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ASSIGNMENT No. 1 

(Units 1-4) 

 

Q.1 What is scientific inquiry? Give characteristics of inquiry in detail.   (20) 

ANS: 

 

Scientific inquiry is a systematic process of investigating the natural world through 

observation, experimentation, and analysis. It involves formulating questions, developing 

hypotheses, designing and conducting experiments, collecting and analyzing data, and 

drawing conclusions based on evidence. The goal of scientific inquiry is to understand 

the underlying principles and mechanisms that govern various phenomena and to expand 

our knowledge and understanding of the world around us. 

 

There are several key characteristics of scientific inquiry that distinguish it from other 

forms of inquiry. Firstly, scientific inquiry is empirical, meaning that it is based on direct 

observation or measurement of phenomena. It relies on objective data collection and 
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analysis, which helps ensure that the results are reliable and replicable. This empirical 

approach helps scientists build a body of knowledge that is grounded in evidence. 

 

Secondly, scientific inquiry is systematic. It follows a structured and organized process, 

where each step is carefully planned and executed. Scientists formulate research 

questions and hypotheses, design experiments or studies to test these hypotheses, and 

systematically collect and analyze data. This systematic approach helps ensure that the 

scientific process is rigorous and reliable, and that any conclusions drawn are based on a 

sound foundation. 

 

Another important characteristic of scientific inquiry is its openness to scrutiny and 

verification. Scientific findings are subject to peer review and replication by other 

researchers. This process involves independent experts evaluating the methods, data, and 

conclusions of a study to ensure its validity and reliability. Through this rigorous 

scrutiny, scientific knowledge is continually refined and improved. Scientists are also 

encouraged to share their findings through publications and presentations, which allows 

others to build upon existing knowledge and contribute to the collective understanding of 

the scientific community. 
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Scientific inquiry is also characterized by its objectivity. Scientists strive to minimize 

bias and subjectivity in their research. They use standardized methods and protocols to 

ensure that measurements and observations are as objective as possible. Statistical 

analysis is often employed to quantify the likelihood that observed differences or 

relationships are not due to chance. By maintaining objectivity, scientists can arrive at 

more reliable and unbiased conclusions. 

 

Furthermore, scientific inquiry is cumulative in nature. It builds upon existing knowledge 

and discoveries, gradually expanding our understanding of the natural world. New 

research is often conducted within the context of previous studies, and findings are 

integrated into a larger body of knowledge. This cumulative process allows for the 

refinement of existing theories and the development of new ones. 

 

Scientific inquiry is also characterized by its skepticism and critical thinking. Scientists 

approach their research with an open mind and are willing to challenge existing ideas and 

theories. They critically evaluate evidence, consider alternative explanations, and seek to 

disprove or falsify hypotheses. This critical thinking helps ensure that scientific 
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conclusions are based on a rigorous evaluation of evidence and are not simply accepted 

without scrutiny. 

 

Lastly, scientific inquiry is collaborative. Scientists often work in teams, sharing ideas, 

expertise, and resources. Collaboration allows for a diversity of perspectives and 

expertise, leading to more robust research outcomes. Scientists also collaborate across 

disciplines, recognizing that complex problems often require interdisciplinary 

approaches. This collaboration promotes innovation and the exchange of ideas, 

contributing to the advancement of scientific knowledge. 

