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Abstract 

Critical thinking is widely recognized as a foundational skill for effective participation in the workforce and responsible 

citizenship. It involves analyzing, evaluating, and interpreting information to draw well-reasoned, defensible conclusions. The 

introduction of the Competency-Based Curriculum in Kenya, under the Competency-Based Education holistic approach, has 

included critical thinking as one of its core competencies. The study sought to determine how teachers are scaffolding critical 

thinking during the preparation and presentation of Integrated Science instruction in public junior schools in Nairobi County, 

Kenya. The study adopted a mixed-methods descriptive research design. The target population was 8,259 respondents: 7,598 

learners, 643 teachers, and 18 Curriculum Support Officers (CSOs). The sample consisted of 382 respondents: 46 teachers, 328 

learners, and 8 CSOs. Representative samples were selected through proportionate and systematic sampling. Data were collected 

using questionnaires and interviews. Quantitative data were analyzed descriptively using the Statistical Package for the Social 

Sciences (SPSS, Version 30.0), while qualitative data were analyzed thematically. The findings indicated that although teachers 

adopted learner-centered approaches, they faced significant challenges in planning and implementing critical-thinking strategies, 

mainly conceptual links, inquiry, evidence-based reasoning, reflection, and real-world application of scientific concepts. The 

study also identified curriculum interpretation as a barrier to implementing critical-thinking instruction, resulting in a gap 

between teachers' perceived skills and actual classroom practices. The findings inform educators on the status of implementing 

critical thinking under Competency-Based Education and highlight challenges experienced by teachers. The study concludes that 

teachers encounter difficulties in developing Integrated Science instruction that scaffolds critical thinking and recommends the 

development of a structured instructional design model to help them design such instruction. 
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1. Introduction 

The quality of education influences individual lives and the 

economies of nations. The World Economic Forum (WEF) Fu-

ture of Jobs report states that skills acquired through education, 

such as critical thinking, problem-solving, and creativity, are vi-

tal in the modern labor market [36]. These skills, often associ-

ated with advanced cognitive processes, have been ranked 
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higher than technological literacy and management abilities in 

problem-solving and civic participation. Although automation 

continues to reshape work by removing many routine tasks, 

higher-order cognitive skills remain irreplaceable by Artificial 

Intelligence (AI). These skills help people think critically, rea-

son reflectively, and generate knowledge that goes beyond what 

AI systems can do, given the limitations imposed by developers' 

parameters. This underscores the United Nations Educational, 

Scientific, and Cultural Organization (UNESCO) call for na-

tions to adopt educational approaches that emphasize thinking, 

reasoning, and adaptability as essential learning outcomes [32]. 

Education should enable learners to understand the world 

around them by equipping them with the knowledge and skills 

needed for a meaningful existence. The Organization for Eco-

nomic Co-operation and Development (OECD) situates criti-

cal thinking as a vital skill for navigating the economic and 

social challenges of the 21st Century [26]. It enables individ-

uals to analyze, evaluate, and interpret information by delib-

erately applying cognitive skills to reach well-reasoned, de-

fensible conclusions. The Future of Jobs report states that an-

alytical thinking, creativity, and adaptability are becoming the 

most valued skills among employers [36]. Society in the 21st 

Century continues to undergo rapid change, requiring ad-

vanced cognitive abilities [25]. The rising demand for critical 

thinking in the knowledge economy has led to a global shift 

toward Competency-Based Curriculum (CBC), as countries 

adjust their education systems to meet these needs. 

Defining and implementing critical thinking in school set-

tings remains challenging. There is a persistent gap between 

curriculum goals and classroom practice in the operationaliza-

tion of critical thinking [29]. Classroom instruction geared to-

wards enhancing critical thinking in learners should employ 

teaching approaches that move learners toward active evalua-

tion and reasoning. Such learner-centered approaches include 

the Socratic method, problem-based learning, inquiry-based 

instruction, structured classroom debates, and reflective jour-

naling. However, studies on CBE implementation in Kenya 

show that teachers have continued to use teacher-centered in-

structional approaches that limit learners' opportunities to de-

velop critical and creative thinking [13, 17, 22, 23, 35]. This 

practice has resulted in a persistent gap between curricular as-

pirations and classroom practice, raising queries about the ex-

tent to which the education system is preparing learners for an 

evolving society. The disconnect between curriculum goals 

and classroom practice is a significant issue in an education 

system intended to prepare learners for an evolving society. 

Consequently, the study sought to assess the classroom in-

struction teachers utilize during the preparation and presenta-

tion of Integrated Science instruction to ensure the continuous 

development of critical thinking in learners. 

Classroom instruction should provide learners with oppor-

tunities to reflect on their reasoning as they link knowledge to 

real-life situations. Efforts to strengthen higher-order cogni-

tive skills in Africa are gaining prominence as countries up-

date their curricula to focus on skills relevant to the 21st Cen-

tury and beyond. This response is driven by the African Un-

ion’s Continental Education Strategy for Africa 2016-2025, 

which emphasizes Inquiry-Based Learning (IBL), problem-

solving, and creativity as vital skills for transforming educa-

tion systems and fostering sustainable development [1]. How-

ever, studies indicate that classroom instruction remains pri-

marily teacher-centered in many Sub-Saharan African coun-

tries, with limited opportunities for learners to question exist-

ing knowledge, explore new ideas, or engage in higher-level 

reasoning [32]. Teachers use conventional teaching ap-

proaches that limit learners’ engagement with concepts. In 

Ghana, basic school teachers report that limited knowledge of 

learner-centered classroom instruction strategies and inade-

quate time and resources have hindered the implementation of 

learner-centered instructional approaches [12]. This has re-

sulted in instructional practices that expose learners to infor-

mation to memorize for use in answering exam questions. 

Such learners experience challenges when they encounter sit-

uations that require decision-making. In Malawi, tutor atti-

tudes and reliance on traditional didactic techniques have been 

identified as ongoing obstacles to the use of learner-centered 

methods in the nursing and midwifery technician programme. 

