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Q.1 

Enlist tools which help designing objectives for science 

practical. In what ways blooms and Krathwal 

taxonomy helps in achieving psychomotor objectives 

through practical. (20) 

Designing objectives for science practicals requires careful consideration of the 

desired learning outcomes and the specific skills or knowledge students should 

acquire. Several tools and frameworks can assist in developing clear and effective 

objectives for science practicals. Here are some tools commonly used in 

educational settings: 

 

Bloom's Taxonomy: Bloom's Taxonomy is a widely recognized framework that 

classifies educational objectives into different levels of cognitive complexity. It 

provides a hierarchy of six levels, ranging from lower-order thinking skills 

(remembering, understanding) to higher-order thinking skills (analyzing, 

evaluating, creating). Using Bloom's Taxonomy, educators can align their 
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objectives with the appropriate level of cognitive engagement required for science 

practicals. 

 

SMART Goals: The SMART (Specific, Measurable, Achievable, Relevant, Time-

bound) framework helps in setting clear and focused objectives. When designing 

objectives for science practicals, using SMART criteria ensures that they are well-

defined, measurable, attainable, aligned with the context and curriculum, and time-

bound. SMART goals facilitate effective planning and assessment of students' 

progress. 

 

Backward Design: The backward design approach involves starting with the 

desired learning outcomes and working backward to plan instructional activities 

and assessments. It emphasizes identifying the essential knowledge, skills, and 

understandings students should achieve by the end of the science practical. 

Backward design helps ensure that objectives are aligned with the overall 

curriculum and instructional goals. 

 

Assessment Rubrics: Assessment rubrics provide a framework for evaluating 

students' performance and progress based on specific criteria. Rubrics help in 

designing objectives by clearly articulating the expected standards or benchmarks 

for each objective. They outline the different levels of achievement and provide 

guidance for assessing students' performance in the practical activities. 

 

Curriculum Frameworks and Standards: Referring to established curriculum 

frameworks and standards can assist in designing objectives for science practicals. 

These frameworks outline the expected learning outcomes and content knowledge 

for each grade level or educational stage. They provide guidance on what students 



should be able to demonstrate or understand, serving as a foundation for objective 

development. 

 

Learning Outcomes Statements: Learning outcomes statements articulate the 

specific knowledge, skills, or attitudes that learners should acquire or develop as a 

result of the practical activities. They are concise and measurable statements that 

describe what learners are expected to know, understand, or be able to do. 

Learning outcomes statements help in designing objectives that are clear, specific, 

and aligned with the intended learning outcomes. 

 

Subject-Specific Pedagogical Resources: Subject-specific pedagogical resources, 

such as textbooks, curriculum guides, and teaching resources, often provide 

guidance and examples of objectives for science practicals. These resources can 

offer insights into the core concepts, skills, and competencies that should be 

addressed in practical activities and can serve as a reference for objective 

development. 

 

By utilizing these tools, educators can effectively design objectives for science 

practicals, ensuring that they are aligned with desired learning outcomes, 

measurable, and appropriate for the intended level of cognitive engagement. 

 

Bloom's Taxonomy and Krathwohl's Taxonomy, which is an extension of Bloom's 

Taxonomy, can both be valuable frameworks for achieving psychomotor 

objectives through practical activities. While Bloom's Taxonomy focuses on 

cognitive skills, Krathwohl's Taxonomy specifically addresses the psychomotor 

domain, which involves the development of physical skills and abilities. Here's 

how these taxonomies can be applied to achieve psychomotor objectives: 



 

Bloom's Taxonomy: Although Bloom's Taxonomy primarily focuses on cognitive 

skills, it can indirectly contribute to the achievement of psychomotor 

objectives by providing a foundation for cognitive processes related to 

physical actions. For instance, at the lower levels of Bloom's Taxonomy 

(remembering, understanding), learners can acquire knowledge and 

comprehension of the physical techniques, procedures, or movements 

involved in the practical activity. This knowledge serves as a basis for 

psychomotor skill development. 

 

Moving up the taxonomy, higher-order cognitive skills such as applying, 

analyzing, and evaluating can support the development of psychomotor skills. 

Learners can apply their knowledge by demonstrating the physical techniques 

or performing tasks based on the acquired knowledge. They can analyze their 

own performance, identify areas for improvement, and make adjustments to 

enhance their psychomotor abilities. Evaluation involves assessing the 

effectiveness and efficiency of their actions and making informed judgments 

about their performance. 

 

Krathwohl's Taxonomy: Krathwohl's Taxonomy focuses specifically on the 

psychomotor domain and provides a framework for developing and assessing 

physical skills and abilities. It encompasses a hierarchical model with five 

levels: 

Perception: The lowest level involves sensory awareness and the ability to 

recognize and interpret cues related to the task. Learners observe, listen, and 

become aware of the physical elements and requirements of the practical 

activity. 