 

Scientific inquiry is a systematic and empirical process that aims to understand the 

natural world through observation, experimentation, and analysis. Its characteristics 

include empiricism, systematicity, openness to scrutiny, objectivity, cumulativeness, 

skepticism, and collaboration. These characteristics ensure that scientific knowledge is 

reliable, rigorous, and continually evolving, contributing to our understanding of the 

world and driving scientific progress. 
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Q.2 Develop objectives for the following any two topics: (20) 

 i. Morphology of heart.  

 ii. Pascals law 

 iii. Industrial preparation of Sulphuric acid. 

  iv. Demorgans Law 

 

 

ANS: 

 

i. Morphology of the Heart: 

Objective 1: To understand the anatomical structure and components of the human heart 

and their respective functions. This objective aims to delve into the detailed study of the 

heart's morphology, including its size, shape, location, and orientation within the thoracic 

cavity. It further involves comprehending the various chambers of the heart, such as the 

atria and ventricles, and their roles in the circulation of blood. Additionally, this objective 

seeks to explore the heart's external features, including the major blood vessels and 

valves, and their significance in maintaining a unidirectional blood flow. By achieving 
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this objective, students will gain a comprehensive understanding of the heart's 

morphology and its relevance in cardiovascular function. 

 

Objective 2: To investigate the correlation between the morphology of the heart and 

common cardiovascular diseases. This objective focuses on exploring how alterations or 

abnormalities in the heart's morphology can contribute to the development of 

cardiovascular disorders. Students will analyze case studies and research findings to 

identify the connections between specific morphological features of the heart and 

conditions such as coronary artery disease, congestive heart failure, and valvular 

abnormalities. By accomplishing this objective, learners will be able to recognize the 

clinical implications of studying the morphology of the heart and how it can aid in 

diagnosing and treating various cardiovascular pathologies. 

 

ii. Pascal's Law: 

Objective 1: To comprehend the fundamental principles of Pascal's law and its 

applications in various fields. This objective aims to provide students with a clear 

understanding of Pascal's law, which states that when pressure is applied to a fluid 

confined within a container, the pressure change is transmitted undiminished to all parts 
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of the fluid and the container walls. Students will explore the concept of hydraulic 

systems, where Pascal's law finds significant applications. They will study the working 

principles of hydraulic machines and devices, such as hydraulic lifts and brakes, and 

understand how the transmission of pressure enables the efficient operation of these 

systems. By achieving this objective, learners will grasp the practical implications of 

Pascal's law and its importance in engineering and everyday life. 

 

Objective 2: To analyze real-world scenarios and problems using Pascal's law to develop 

problem-solving skills. This objective involves applying Pascal's law to solve problems 

related to fluid mechanics and hydraulic systems. Students will work on exercises and 

case studies that require them to calculate pressures, forces, and areas involved in 

hydraulic systems. By actively engaging in problem-solving tasks, learners will develop 

their analytical and critical thinking abilities, enhancing their proficiency in utilizing 

Pascal's law to address practical challenges. This objective aims to equip students with 

the skills necessary to identify and solve problems related to fluid pressure and hydraulic 

systems encountered in engineering, physics, and other relevant fields. 

 

 



 

Course: General Science in Schools (8638) Semester: Spring, 2023 

Level: B.Ed. (1.5 Years) Credit Hours: 03  

 

 8 

iii. Industrial Preparation of Sulphuric Acid: 

Objective 1: To understand the chemical reactions and industrial processes involved in 

the preparation of sulphuric acid. This objective aims to provide students with an in-depth 

knowledge of the chemical reactions and steps required to manufacture sulphuric acid on 

an industrial scale. Students will study the contact process, which is the most widely used 

method for sulphuric acid production. They will explore the chemical reactions involved, 

including the oxidation of sulphur dioxide to form sulphur trioxide, followed by the 

conversion of sulphur trioxide into sulphuric acid through hydration. Additionally, 

students will learn about the catalysts, operating conditions, and equipment used in the 

contact process. By achieving this objective, learners will gain a comprehensive 

understanding of the industrial preparation of sulphuric acid and its significance in 

various industries. 