The practice has resulted in nurses and technicians who only 

follow procedures as prescriptions, irrespective of a patient's 

unique needs. In Uganda, inadequate teacher training has been 

reported as one of the key barriers to adopting learner-cen-

tered methods, alongside systemic constraints such as large 

class sizes and limited instructional resources [28]. Teacher 

education is largely informed by teacher-centered pedagogical 

approaches, which do not prepare teachers for the 21st century 

classroom. These findings align with large-scale assessments 

conducted by the Centre for Global Education Monitoring, 

which revealed ongoing gaps in learners’ ability to apply 

knowledge, interpret information, and think logically, indicat-

ing that critical thinking has not yet been fully integrated into 

daily classroom practice [33]. These continental trends reveal 

a significant gap in the implementation of higher-order cogni-

tive skills: while curricula across Africa are increasingly fo-

cused on 21st-century skills, most teachers lack structured 

teaching frameworks and practical tools to incorporate higher-

order cognitive skills into lessons. 

The Kenyan education system is not exempt from the chal-

lenge of preparing learners to apply knowledge in real-world 

situations. An examination of the implementation of the CBE 

found that schools still emphasize competitive exam-oriented 

performance over acquisition of skills [29]. As a result, learn-

ers are gradually drifting to rote memorization of concepts 

over analytical reasoning, problem-solving, creativity, and 

IBL. This may impede the actualization of the intended goals 

of CBE, especially the acquisition of critical thinking skills. 

Educational authorities should regularly review classroom 

practices to ensure they align with curriculum objectives. Ad-

ditionally, there should be policies to guide and monitor how 

teachers integrate CBE core competencies into teaching and 
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learning, enabling learners to engage meaningfully with the 

content. This calls for an urgent need for comprehensive 

teacher training to enhance pedagogical practices on CBE im-

plementation in Kenyan junior schools [13]. 

Kenya Ministry of Education (MoE) has responded by en-

gaging teachers in a retooling program designed to equip 

teachers with appropriate CBE-relevant instructional practices 

[31]. The current study, therefore, sought to determine the ex-

tent to which the retooling process has equipped teachers to 

address the pedagogical challenges documented in the imple-

mentation of learner-centered approaches in CBE classrooms 

in Kenya. Specifically, the study sought to analyze critical-

thinking practices used by teachers during the preparation and 

presentation of Integrated Science instruction among junior 

school learners in Nairobi County. 

1.1. Statement of the Problem 

Critical thinking is widely recognized as a crucial skill for 

success in society and in the workforce. Countries have 

adopted education systems that emphasize developing critical 

thinking to prepare citizens for the 21st Century and beyond. 

Kenya’s CBE system has included critical thinking among the 

core competencies learners should acquire. Acquisition of 

critical thinking skills can be achieved through consistent ex-

posure to classroom instruction that encourages learners to an-

alyze, evaluate, justify, create, and apply ideas to real-world 

situations. Teachers in Kenya have reported challenges in pre-

paring learner-centred classroom instruction. The MoE has or-

ganized retooling programs to equip teachers with skills that 

align with the CBE pedagogical approaches. The study, there-

fore, sought to determine the extent to which the retooling pro-

grams have equipped teachers in public junior schools in Nai-

robi County with skills to scaffold critical thinking during the 

preparation and presentation of Integrated Science instruction. 

1.2. Purpose of the Study 

The purpose of this study was to assess teachers' practices 

during the preparation and presentation of Integrated Science 

instruction that scaffolds critical thinking among junior school 

learners in public junior schools in Nairobi County, Kenya. 

1.3. Research Objective 

The objectives of the study: 

Assess instructional practices for scaffolding critical think-

ing in Integrated Science instruction during lesson preparation. 

Assess instructional practices for scaffolding critical think-

ing in Integrated Science instruction during lesson presenta-

tion. 

Third objective removed to be included in the next publica-

tion on critical-thinking evaluation practices whose data has 

already been collected. 

1.4. Significance of the Study 

The findings of the study provide insights into the actual-

ization of critical thinking in Kenya’s CBE system by reveal-

ing critical thinking instructional practices employed by 

teachers during lesson preparation and presentation. Critical 

thinking instructional practices equip learners with skills to 

analyze problems, evaluate evidence, justify conclusions, and 

apply scientific concepts to real-world situations, thereby sup-

porting the development of a key competency in Kenya’s CBE 

system holistic approach curriculum. 

2. Literature Review 

Nations are adopting education systems that focus on de-

veloping critical thinking. This is because critical thinking has 

become a key pillar of the new knowledge-based economy. 

The rising demand for workers with critical and creative 

thinking skills calls for a shift in education systems. However, 

despite the long-standing philosophical roots in the works of 

Plato and Socrates and its continued prominence in contem-

porary educational discourse, empirical evidence suggests that 

learners’ critical thinking skills remain underdeveloped [8]. 

This calls for educators to rethink classroom instruction to en-

hance learners' critical thinking. Teachers should be inten-

tional in designing classroom instruction that nurtures higher-

order cognitive skills. This will ensure education systems 

graduate learners with improved abilities to analyze real-

world problems, justify decisions, and present evidence-based 

arguments [26]. Teachers should use classroom instruction 

that encourages learners to focus on understanding, reflection, 

and the application of knowledge instead of passive memori-

zation of concepts. 