 

Set: This level involves readiness and mental, emotional, and physical preparation 

for the task. Learners develop the necessary mindset, motivation, and physical 

readiness to engage in the practical activity. 

 

Guided Response: Learners begin to imitate or mimic physical actions 

demonstrated by others. They follow instructions, observe demonstrations, 

and practice the required physical skills under guidance. 

 

Mechanism: At this level, learners gain proficiency and automaticity in performing 

the physical actions. They demonstrate precise and coordinated movements, 

executing the required techniques accurately and efficiently. 

 

Complex Overt Response: The highest level involves the ability to adapt and 

modify physical actions in response to varying contexts or situations. Learners 

demonstrate creativity, flexibility, and adaptability in their performance, 

making adjustments as needed and integrating multiple skills or techniques. 

 

By using Krathwohl's Taxonomy, educators can design practical activities that 

progress through these levels, gradually building learners' psychomotor skills 

and abilities. This taxonomy emphasizes the development of physical 

competence, control, and adaptability, providing a comprehensive framework 

for achieving psychomotor objectives. 

 

In summary, while Bloom's Taxonomy indirectly supports the development of 

psychomotor skills by addressing cognitive processes, Krathwohl's Taxonomy 

specifically focuses on the psychomotor domain. Both taxonomies offer 



guidance in designing practical activities that promote the development of 

physical skills, from basic awareness and imitation to proficiency, adaptation, 

and creativity in performance. 

Q.2 

Explain different dimensions of the space requirement 

for designing a science laboratory. (20) 

Designing a science laboratory requires careful consideration of the space 

requirements to ensure functionality, safety, and efficiency. The space 

requirements can be categorized into several dimensions that encompass 

different aspects of the laboratory design. Here are the key dimensions to 

consider: 

 

Size: The size dimension refers to the overall physical dimensions of the laboratory 

space. It includes the length, width, and height of the room, which should be 

adequate to accommodate the required equipment, workstations, storage areas, 

and circulation space. Sufficient size ensures comfortable movement, proper 

organization, and efficient workflow within the laboratory. 

 

Workstation Layout: The workstation layout dimension focuses on the 

arrangement and organization of workstations within the laboratory. It 

involves determining the placement of benches, tables, or specific work areas 

for different activities, such as experiments, analysis, or instrument operation. 

The layout should allow for easy access to equipment, provide sufficient 

workspace for individual or group tasks, and promote collaboration and 

interaction among laboratory users. 



 

Storage Space: The storage space dimension involves allocating sufficient space 

for storing equipment, chemicals, glassware, specimens, and other laboratory 

supplies. This includes storage cabinets, shelves, and designated areas for 

specific categories of materials. Adequate storage space ensures proper 

organization, easy access to materials, and compliance with safety regulations 

for hazardous substances. 

 

Safety Clearance: Safety clearance refers to the dimension of space required to 

ensure safe movement and access within the laboratory. It includes providing 

sufficient space between workstations, equipment, and aisles to prevent 

overcrowding, tripping hazards, or obstruction of emergency exits. Clearances 

should also be considered for safety equipment such as fire extinguishers, 

emergency showers, eyewash stations, and first aid kits. 

 

Ventilation and Airflow: The ventilation and airflow dimension focuses on 

ensuring proper air exchange and circulation within the laboratory. Adequate 

space should be allocated for ventilation systems, ductwork, fume hoods, and 

other ventilation equipment to maintain air quality, control the dispersion of 

fumes or gases, and remove potentially harmful substances or odors. 

 

Utility Connections: Utility connections dimension involves allocating space for 

essential utility connections required in the laboratory, such as electrical 

outlets, gas lines, water supply, drainage, and data connections. Sufficient 

space should be provided to ensure accessibility, proper installation, and 

maintenance of these connections, while keeping them separate and clearly 

labeled to avoid potential hazards or confusion. 



 

Support Spaces: Support spaces dimension encompasses areas adjacent to the 

laboratory that provide additional functionality and support. These spaces may 

include preparation rooms, storage for consumables or reagents, offices, 

meeting rooms, or dedicated spaces for equipment maintenance and 

calibration. Allocating appropriate space for support areas enhances the 

efficiency, organization, and overall functionality of the laboratory. 

 

Safety Zones: Safety zones refer to designated areas within the laboratory that are 

specifically designed to minimize risks and ensure safety during certain 

activities or with certain equipment. These zones can include designated areas 

for handling hazardous materials, operating high-temperature or high-pressure 

equipment, or conducting potentially dangerous experiments. Adequate space 

should be allocated to accommodate safety equipment, specialized fixtures, 

and proper containment measures. 

