 

Table 4 indicates that the control group had a mean score of 2.60 (SD = 1.43), while the treatment group 

had a mean score of 7.38 (SD = 0.98). The difference was statistically significant (df = 118, p < 0.05). The 

null hypothesis was rejected, showing that inquiry-based teaching significantly improved children’s 

ability to distinguish between floating and sinking objects. 

Research Hypothesis Four 

There is no significant impact of inquiry-based method on preschool children's critical thinking skills in 

choosing the correct sense to solve a problem. 

Table: Comparison of Scores on Use of Senses in Problem Solving 

Group N ???  STD. Df P-value Level Decision 

Control 60 1.9000 1.17459 118 0.000 0.05 Not 

Significant 
Treatment 60 3.9667 .25820 

P-value = 0.19 > leve l of significance (obtainable  score = 4.0) 
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Table 6: Comparison of Critical Thinking Scores by Gender 

Group N ???  STD. Df P-value Level Decision 

Male 57 19.50 0.992 118 0.919 0.05 Not 

Significant 
Female 63 18.53 0.707 

P-value = 0.919  > lev el of significance  ( obt ainable score  =  2 0.0 ) 

Table 6 presents the comparison of post-test scores based on gender. Male pupils had a mean score 

of 19.50 (SD = 0.99), while female pupils had a mean score of 18.53 (SD = 0.71). The difference was not 

statistically significant (df = 118, p = 0.919 > 0.05). Therefore, the null hypothesis was accepted, 

indicating that gender had no significant influence on the effectiveness of inquiry-based teaching.

DISCUSSION OF FINDINGS

The rejection of the first null hypothesis indicates a pre-existing difference in children's baseline 

critical thinking skills across districts, suggesting that contextual variations, such as exposure to 

enriched learning environments, might have influenced their prior development. This finding 

aligns with Adewale (2023), who reported that early exposure to interactive learning experiences 

contributes to improved problem-solving abilities in preschool settings.

The rejection of the second, third, and fourth hypotheses affirms the significant impact of inquiry-

based teaching on various dimensions of critical thinking among preschoolers. These results are 

consistent with Duran (2017), who found that learners exposed to inquiry-oriented activities 

demonstrated enhanced logical reasoning and cognitive flexibility. Likewise, Farooq (2023) 

established that the process of investigation and discovery intrinsic to inquiry-based learning 

promotes curiosity, persistence, and analytical thinking. In the context of early childhood 

education, this outcome supports Brown's (2024) position that inquiry-based methods stimulate 

exploration and conceptual understanding, which are critical for cognitive growth.

The findings also echo Adebayo's (2025) conclusion that children taught through inquiry 

approaches retain knowledge more effectively and engage more deeply with learning tasks. The 

consistent improvement observed in the experimental group across all tasks—identifying 

dissolvable substances, differentiating floating and sinking objects, and applying sensory 

reasoning demonstrates that inquiry-based teaching enhances both conceptual and procedural 

understanding.

In contrast, the absence of a gender effect confirms that the benefits of inquiry-based learning are 

equally accessible to all learners, irrespective of gender. This supports Chang, Lee, and Wen (2022), 

who reported no significant gender differences in students' critical thinking performance when 

exposed to inquiry-oriented instruction. The implication is that inquiry-based methods promote 

inclusivity and equitable learning outcomes, aligning with modern educational goals of gender 

fairness and holistic development.

In summary, the findings substantiate the effectiveness of inquiry-based teaching as a superior 

pedagogical strategy for developing critical thinking skills in early childhood education. By 

encouraging observation, questioning, and reasoning, the approach fosters independence and 

deeper understanding. These outcomes suggest that integrating inquiry-based strategies into 

preschool curricula could significantly improve cognitive development and prepare young 

learners for future academic success.
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CONCLUSION

The findings of this study establish that inquiry-based teaching is highly effective in enhancing the 

critical thinking abilities of preschool children. The rejection of four null hypotheses confirms that 

children exposed to inquiry-based instruction significantly outperformed those taught through 

conventional methods in tasks requiring reasoning, observation, and problem-solving. These 

results align with global and local research, reinforcing that child-centred, activity-based learning 

cultivates curiosity, reflection, and sustained engagement in early education.

The study also found no significant gender difference in children's critical thinking performance, 

suggesting that inquiry-based learning promotes inclusivity and equitable learning outcomes. 

However, the research highlights the continuing need for teacher capacity-building and policy 

support to ensure the consistent use of inquiry-based strategies in Nigerian early childhood 

classrooms. Institutional reforms and targeted training programmes will be essential to sustain 

these gains and enhance overall teaching quality in the foundational years.

RECOMMENDATIONS

Based on the findings, the following recommendations were made:

1. Early childhood teachers should adopt inquiry-based instructional strategies to promote 

active participation and enhance children's critical thinking skills.

2. Teachers should include hands-on activities that allow children to explore and classify 

materials that dissolve in water to strengthen observation and reasoning skills.

3. Educators should integrate guided experiments on floating and sinking to encourage 

exploration, prediction, and analytical reasoning among preschool learners.

4. Teachers should design classroom tasks that involve using sensory experiences to solve 

problems, thereby improving children's perceptual and reflective abilities.

5. Schools should ensure gender inclusivity by giving both boys and girls equal opportunities 

to participate in inquiry-based learning activities.
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