The Kenyan CBE emphasizes critical thinking as a core 

competency that learners are expected to develop. An exami-

nation of Constructivist Learning Theory (CTL) as a paradigm 

for fostering critical thinking, creativity, and problem-solving 

established that meaningful higher-order engagement occurs 

when teachers deliberately integrate constructivist strategies, 

such as collaborative learning, inquiry-based tasks, reflection, 

and scaffolded engagement, into instructional design [2]. The 

study concluded that critical thinking emerges when learners 

are meaningfully engaged in constructing understanding ra-

ther than passively receiving information. This places a de-

mand on teachers to intentionally shift classroom instruction 

toward learner-centered practices to ensure graduates who can 

think critically and act creatively. The successful implemen-

tation of CBE in Kenya is anchored in the instructional prac-

tices teachers adopt. However, empirical studies show that 

teachers continue to use teacher-centered instructional ap-

proaches under CBE [13, 15, 17, 23, 35]. The practice is lim-

iting CBE learners' opportunities to develop critical and crea-

tive thinking skills, which might result in similar challenges 

reported among 8-4-4 learners. 
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Critical thinking skills develop through meaningful and ap-

propriately structured opportunities for practice. Conse-

quently, when instructional preparation and presentation pro-

vide limited opportunities for learners to analyse, reason, eval-

uate, reflect and apply ideas, the development of critical think-

ing may be constrained. An examination of the development 

of critical thinking through scaffolded peer feedback in China 

found that systematic instruction can effectively enhance 

learners’ critical thinking skills [9]. Learners who are contin-

ually exposed to validated pedagogical approaches, such as 

questioning, problem-based learning, and collaborative learn-

ing, significantly enhance critical thinking skills. The findings 

emphasize the importance of teachers' consistent use of class-

room instruction that enhances learners' development of criti-

cal thinking skills. The findings align with the results of a sys-

tematic review and meta-analysis of empirical studies pub-

lished from 2000 to 2024 to examine the effect of IBL on 

learners’ critical thinking skills in science education [4]. The 

analysis revealed that IBL has a significant positive impact on 

learners’ critical thinking. However, considerable heterogene-

ity suggested that contextual factors, such as teaching strate-

gies, instructional duration, and assessment approaches, influ-

ence outcomes. Therefore, teachers should consistently en-

gage in critical thinking instructional practices to ensure learn-

ers acquire higher-order cognitive skills. 

Science education aims to help learners analyze, evaluate, 

and improve their thinking by applying knowledge in real life. 

Through science education, learners should acquire skills rel-

evant to the 21st-century workforce. This is the goal of the 

Integrated Science education approach under Kenya’s CBE 

system [20]. Integrated Science teachers are expected to de-

sign classroom instruction that not only delivers scientific 

content but also guides learners through structured inquiry, 

evidence-based reasoning, and the practical application of 

concepts. This teaching approach demands learner-centered 

IBL strategies. Teachers are expected to scaffold learners’ in-

quiry processes with structured guidance and reflective 

prompts, ensuring learning goes beyond rote memorization. 

However, literature shows that Kenya’s CBE teachers con-

tinue to face significant pedagogical and systemic challenges 

that directly impede the development of key skills in the new 

education system. The current study aimed to assess the criti-

cal thinking instructional practices employed by teachers in 

public junior schools in the preparation and presentation of In-

tegrated Science instruction that enhances the continuous de-

velopment of critical thinking among learners. 

3. Methodology 

3.1. Location of the Study 

In Nairobi County, teachers and learners come from diverse 

socio-economic and cultural backgrounds. This provided 

good opportunities for divergent thinking about real-life chal-

lenges, creating an ideal environment to examine whether In-

tegrated Science classroom instruction provides learners with 

continuous opportunities to enhance critical thinking as they 

share different perspectives of scientific concepts and create 

varied innovations. 

3.2. Research Design 

The study adopted a mixed-methods descriptive research 

design that involved analyzing teacher practices in preparing 

and presenting Integrated Science instruction that enhances 

the development of critical thinking in learners. A question-

naire was given to teachers and learners to identify contextual 

challenges and instructional needs during the preparation and 

presentation of Integrated Science. CSOs were interviewed to 

gather views on how teachers design classroom instruction 

that ensures critical thinking as a core component of the CBE. 

3.3. Study Population, Sampling Technique, 

and Sample Size 

The target population for the study comprised 7598 Grade 

Eight learners, 643 Grade Eight teachers, and 18 CSOs drawn 

from the 142 junior schools in Nairobi County. This resulted 

in a targeted population of 8,259 respondents. Representative 

samples were selected through proportionate and systematic 

sampling. 

3.4. Sample Size for the Survey 

The sample size was calculated using Yamane’s formula, 

which is widely accepted for determining sample sizes in sur-

veys with large populations [27]. According to the formula, 

the sample size, n, for the survey phase was obtained as 382. 

Table 1 presents the distribution of sample sizes among survey 

participants. 

4. Results and Discussions 

4.1. Response Rate 

296 learners and 44 teachers completed the questionnaires, 

translating to response rates of 90.2% and 95.7%, respectively. 

Five CSOs were interviewed, translating to a response rate of 

62.5%. A response rate of 50% or higher is sufficient, espe-

cially for data collected through face-to-face sessions [6]. 

4.2. Demographic Information 

(59.5%) of learners were girls, and (40.5%) were boys, 

while more than half (52.3%) of teachers were male, and 

(47.7%) were female. Regarding professional qualifications, 

the majority (81.8%) of teachers held a Bachelor of Education 

(B.Ed.) degree, and all (100%) were trained in a science-re-

lated field (Chemistry, Biology, or Physics). These findings 
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indicate an improvement in the professional qualifications of 

science teachers in public junior schools. In Kenya, the tran-

sition of the first cohort of Grade 7 learners to junior school 

faced challenges related to teacher specialization [16]. The 

majority (84.1%) of teachers report having 0 to 5 years of 

teaching experience, with more (95.5%) indicating they have 

taught Integrated Science for 1 to 3 years. Slightly over a tenth 

(15.9%) have more than five years of teaching experience, and 

none (0.0%) have taught Integrated Science for over three 

years. Although the teachers have relevant academic qualifi-

cations, they are still developing expertise in content delivery. 

This aligns with previous findings which found out that CBE 

teachers in Kenya lack pedagogical knowledge needed to de-

sign appropriate curriculum and instruction to operationalize 

CBE competencies, due to limited experience [13]. 

4.3. Instructional Practices for Preparing 

Integrated Science Instruction 

The study sought to determine the frequency with which 

teachers consider practices for enhancing critical thinking 

when preparing Integrated Science instruction. Table 2 sum-

marizes the responses obtained. 