 

By considering these dimensions of space requirement in laboratory design, 

architects, educators, and laboratory planners can create a well-designed and 

functional science laboratory that promotes safety, efficiency, and a conducive 

learning environment. It is important to adhere to local building codes, safety 

regulations, and best practices when determining the specific space 

requirements for a science laboratory. 

 

 

 



Q.3 

What are important documents in a model 

laboratory? Give importance of each document. (20) 

In a model laboratory, several important documents are necessary to ensure 

effective management, safety, and compliance with regulations. These 

documents may vary depending on the specific nature and requirements of the 

laboratory, but here are some essential documents commonly found in a 

model laboratory: 

 

Standard Operating Procedures (SOPs): SOPs provide detailed instructions and 

guidelines for conducting specific laboratory procedures or experiments. They 

outline step-by-step procedures, safety precautions, equipment operation, and 

any other relevant information. SOPs help maintain consistency, safety, and 

quality in laboratory work. 

 

Laboratory Safety Manual: A laboratory safety manual compiles essential safety 

procedures, policies, and guidelines specific to the laboratory. It covers topics 

such as hazard identification and control, personal protective equipment (PPE) 

requirements, emergency protocols, waste management, and safe handling of 

chemicals. The manual serves as a reference for all personnel working in the 

laboratory and ensures compliance with safety regulations. 

 

Chemical Inventory: A comprehensive chemical inventory lists all chemicals 

present in the laboratory. It includes information such as chemical names, 

quantities, storage locations, hazard classifications, and safety data sheets 



(SDS). The chemical inventory helps track and manage chemical usage, 

facilitates risk assessment, and supports emergency response planning. 

 

Equipment Calibration and Maintenance Records: Records of equipment 

calibration, maintenance, and repairs are crucial to ensure accurate and 

reliable results. These records document the dates and details of calibration 

activities, maintenance performed, and any repairs undertaken. Proper 

equipment maintenance and calibration contribute to the quality and integrity 

of laboratory work. 

 

Training Records: Training records document the training activities and 

certifications of laboratory personnel. They include records of safety training, 

specific procedure training, equipment operation training, and any other 

relevant training completed by the laboratory staff. These records help ensure 

that personnel are adequately trained, competent, and up to date with the 

necessary skills and knowledge. 

 

Incident and Accident Reports: Incident and accident reports document any 

laboratory incidents, accidents, or near-miss events that occur. These reports 

include information such as the date, time, location, individuals involved, a 

description of the event, and any corrective actions taken. Incident reports aid 

in identifying trends, implementing preventive measures, and continuously 

improving laboratory safety. 

 

Ethical Approval and Consent Forms: In research or clinical laboratories, ethical 

approval and consent forms may be required for studies involving human 

subjects or animal research. These documents outline the ethical 



considerations, informed consent procedures, and participant or subject rights. 

Ethical approval and consent forms ensure compliance with ethical standards 

and legal requirements for research involving human or animal participants. 

 

Quality Control and Quality Assurance Documents: Quality control and quality 

assurance documents are essential for laboratories aiming to maintain high 

standards and accuracy in their work. These documents include quality control 

protocols, calibration certificates, proficiency testing records, and internal 

audit reports. They help monitor and verify the quality and reliability of 

laboratory results. 

 

Waste Management Records: Laboratories generate various types of waste, 

including chemical waste, biological waste, and hazardous materials. Waste 

management records include documentation of waste disposal methods, 

manifests, and compliance with waste regulations. Proper waste management 

ensures environmental protection and adherence to legal requirements. 

 

Data Records and Laboratory Notebooks: Data records, including experimental 

results, observations, and calculations, are critical for research laboratories. 

Laboratory notebooks document the experimental process, data collection, and 

analysis. These records support transparency, reproducibility, and the integrity 

of laboratory findings. 

 

These are some important documents typically found in a model laboratory. 

However, the specific documentation requirements may vary depending on 

the laboratory's focus, specialization, and applicable regulations. 



Q.4 

Why drainage and sinks are required in science 

laboratories. (20) 

Drainage and sinks are essential components of science laboratories for several 

reasons: 

Disposal of Chemicals: 

 Science laboratories often involve the use of various chemicals, some of which 

can be hazardous. Sinks equipped with drainage systems allow for the safe disposal 

of these chemicals. After experiments or procedures, chemicals can be diluted or 

neutralized and then flushed down the sink, ensuring proper waste management 

and minimizing the risk of contamination or accidental exposure. 

 

Spill and Accident Response: 

 Accidental spills or incidents may occur during experiments or while handling 

chemicals in the laboratory. Sinks with drainage provide a convenient location to 

quickly and efficiently respond to such situations. Spilled substances can be 

directed to the sink for containment, dilution, or further treatment, preventing them 

from spreading and causing potential harm. 