 

Objective 2: To analyze the environmental and economic impacts of the industrial 

production of sulphuric acid. This objective aims to foster an awareness of the 

environmental and economic considerations associated with the large-scale production of 

sulphuric acid. Students will explore the potential environmental hazards, such 
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 as air pollution and acid rain, resulting from sulphuric acid production and its 

byproducts. They will also examine the economic factors influencing the industrial 

process, including raw material availability, energy consumption, and cost analysis. By 

accomplishing this objective, learners will be able to critically evaluate the sustainability 

and feasibility of sulphuric acid production methods, enabling them to propose and 

discuss alternative approaches that minimize environmental impacts and optimize 

resource utilization. 

 

iv. De Morgan's Law: 

Objective 1: To comprehend the principles and applications of De Morgan's law in logic 

and set theory. This objective aims to provide students with a clear understanding of De 

Morgan's law, which states the relationships between the complement of a union and the 

intersection of complements of sets. Students will explore the logical implications and 

applications of De Morgan's law in symbolic logic and set theory. They will study how 

De Morgan's law allows for the manipulation and simplification of logical expressions 

and set operations. By achieving this objective, learners will be able to apply De 

Morgan's law to solve problems in formal logic, Boolean algebra, and set theory, 

enhancing their ability to reason and analyze complex systems. 
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Objective 2: To analyze real-world examples and scenarios where De Morgan's law can 

be applied to solve problems. This objective involves identifying and analyzing practical 

situations where the application of De Morgan's law can facilitate problem-solving and 

decision-making. Students will work on case studies and exercises that require them to 

utilize De Morgan's law to simplify logical expressions, evaluate the validity of 

arguments, or analyze set operations. By actively engaging in such applications, learners 

will enhance their critical thinking and problem-solving skills, enabling them to approach 

real-world problems with a logical and systematic mindset. This objective aims to equip 

students with the ability to recognize and utilize De Morgan's law in various contexts, 

including computer science, mathematics, and everyday situations requiring logical 

reasoning. 
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Q.3 Read the book at page number 81-83 and tell why action research is necessary 

for catering the classroom problems.  (20) 

ANS: 

 

Action research is a vital approach to addressing and resolving classroom problems in an 

effective and practical manner. By reading the book at page number 81-83, one can gain 

a comprehensive understanding of why action research is necessary in catering to these 

issues. Classroom problems are diverse and complex, ranging from student engagement 

and behavior to instructional strategies and curriculum design. Traditional approaches to 

problem-solving often fail to capture the intricacies and unique contexts of each 

classroom, leading to ineffective solutions. Action research, on the other hand, provides a 

systematic and collaborative framework that empowers educators to identify, analyze, 

and solve problems within their own teaching environments. 

 

One primary reason why action research is necessary for catering to classroom problems 

is its focus on reflective practice. By engaging in action research, teachers develop a habit 

of critically examining their own instructional practices and their impact on student 

learning. This process of self-reflection allows educators to identify areas of 
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improvement and modify their teaching methods accordingly. Through ongoing cycles of 

action and reflection, teachers can refine their pedagogy, adapt to students' needs, and 

enhance overall classroom experiences. Without such a reflective approach, educators 

may continue with ineffective strategies or remain oblivious to the impact of their 

teaching on student outcomes. 

 

Furthermore, action research encourages collaboration and shared decision-making 

within the educational community. It recognizes that solving classroom problems 

requires input from various stakeholders, including teachers, students, parents, and 

administrators. This collaborative nature of action research ensures that diverse 

perspectives and expertise are considered when developing solutions. For example, 

through focus groups, surveys, and interviews, teachers can gather valuable insights from 

students about their learning preferences and challenges. By involving students in the 

research process, educators can create more student-centered and engaging classroom 

environments. Similarly, collaboration with colleagues allows teachers to learn from each 

other, share innovative practices, and collectively tackle common challenges. By 

promoting a culture of collaboration, action research fosters a supportive and dynamic 

educational ecosystem. 
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Another crucial aspect of action research is its emphasis on context-specific problem-

solving. Each classroom is unique, with its own set of challenges and dynamics. What 

works well in one classroom may not necessarily be effective in another. Action research 

recognizes this context specificity and encourages teachers to investigate their own 

teaching environments to identify tailored solutions. By closely examining classroom 

dynamics, student needs, and the broader social and cultural context, teachers can 

develop strategies that are responsive and relevant to their specific settings. This 

approach not only increases the chances of successful interventions but also empowers 

teachers to take ownership of their professional growth and development. 