During the preparation of Integrated Science instruction to 

facilitate linking concepts with related prior concepts, the ma-

jority (72.7%) of teacher respondents indicate that they always 

consider identifying related prior concepts. In comparison, 

slightly more than a quarter (27.3%) indicate they do not. Al-

most two-thirds (61.4%) indicate they do not consider learners’ 

previous misconceptions about related concepts, and a similar 

proportion (59.1%) indicate they do not plan activities to acti-

vate learners’ prior related knowledge. Furthermore, nearly 

three-quarters (72.8%) of teacher respondents report that they 

do not design activities that build on learners’ prior knowledge. 

According to the Meaningful Learning Theory (MLT), mean-

ingful learning occurs when teachers intentionally connect 

new knowledge to learners’ existing cognitive structures [5]. 

This connection helps learners see the relationships between 

concepts across different domains. Supporting the MLT, [18] 

states that when new information is presented without anchor-

ing it to existing knowledge structures, it can lead to frag-

mented understanding, misunderstanding of concepts, or su-

perficial learning, causing learners to rely on rote memoriza-

tion. The absence of such practices may result in learners 

struggling with conceptual understanding, forming connec-

tions, and transferring knowledge across domains. 

Regarding encouraging broad-based thinking about scien-

tific concepts, over two-thirds (68.2%) of teachers indicate 

that they do not plan questions that promote inquiry into sci-

entific phenomena. Three-quarters (75.0%) state they do not 

consider incorporating problem situations to stimulate learner 

curiosity. In comparison, nearly two-thirds (63.6%) indicate 

they do not plan for real-life contexts to foster student curios-

ity, a figure (65.9%) that corresponds with teachers who do 

not prepare for anticipated learner curiosity responses. An ad-

ditional three-quarters (75.0%) of teachers say they do not 

consider designing prompts to encourage deeper thinking. 

These findings suggest that teachers in public junior schools 

in Nairobi County do not typically plan for inquiry-based 

questions, real-life problem scenarios, or prompts that pro-

mote advanced thinking in Integrated Science instruction. 

Vygotsky’s social constructivist theory proposes that learners 

develop higher-order thinking when teachers provide struc-

tured scaffolding through questioning, guided inquiry, and di-

alogic interaction within the Zone of Proximal Development 

(ZPD) [34]. 

Regarding promoting focused investigation, nearly two-

thirds (65.9%) of teacher respondents say they consider pre-

paring Integrated Science instruction that is clearly stated, 

while a similar proportion (68.2%) always aim to create in-

struction that is easy to understand. Additionally, almost two-

thirds (63.6%) of teacher respondents acknowledge ensuring 

that the Integrated Science instruction is straightforward for 

learners to follow. These findings show that teachers inten-

tionally prepare clear, understandable Integrated Science in-

structions that are simple for learners to follow. Simplified, 

well-structured instructions reduce unnecessary cognitive 

load, allowing learners to concentrate their mental effort on 

grasping concepts and solving problems rather than trying to 

interpret unclear procedures [10]. Clear instructions minimize 

confusion and help learners understand task expectations, en-

abling them to participate more effectively in classroom activ-

ities. However, inquiry-based science instruction requires not 

only clear directions but also cognitively challenging ques-

tions, reflective prompts, and opportunities for evidence-

based argumentation [7, 37]. Therefore, even though teachers 

in public junior schools in Nairobi County ensure they prepare 

Integrated Science instructions that are easy to follow on the 

surface, these instructions might not challenge learners to an-

alyze evidence, justify conclusions, or engage in deeper rea-

soning. The instructional support may focus more on clear 

procedural guidance than on fostering higher-order thinking. 

The teacher respondents were asked to state the reasons for 

not considering the practices mentioned in Table 2 when pre-

paring Integrated Science Instruction. The responses are sum-

marized in Table 3. 

Half (50.0%) of teacher respondents ticked statements re-

lated to practices on linking concepts and encouraging broad-

based thinking. A further 40.9% ticked against statements re-

lated to practices on facilitating linking concepts, encouraging 

broad-based thinking, and focusing on scientific investigation. 

These findings reveal a persistent challenge in preparing in-

struction that encourages broad-based thinking. Broad-based 

thinking is associated with the higher levels of the Revised 

Bloom’s Taxonomy (RBT) [3]. Less than a tenth (6.8%) of 

respondents reported struggling to prepare instruction that en-

courages focus on scientific investigation, which may suggest 

that teachers find it easier to guide learners through structured 

investigations with clear procedures than to facilitate open-
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ended thinking. Open-ended thinking processes require learn-

ers to connect ideas, evaluate evidence, and transfer 

knowledge across contexts. CSO C3 stated that learners use 

Artificial Intelligence for project work instead of thinking 

through the work. The project work in the curriculum was de-

signed to encourage critical thinking. The officer said, ‘Criti-

cal thinking among our learners is at garbage in, garbage out 

because there is no structured investigation; all learners feed 

the system with one single instruction, and they all get a sim-

ilar response, which the teacher is very excited about, without 

noticing there is no learning taking place.’ These findings 

suggest that facilitating higher-order cognitive processes re-

mains a significant challenge in public junior schools in Nai-

robi County, which calls for structured instructional frame-

works that support teachers to systematically scaffold learners' 

thinking from knowledge acquisition to reasoning and appli-

cation, thereby enhancing the development of critical thinking, 

as one of the core competencies envisioned in the CBE. 

The teacher respondents were asked to specify any other 

reason(s) that make them not consider the practices for en-

hancing critical thinking when preparing Integrated Science 

instruction. The responses were thematically categorized into 

time, pedagogy, resources, workload, or curriculum interpre-

tation. Slightly more than a fifth (20.5%) of teacher respond-

ents indicated that they do not consider the mentioned critical 

thinking practices due to challenges in interpreting the curric-

ulum. The responses obtained are shown in Table 4. 

4.4. Instructional Practices for Presenting 

Integrated Science Instruction 

The study aimed to investigate the practices that teachers 

employ when delivering Integrated Science instruction. The 

responses obtained are summarized in Table 5. 

During the presentation of Integrated Science, to facilitate 

the connection of concepts, more than two-thirds (68.2%) of 

teacher respondents indicate that they give learners an over-

view of related previous concepts, and more than three-quar-

ters (77.3%) indicate that they encourage learners to identify 

connections between concepts. The majority (90.0%) of 

teacher respondents indicate they give learners time to engage 

as they identify related concepts, with more (88.6%) indicat-

ing that they ensure they clarify to learners how concepts build 

upon each other, and almost three-quarters (70.5%) admitting 

they give learners an introductory assessment on previously 

related concepts. These findings suggest that teachers in pub-

lic junior schools in Nairobi County incorporate practices that 

facilitate the connection of concepts during Integrated Science 

instruction. 

Regarding encouraging broader thinking during instruction, 

almost two-thirds (61.4%) of teacher respondents indicate that 

they encourage learners to generate questions about scientific 

concepts, with more than three-quarters (79.5%) indicating 

that they use probing questions to guide learners into deeper 

reasoning. The majority (86.4%) of teacher respondents indi-

cate that they allocate time for learners to ask questions about 

new concepts, which is also reflected in a similar proportion 

(84.1%) of respondents who agree that they give learners time 

to explain their questions, as well as allow learners to discuss 

questions raised by others. Three-quarters (75.0%) of teacher 

respondents acknowledged that they do not reprimand learn-

ers who ask out-of-context questions, with more (86.4%) in-

dicating that they can manage out-of-context questions with-

out choking learner curiosity, and a further (79.5%) indicating 

they can design lessons that encourage exploration with rele-

vant questions. The findings suggest that teachers in public 

junior schools in Nairobi County incorporate practices that en-

courage broader thinking on scientific concepts during the 

presentation of Integrated Science instruction. 

To promote scientific investigations, more than half (61.4%) 

of teacher respondents admit that they allow learners to ex-

plore scientific ideas through experiments, with more than 

two-thirds (68.2%) indicating they give learners the freedom 

to express personalized observations, and more than three-

quarters (77.3%) stating that they permit freedom in data anal-

ysis supported by scientific facts. A further majority (81.8%) 

of teacher respondents admitted that they guide learners in jus-

tifying scientific explanations and conducting investigations, 

with a high proportion (93.2%) indicating that they support 

learners’ discussions to help them connect concepts. These 

findings suggest that many Integrated Science teachers are de-

liberately creating learner-centered classroom environments 

that support inquiry, scientific reasoning, and collaborative 

learning. However, the findings may also reveal an important 

contradiction within classroom practice. Although teachers re-

port supporting investigations and learner expression through 

freedom in data analysis and learner-centered discussions, the 

findings from instructional practices in preparing Integrated 

Science instruction indicate that teachers have challenges de-

signing instruction that links concepts to related prior concepts 

and encourages broad-based thinking about scientific con-

cepts. Hence, the instructional process may still lack the sys-

tematic scaffolding necessary for sustained critical-thinking 

development. The CSO C1 indicated that a major activity 

teachers use to encourage the development of critical thinking 

in Integrated Science learning is asking learners to use digital 

devices to obtain print material, which is then used to create a 

Curiosity Chart placed at the back of the class. The officer in-

dicated that learners take gallery walks and view the images, 

implying that when they do so, they engage in critical thinking 

because they will be thinking as they view the images. Such 

practices do not lead learners into investigative activities of 

scientific concepts nor engage in deeper thinking through cu-

riosity. This response aligns with an earlier study finding 

which established that teachers often adopt visible learner-

centered activities, such as group work and presentations, 

without fully integrating structured inquiry, guided reasoning, 

and reflective questioning that promote deeper cognitive en-

gagement [29]. 
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Regarding facilitating reflection and reasoning, the major-

ity (90.9%) of respondents indicate that they allow learners to 

seek clarification of the instructions, and all (100.0%) admit 

they ask random questions to confirm the clarity of the instruc-

tions. These figures align with the proportion (97.7%) of 

teacher respondents who indicate that they help learners con-

nect the instruction to real-life situations, with the majority 

(90.9%) indicating they attend to learners who express con-

tempt for the given activity. The findings provide further jus-

tification that Integrated Science teachers are making efforts 

to create supportive and interactive learning environments that 

encourage learner participation, clarify instruction, and foster 

contextual understanding, as expected in a constructivist 

learning environment [30]. Additionally, CBE teachers in 

Kenya attempt to make lessons learner-centered and context-

based despite challenges related to pedagogical preparation 

and competency implementation [13]. 

Regarding facilitating the application of knowledge, many 

(88.6%) of teacher respondents indicate that they encourage 

the application of knowledge in real-world situations, and al-

most two-thirds (63.6%) admit that they can explain to learn-

ers how specific concepts apply to real-world scenarios. How-

ever, the majority (93.2%) of respondents indicate that they 

encourage learners to connect their knowledge to societal 

challenges, and almost all (95.5%) of the teacher respondents 

allocate time to learners who struggle to apply their 

knowledge. The findings suggest that Integrated Science 

teachers in public junior schools in Nairobi County are delib-

erately promoting the application of scientific knowledge to 

authentic, socially relevant situations. The practice supports 

learners' movement toward competency-oriented knowledge 

application rather than rote memorization of facts to pass ex-

ams. 

The respondents were asked to indicate the challenges that 

prevent them from considering the critical thinking practices 

mentioned when presenting Integrated Science instruction. 

Table 6 summarizes the responses. 

Almost three-quarters (70.6%) of teacher respondents indi-

cated that the challenges preventing them from adopting crit-

ical thinking practices in presenting Integrated Science in-

struction are experienced across three or more of the provided 

practice categories: facilitating connections among concepts, 

encouraging broad-based thinking and scientific investiga-

tions, reflecting on reasoning, and applying knowledge when 

presenting Integrated Science instruction. 

The teacher respondents were asked to indicate other rea-

sons they did not consider practices for enhancing critical 

thinking when presenting Integrated Science instruction. The 

responses were thematically grouped and summarized in the 

categories shown in Table 7. 