 

Moreover, action research promotes a culture of evidence-based decision-making in 

education. Rather than relying on hunches or anecdotal evidence, action research 

encourages educators to collect and analyze data to inform their practices. This evidence-

based approach enhances the credibility and effectiveness of interventions implemented 

in the classroom. For example, teachers can collect data through observations, surveys, or 

assessments to evaluate the impact of a particular instructional strategy. By examining 

quantitative and qualitative data, teachers can make informed decisions about the efficacy 
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of their interventions and adjust their practices accordingly. This continuous cycle of data 

collection, analysis, and refinement allows teachers to adopt evidence-based practices and 

improve student learning outcomes. 

 

Action research is necessary for catering to classroom problems due to its emphasis on 

reflective practice, collaboration, context-specific problem-solving, and evidence-based 

decision-making. By engaging in action research, educators can develop a deep 

understanding of their own teaching practices, identify areas of improvement, and make 

informed decisions about instructional strategies. The collaborative nature of action 

research ensures that diverse perspectives are considered, leading to more comprehensive 

and effective solutions. Furthermore, the context specificity of action research allows 

teachers to address the unique challenges and dynamics of their own classrooms. Finally, 

the evidence-based approach of action research ensures that interventions are grounded in 

data and have a higher likelihood of success. By embracing action research, educators 

can enhance their professional growth, improve student outcomes, and create engaging 

and supportive learning environments. 
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Q.4 Think you are a constructivist. What five main principles do you keep in mind 

to teach science at elementary level.  (20) 

 

 

ANS: 

 

As a constructivist, there are five main principles that I keep in mind when teaching 

science at the elementary level. These principles are grounded in the belief that students 

actively construct their own understanding of the world through a process of inquiry and 

hands-on exploration. By embracing these principles, I aim to create a dynamic and 

engaging learning environment that fosters deep understanding and lifelong curiosity in 

my students. 

 

The first principle I adhere to is the importance of prior knowledge. I recognize that every 

student enters the classroom with a unique set of experiences and understandings. 

Therefore, I strive to build upon their existing knowledge and connect new concepts to 

their prior understanding. By activating their prior knowledge, I help students make 

meaningful connections between what they already know and the new concepts they are 
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learning. This approach not only enhances their comprehension but also instills a sense of 

confidence and ownership over their learning. 

 

The second principle I emphasize is the active involvement of students in the learning 

process. I firmly believe that students learn best when they are actively engaged in 

constructing their own knowledge. Rather than passively receiving information, students 

are encouraged to explore, ask questions, and seek answers through hands-on activities, 

experiments, and group discussions. By providing opportunities for students to actively 

participate in the learning process, I foster their critical thinking skills, problem-solving 

abilities, and scientific inquiry. 

 

The third principle I consider is the significance of social interaction and collaboration. 

Constructivism recognizes that learning is a social process, and that students can benefit 

greatly from interacting with their peers. I create a collaborative learning environment 

where students work together in pairs or small groups to solve problems, conduct 

experiments, and share their findings. Through these interactions, students engage in 

dialogue, negotiate meaning, and learn from each other's perspectives. This not only 
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deepens their understanding of scientific concepts but also promotes the development of 

communication and teamwork skills. 

 

The fourth principle I adhere to is the integration of real-world contexts and authentic 

experiences. I believe that science should be taught in a way that is relevant to students' 

lives and connects to the world around them. I strive to incorporate real-world examples, 

practical applications, and hands-on experiences into my lessons. By relating scientific 

concepts to students' everyday experiences, I help them understand the practical 

implications of science and cultivate a sense of curiosity and wonder about the natural 

world. 