The findings revealed notable variation in the proportions 

of teachers who indicated the reasons they did not consider 

practices that enhance critical thinking during preparation and 

during presentation. Although during lesson preparation, cur-

riculum interpretation emerged as the most significant chal-

lenge, with a fifth (20.5%) of teacher respondents indicating it 

as a reason for not considering practices that enhance critical 

thinking, the proportion of teacher respondents with a similar 

challenge during presentation drastically decreased to almost 

a tenth (13.6%). A similar decline was noticed for time-related 

reasons, which dropped from (13.6%) during preparation to 

(6.8%) during presentation. However, the challenge with re-

sources increased from (2.3%) during preparation to (9.1%) 

during presentation. Additionally, resources are a major chal-

lenge during presentation more than during preparation. IBL 

follows a highly systematic approach, which requires the 

teacher to select problems carefully; this has implications for 

time constraints [16]. The findings on resource-related chal-

lenges suggest that limitations in instructional materials be-

come more evident during classroom implementation, partic-

ularly when conducting inquiry-based and practical science 

activities. The higher proportion (63.7%) of teachers reporting 

no challenges during lesson presentation compared to during 

preparation (54.5%) may suggest a misinterpretation of peda-

gogical practices; the teachers may be more confident in class-

room delivery without paying attention to principles of 

learner-centered classroom practices, especially practices that 

promote higher-order thinking skills. 

The study sought to establish how Grade Eight learners per-

ceive the teacher practices during the presentation of Inte-

grated Science instruction. An analysis showing the percent-

age difference between learner and teacher responses on the 

critical thinking activity is presented in Table 8. 

The analysis of the percentage difference between the 

learner and the teacher responses revealed both areas of align-

ment and notable perception gaps. At the basic level of critical 

thinking, facilitating the connection of concepts, learner and 

teacher responses were relatively consistent. However, while 

the majority (90.9%) of teacher respondents felt that they ad-

equately gave learners time to engage as they identified re-

lated concepts, slightly fewer (80.7%) of the learners agreed 

the time was sufficient. Additionally, while many (88.6%) of 

teacher respondents indicated they ensure they clarify how 

concepts build upon each other, fewer than three-quarters 

(71.6%) of learners agree with them. The findings suggest that 

although teachers in public junior schools in Nairobi County 

are making efforts to connect concepts in Integrated Science 

learning, learners feel they are not given sufficient time to en-

gage with related concepts, nor are teachers sufficiently clari-

fying how concepts build on each other. Revisiting prior con-

cepts and building on them over time can help learners per-

ceive scientific ideas as interconnected, enabling them to de-

velop integrated understandings. Structured connections can 

promote the development of organized knowledge of core sci-

entific ideas [24]. In addition, if learners explore different fac-

ets of a complex phenomenon that include new scientific ideas 

and collect and analyze these new data, they can connect them 

to their prior experiences, which may provide a structure for 

building an integrated understanding of these new ideas [21]. 
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The learner-teacher discrepancy was more evident in en-

couraging broader thinking on scientific concepts during the 

presentation of Integrated Science instruction. While three-

quarters (75.0%) of the teacher respondents indicated that they 

do not reprimand learners who ask out-of-context questions, 

fewer than half (44.6%) of learners acknowledged the practice. 

Additionally, although the majority (86.4%) of teachers felt 

that they can manage learners’ out-of-context questions with-

out choking their curiosity, slightly more than a third (34.1%) 

of learners agreed with them. These findings show an apparent 

discrepancy between teachers' perceived practice of fostering 

inquiry and learners' actual experiences. Teachers in public 

junior schools in Nairobi County may unknowingly discour-

age learners from asking questions perceived as unrelated to 

the immediate lesson objectives, even though such questions 

can stimulate curiosity and deeper thinking. The Cognitive 

Load Theory suggests that carefully designed prompts and 

guided questioning help learners process complex information 

effectively and support understanding [10]. When teachers 

support learners in generating, asking, explaining, and dis-

cussing questions about scientific concepts, they help them 

process complex information more effectively, leading to a 

deeper understanding of the concepts. 

The discrepancies in learner-teacher responses were more 

evident in higher-level critical thinking practices, particularly 

in facilitating reflection, reasoning, and knowledge applica-

tion. The responses revealed a negative deviation in all critical 

thinking practices, as learners disagreed with the self-reported 

teacher practices. Notably, a response where all (100.0%) 

teacher respondents indicated that they ask random questions 

to confirm the clarity of instructions, slightly above three-

quarters (78.7%) of learners acknowledge the practice. Simi-

larly, almost all (97.7%) of teacher respondents indicate that 

they help learners connect the instruction to real-life situations, 

while only slightly more than three-quarters (79.4%) agree 

with them. Additionally, the majority (90.9%) of teacher re-

spondents indicate they attend to learners who express con-

tempt for the given activity, while slightly more than two-

thirds (68.6%) of learners agree. The greatest disparity was 

observed in the facilitation of application of knowledge, 

where the majority (90.9%) of teacher respondents indicated 

that they reduce support when learners demonstrate reasoning, 

while slightly less than a third (32.4%) of learners agreed that 

teachers do so. While teachers perceive that they allow learn-

ers the autonomy to apply knowledge from a personal under-

standing, learners felt such freedom does not exist in the learn-

ing process. Teachers must be able to identify where learners 

are in their learning progression to provide appropriate sup-

port [14]. However, the Integrated Science teachers in public 

junior schools in Nairobi County tend to restrict learners 

within the confines of existing information from textbooks, 

thus limiting innovative and creative reasoning. These find-

ings indicate gaps in how teachers and learners perceive criti-

cal-thinking-enhancing practices in Integrated Science learn-

ing. 

Vygotsky’s ZPD emphasizes that instructional support 

should be temporary and gradually withdrawn as learners gain 

independence in reasoning and problem-solving [34]. How-

ever, if scaffolding is not systematically withdrawn as learners 

demonstrate autonomy, they may become overly dependent 

on teacher guidance, thus limiting the development of self-

regulation, independent inquiry, and autonomous problem-

solving [10, 11]. Excessive support from Integrated Science 

teachers to CBE learners may therefore hinder learners' auton-

omy in analyzing evidence, justifying conclusions, and apply-

ing scientific reasoning, which are essential competencies in 

science education and innovation. 

A notable positive deviation of more than a fifth (+21.5%) 

was noted under the application of knowledge. While almost 

two-thirds (63.6%) of teachers indicated that they explain to 

learners how specific concepts apply to real-world scenarios, 

many (85.1%) learners felt that teachers do explain this. What 

teachers feel is not happening in class, the learners perceive it 

differently. A challenge identified by T9 could justify the dis-

crepancy: he does not consider critical thinking practices 

when preparing Integrated Science instruction, namely “Di-

verse prior knowledge and misconceptions among learners.” 

While teachers consider learners' diverse prior knowledge a 

challenge, this information can help learners understand how 

concepts apply to real-world scenarios, even when the teacher 

has not explained them in detail. CSO 3 stated that the learners 

most often do more than the teacher instructed them to do, ar-

guing that, ‘We are preparing 21st-century learners, so once 

given a tip of information, they go an extra mile.’ Although 

less than two-thirds of teachers in public junior schools in Nai-

robi County acknowledge explaining to learners how specific 

concepts apply to real-world situations, more learners indicate 

that teachers do explain. This discrepancy could be due to the 

diverse prior knowledge learners bring to class from com-

puter-based learning. The diverse prior knowledge T17 indi-

cated was a challenge to plan for, and the heterogeneous 

learner levels, which make preparing for the lesson difficult, 

as mentioned by T5, may be positively impacting the devel-

opment of higher-order thinking skills among learners. The 

core purpose of CBE is to implement an education system that 

prepares learners for the application of knowledge rather than 

for passing exams [19]. 

5. Recommendations 

The findings of this study showed that although Integrated 

Science teachers in public junior schools in Nairobi County 

generally adopt learner-centered approaches, they face signif-

icant challenges in systematically supporting critical thinking 

during lesson planning, delivery, and assessment of Integrated 

Science learning. Based on these findings, the following rec-

ommendations are proposed. 

The study recommends that researchers and the KICD de-

velop and share structured instructional design frameworks 

that clearly guide teachers in implementing critical thinking 
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during Integrated Science lesson preparation and presentation. 

The study further recommends that the MoE implement a 

policy that clearly guides how teachers should be supported to 

design critical thinking instruction. 

Teacher education institutions should include structured in-

structional design models for scaffolding critical thinking in 

both pre-service and in-service programs. This will ensure that 

future teachers can design classroom instruction that scaffolds 

critical thinking through inquiry, conceptual connections, re-

flection, and the real-world application of knowledge. 

School principals and CSOs should improve instructional 

supervision by focusing on the quality of lesson planning and 

presentation practices rather than just lesson attendance. 

Classroom observations should assess whether, during lesson 

presentation, the classroom instruction promotes connection 

of concepts, inquiry, evidence-based reasoning, reflection, 

and the authentic application of scientific ideas. 

Future research should design IDMs to help teachers scaf-

fold critical thinking within CBE. 
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Appendix 

Table 1. Distribution of the Survey Respondents. 

Region Schools 

Survey Sample Size 

Total 

Teachers Learners CSOs 

Dagoretti 6 6 46 1 53 

Embakasi 6 6 57 1 64 

Kamukunji 5 5 46 1 52 

Kasarani 6 6 29 1 36 

Kibra/Langata 7 7 47 1 55 

Makadara/Mathare 6 6 49 1 56 

Roysambu/Ruaraka 5 5 35 1 41 

Starehe/Westlands 5 5 19 1 25 

Total  46 328 8 382 

Table 2. Teacher Practices when Preparing Integrated Science Instruction. N= 44. 

During the preparation of Integrated Science instruction, to Does not consider % Considers % Total % 

Facilitate linking concepts with previous related concepts, I: 

Identify the related prior concepts. 27.3 72.7 100 
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During the preparation of Integrated Science instruction, to Does not consider % Considers % Total % 

Identify learners' previous misconceptions about related concepts. 61.4 38.6 100 

Plan for activities to activate learners’ prior related knowledge. 59.1 40.9 100 

Design activities that stimulate learners' prior knowledge. 72.8 27.2 100 

Encourage broad-based thinking on scientific concepts, I: 

Plan questions that encourage inquiry into scientific phenomena. 68.2 31.8 100 

Incorporate problem situations to stimulate learner curiosity. 75.0 25.0 100 

Plan for real-life contexts to stimulate learner curiosity. 63.6 36.4 100 

Prepare for anticipated possible learner curiosity responses. 65.9 34.1 100 

Design prompts to support the learner's deeper thinking. 75.0 25.0 100 

I encourage focused investigation by ensuring instruction: 

That is clearly stated. 34.1 65.9 100 

That is easy to understand. 31.8 68.2 100 

That is straightforward for learners to follow. 36.4 63.6 100 

Table 3. Challenges in Considering Critical Thinking Practices During Lesson Preparation. N=44. 

Challenges related to: Response %  Cumulative (%) 

Facilitating linking concepts with related previous ones. 2.3 2.3 

Related to encouraging broad-based thinking on scientific concepts. 6.8 9.1 

Encouraging focused scientific investigation. - 9.1 

Facilitate linking concepts and encouraging broad-based thinking 50.0 59.1 

Facilitate linking concepts and focus on scientific investigation. - 59.1 

Facilitate linking concepts, encouraging broad-based thinking, and focus-

ing on scientific investigation. 
40.9 100 

Table 4. Other Reasons making Teachers not consider Practices for Enhancing Critical Thinking when Preparing Integrated Science Instruc-

tion. N= 44. 

Characteristic Category% Cumulative (%) 

Time-related. 13.6 13.6 

Pedagogy-related. 2.3 15.9 

Resources-related. 2.3 18.2 

Workload-related. 6.8 25.0 

Curriculum Interpretation. 20.5 45.5 

No other reason. 54.5 100 
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Table 5. Teacher Practices during Presentation of Integrated Science Instruction (Teacher responses, N=44). 