 

The fifth and final principle that guides my teaching is the focus on reflection and 

metacognition. Constructivism recognizes the importance of metacognitive processes, 

such as self-reflection, self-monitoring, and self-regulation, in deepening students' 

understanding and promoting their independent learning. I provide opportunities for 

students to reflect on their learning, think about their thinking (metacognition), and assess 

their progress. Through activities such as journaling, self-assessment, and peer feedback, 
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students develop a deeper awareness of their learning processes and can make 

adjustments to enhance their understanding. 

As a constructivist educator, I embrace five main principles to teach science at the 

elementary level. These principles include valuing students' prior knowledge, promoting 

active involvement, encouraging social interaction and collaboration, integrating real-

world contexts, and fostering reflection and metacognition. By adhering to these 

principles, I create a learner-centered environment that empowers students to construct 

their own knowledge, develop critical thinking skills, and cultivate a lifelong passion for 

science. These principles not only facilitate the acquisition of scientific concepts but also 

nurture students' intellectual curiosity, creativity, and problem-solving abilities, preparing 

them to become active and engaged participants in the scientific world. 
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Q.5 Explain the following with the help of examples: (20) 

 i. How science is interesting.  

 ii. Process approach of teaching science process skills.  

 iii.  Deductive reasoning. 

 iv.  Difference between implicit and explicit approaches to science teaching. 

 

 

ANS: 

 

i. How science is interesting: 

 

Science is a fascinating field that explores the mysteries of the natural world through 

observation, experimentation, and analysis. One of the reasons why science is interesting 

is its ability to unravel the secrets behind various phenomena. It allows us to understand 

how things work, why certain events occur, and how we can manipulate the world around 

us. For instance, the discovery of penicillin by Alexander Fleming revolutionized 

medicine and saved countless lives. This unexpected breakthrough occurred when 
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Fleming observed the inhibitory effect of mold on bacteria, leading to the development of 

antibiotics. 

 

Furthermore, science constantly pushes the boundaries of our knowledge and challenges 

our preconceived notions. It encourages critical thinking, curiosity, and a thirst for 

discovery. For example, the study of quantum mechanics, which deals with the behavior 

of particles at the atomic and subatomic levels, defies our everyday intuition but provides 

profound insights into the fundamental nature of reality. Exploring such concepts not 

only expands our understanding but also sparks our imagination and opens up new 

avenues for innovation. 

 

Moreover, science offers practical applications that enhance our lives. From 

technological advancements like smartphones and electric vehicles to medical 

breakthroughs such as vaccines and surgical techniques, scientific discoveries have had a 

transformative impact on society. These advancements improve our quality of life, solve 

real-world problems, and pave the way for a more sustainable future. 
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ii. Process approach of teaching science process skills: 

 

The process approach of teaching science process skills emphasizes the importance of 

actively engaging students in scientific inquiry and problem-solving. It goes beyond the 

mere transmission of factual knowledge and focuses on developing the essential skills 

and abilities required to think and work like a scientist. This approach involves several 

key components. 

 

Firstly, it encourages students to ask questions and formulate hypotheses. By nurturing 

curiosity and encouraging inquiry, students learn to explore the unknown and develop a 

scientific mindset. For example, in a biology class studying genetics, students may ask 

questions about the inheritance patterns of specific traits and propose hypotheses to 

explain their observations. 

 

Secondly, the process approach emphasizes hands-on experimentation and data 

collection. Students are actively involved in designing and conducting experiments, 

making observations, and gathering data. This experiential learning enables students to 

develop practical skills, such as using laboratory equipment, recording accurate 
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measurements, and analyzing data. For instance, in a chemistry lab, students might 

investigate the reaction rates of different substances and analyze the collected data to 

draw conclusions. 