During the presentation of Integrated Science instruction, to Yes No Total 

Facilitate the connection of concepts, I: 

Give learners an overview of related previous concepts. 68.2 31.8 100 

Encourage learners to identify concept connections. 77.3 22.7 100 

Give learners time to engage as they identify related concepts 90.9 9.1 100 

Ensure I clarify how concepts build upon each other. 88.6 11.4 100 

Give an introductory assessment on previously related concepts. 70.5 29.5 100 

Encourage broader thinking during instruction, I: 

Encourage learners to generate questions about scientific concepts. 61.4 38.6 100 

Use probing questions to guide learners into deeper reasoning. 79.5 20.5 100 

Allocate time for learners to ask questions about the new concept. 86.4 13.6 100 

Give learners time to explain their questions. 84.1 15.9 100 

Allow learners to discuss questions raised by others in groups. 84.1 15.9 100 

Don’t reprimand learners who ask out-of-context questions. 75.0 25.5 100 

Can manage out-of-context questions without choking curiosity. 86.4 13.6 100 

Design lessons that encourage exploration with relevant questions. 79.5 20.5 100 

Encourage scientific investigations, I: 

Allow learners to investigate scientific ideas through experiments. 61.4 38.6 100 

Give learners the freedom to express personalized observations. 68.2 31.8 100 

Allow freedom in data analysis supported by scientific facts. 77.3 22.7 100 

Guide learners to justify scientific explanations and investigations 81.8 18.2 100 

Support learners’ discussions to help them connect concepts. 93.2 6.8 100 

Facilitate reflection and reasoning, I: 

Allow learners to seek clarification of the given instructions. 90.9 9.1 100 

Ask random questions to confirm the clarity of instructions. 100.0 0.0 100 

Help learners connect the instruction to real-life situations. 97.7 2.3 100 

Attend to learners who express contempt for the given activity. 90.9 9.1 100 

Facilitate application of knowledge, I: 

Encourage application of knowledge in real-world situations. 88.6 11.4 100 

Gradually reduce support when learners demonstrate reasoning. 90.9 9.1 100 

Explain how specific concepts apply to real-world scenarios. 63.6 36.4 100 

Encourage learners to connect their knowledge to societal challenges. 93.2 6.8 100 

Allocate time to learners who struggle to apply knowledge. 95.5 4.5 100 
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Table 6. Challenges in considering Critical Thinking Practices when Presenting Integrated Science Instruction (N=44). 

Challenge related to: Response (%) Cumulative (%) 

Facilitating reflection and reasoning  4.5 4.5 

Facilitating application of knowledge 4.5 9.0 

Connecting concepts and scientific investigation 2.3 11.3 

Connecting concepts and reflection 4.5 15.8 

Connecting concepts and applications 4.5 20.3 

Broader thinking and scientific investigation 6.8 27.1 

Multiple critical thinking categories  70.6 97.7 

None 2.3 100.0 

Table 7. Other Reasons why Teachers do not Consider Practices for Enhancing Critical Thinking when Presenting Integrated Science Instruc-

tion. (N= 44). 

Characteristic Response (%) Cumulative (%) Corresponding Preparation (%) 

Time-related 6.8 6.8 13.6 

Resources-related 9.1 15.9 2.3 

Workload-related 6.8 22.7 6.8 

Curriculum Interpretation 13.6 36.3 20.5 

No other reason was provided. 63.7 100 54.5 

Table 8. Analysis of Percentage Difference Between Learner and Teacher Responses. 

During the presentation of Integrated Science instruction, to LR (%) TR (%) Dev. (%) 

Facilitate the connection of concepts, my teacher: 

Give learners an overview of related previous concepts.  85.8 68.2 +17.6 

Encourage learners to identify the concept connection. 82.8 77.3 +5.5 

Give learners time to engage as they identify related concepts. 80.7 90.9 -10.2 

Ensure that they clarify how concepts build upon each other. 71.6 88.6 -17.0 

Give an introductory assessment on previous related concepts. 81.1 70.5 +10.6 

Encourage broader thinking during instruction, my teacher: 

Encourage learners to generate questions about scientific concepts.  82.8 61.4 +21.4 

Use questions to guide learners into deeper reasoning.  85.8 79.5 +6.3 

Allocate time to ask questions concerning the new concept. 74.3 86.4 -12.1 

Give learners time to explain their questions.  89.9 84.1 +5.8 

Allow learners to discuss questions raised by others. 78.7 84.1 -5.4 

Does not reprimand learners who ask out-of-context questions. 44.6 75.0 -30.4 

Can manage learners’ out-of-context questions without intimidation. 65.9 86.4 -20.5 

Encourage learners to explore concepts with relevant questions.  83.8 79.5 +4.3 

http://www.sciencepg.com/journal/tecs


Teacher Education and Curriculum Studies http://www.sciencepg.com/journal/tecs 

 

149 

During the presentation of Integrated Science instruction, to LR (%) TR (%) Dev. (%) 

Encourage scientific investigations, my teacher: 

Allow learners to investigate scientific ideas through experiments. 76.4 61.4 +15.0 

Give learners the freedom to express personalized observations.  83.8 68.2 +15.6 

Allow learners to analyze data scientifically.  61.5 77.3 -15.8 

Guide learners in justifying scientific explanations and investigations 81.1 81.8 -0.7 

Guide learners’ discussions to help them connect concepts.  89.5 93.2 -3.7 

Facilitate reflection and reasoning, my teacher: 

Allow learners to seek clarification of the given instructions.  82.4 90.9 -8.5 

Ask random questions to confirm the clarity of instructions. 78.7 100.0 -21.3 

Help learners connect the instruction to real-life situations.  79.4 97.7 -18.3 

Attend to learners who express contempt for a given activity.  68.6 90.9 -22.3 

Facilitate the application of knowledge, my teacher: 

Encourage learners to apply knowledge in real-world situations.  86.8 88.6 -1.8 

Reduce support when learners demonstrate reasoning.  32.4 90.9 -58.5 

Explain how specific concepts apply to real-world scenarios.  85.1 63.6 +21.5 

Encourage learners to connect their knowledge to societal challenges. 79.1 93.2 -14.1 

Pay attention to learners who struggle with applying knowledge.  78.7 95.5 -16.8 

Key: LR= Learner Responses, TR= Teacher Responses, Dev.= Deviation 
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