 

Thirdly, the process approach promotes critical thinking and problem-solving. Students 

are encouraged to analyze and interpret data, identify patterns, and draw conclusions 

based on evidence. They learn to evaluate the reliability of scientific information and 

develop the ability to think critically and make informed decisions. For example, in a 

physics class, students might analyze the motion of objects and use mathematical 

equations to predict future behavior. 

 

Lastly, the process approach emphasizes communication and collaboration. Students are 

encouraged to share their findings, present their ideas, and engage in scientific discourse. 

This fosters effective communication skills and the ability to work collaboratively as part 

of a scientific community. For instance, students might participate in group discussions, 

present their research projects, or engage in peer review activities. 

 

 



 

Course: General Science in Schools (8638) Semester: Spring, 2023 

Level: B.Ed. (1.5 Years) Credit Hours: 03  

 

 23 

iii. Deductive reasoning: 

 

Deductive reasoning is a logical process that involves drawing specific conclusions based 

on general principles or premises. It is a top-down approach where one starts with a 

general statement or theory and applies it to a specific situation to derive a logical 

conclusion. Deductive reasoning follows a structured and systematic approach to reach 

valid conclusions. 

 

An example of deductive reasoning can be seen in mathematics. Consider the following 

premises:  

 

1. All humans are mortal. 

2. John is a human. 

 

Using deductive reasoning, we can logically conclude that John is mortal. This 

conclusion is derived by applying the general principle that all humans are mortal to the 

specific situation that John is a human. 
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Another example 

 

 of deductive reasoning can be found in Sherlock Holmes' detective work. Holmes often 

starts with a set of clues or evidence and uses deductive reasoning to deduce the identity 

of the culprit. By systematically analyzing the evidence and eliminating possibilities, he 

arrives at a logical and often accurate conclusion. 

 

Deductive reasoning plays a crucial role in scientific inquiry as well. Scientists develop 

theories and hypotheses based on general principles or existing knowledge and then test 

them through experimentation and observation. The results of these tests either confirm 

or reject the initial hypotheses, allowing scientists to draw conclusions and refine their 

understanding of the natural world. 

 

iv. Difference between implicit and explicit approaches to science teaching: 

 

The implicit and explicit approaches to science teaching represent different instructional 

methods used to convey scientific concepts and skills to students. 
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The implicit approach to science teaching is characterized by a more indirect and 

incidental manner of instruction. In this approach, scientific concepts and skills are 

embedded within broader activities or contexts. For example, in an implicit approach, a 

teacher may incorporate scientific concepts into a story or a game without explicitly 

highlighting the scientific content. The focus is on providing students with an immersive 

and experiential learning environment where they can discover scientific principles 

organically. This approach aims to stimulate curiosity and engagement by allowing 

students to explore and make connections on their own. 

 

On the other hand, the explicit approach to science teaching involves direct and 

systematic instruction of scientific concepts and skills. Teachers using this approach 

explicitly outline the scientific content and provide step-by-step explanations and 

demonstrations. They emphasize the key ideas, vocabulary, and procedural knowledge 

necessary for understanding and applying scientific concepts. This approach is often 

structured and sequential, guiding students through the learning process and ensuring that 

essential knowledge and skills are explicitly taught. 
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Both approaches have their merits and can be effective in different contexts. The implicit 

approach can foster student engagement and discovery while promoting critical thinking 

and problem-solving skills. It encourages students to make connections between 

scientific concepts and real-life experiences. However, it may require more time and 

effort for students to grasp the underlying scientific principles, as the focus is on 

exploration rather than explicit instruction. 

 

The explicit approach, on the other hand, provides clear guidance and scaffolding, 

ensuring that students acquire foundational knowledge and skills. It is particularly useful 

for introducing complex scientific concepts and procedures that require a systematic 

understanding. However, this approach may be more teacher-centered and may limit 

opportunities for students to explore and discover scientific concepts independently. 

 

 