 

Cleanliness and Hygiene:  

Science laboratories require regular cleaning to maintain a clean and hygienic 

environment. Sinks facilitate the cleaning process by providing a convenient water 

source for rinsing equipment, tools, and surfaces. They enable efficient removal of 

residues, contaminants, and debris, ensuring a safe and sanitary working 



environment for laboratory staff and preventing cross-contamination between 

experiments. 

 

Personal Hygiene:  

Science laboratories often involve working with potentially harmful substances or 

biological materials. Sinks enable researchers and laboratory personnel to practice 

proper personal hygiene by allowing them to wash their hands thoroughly before 

and after experiments. This practice helps prevent the spread of contaminants, 

maintains personal health and safety, and reduces the risk of contamination of 

samples or equipment. 

 

Equipment and Instrument Maintenance:  

Some laboratory equipment and instruments require regular cleaning or rinsing 

after use. Sinks provide a designated area for this purpose, allowing researchers to 

clean and maintain their equipment properly. This ensures the accuracy, reliability, 

and longevity of scientific instruments, contributing to the overall quality of 

laboratory research. 

 

Water Supply:  

Sinks in science laboratories are connected to a water supply, enabling easy access 

to water for various experimental and procedural needs. Researchers can use sinks 

to fill containers, prepare solutions, wash glassware, or perform other tasks that 

require water. The availability of a water source in close proximity to experimental 

setups enhances convenience and efficiency in laboratory work. 

 

Safety Considerations:  



Having sinks with appropriate drainage systems in science laboratories is crucial 

for safety reasons. They help prevent the accumulation of liquids or hazardous 

substances on work surfaces, minimizing the risk of accidental spills or splashes. 

The drainage systems also aid in the removal of potentially harmful gases, vapors, 

or fumes that may be released during experiments, contributing to a safer working 

environment. 

 

In summary, drainage and sinks are essential components of science laboratories as 

they facilitate the safe disposal of chemicals, provide a means for spill response, 

ensure cleanliness and hygiene, support personal hygiene practices, enable 

equipment maintenance, offer access to water for various purposes, and contribute 

to overall laboratory safety. 

 

Q.5  

Write the role of demonstration in practical work. 

Explain pre-requisites and criteria for demonstration. 

 
Demonstration plays a crucial role in practical work by serving as a powerful 

instructional tool to enhance learning and understanding. It involves showing or 

illustrating a particular concept, process, or technique through live examples, 

experiments, or simulations. 

 Here are some key roles of demonstration in practical 

work: 

Visual and experiential learning: 



 Demonstrations provide a visual representation of theoretical concepts, allowing 

learners to see how they are applied in real-life situations. This visual and 

experiential learning experience helps learners grasp complex ideas more 

effectively and enhances their understanding. 

 

Clarifying concepts: 

 Demonstrations can clarify abstract or complex concepts by breaking them down 

into simpler, more tangible components. By observing the demonstration, learners 

can visualize and connect theoretical knowledge with practical applications, 

leading to better comprehension. 

 

Illustrating techniques and procedures:  

Practical skills often require specific techniques and procedures. Demonstrations 

allow instructors to showcase the correct execution of these techniques, 

highlighting essential steps, safety measures, and best practices. Learners can 

observe and emulate these techniques, improving their own skills and proficiency. 

 

Engaging and capturing attention:  

Demonstrations are highly engaging as they provide a dynamic and interactive 

learning experience. By incorporating visuals, experiments, or interactive 

elements, demonstrations capture learners' attention and stimulate their curiosity, 

making the learning process more enjoyable and memorable. 

 

Fostering critical thinking: 

 Demonstrations can encourage critical thinking by presenting learners with 

practical problems or challenges. Through observation and analysis, learners are 

prompted to think critically, ask questions, and explore potential solutions. This 



process fosters problem-solving skills and cultivates a deeper understanding of the 

subject matter. 

 

Building confidence:  

Demonstrations offer learners a chance to witness successful execution of tasks or 

experiments, which can boost their confidence in their own abilities. By seeing that 

concepts and techniques can be effectively applied, learners become more 

motivated and willing to explore and experiment further. 

 

Supporting knowledge retention: 

 Demonstrations enhance knowledge retention by providing vivid, memorable 

experiences. The combination of visual, auditory, and kinesthetic elements creates 

strong sensory associations, making it easier for learners to recall information later 

on. 

 

Enhancing collaborative learning:  

Demonstrations often involve group participation, encouraging collaboration and 

teamwork. Learners can discuss observations, share insights, and exchange ideas, 

creating a collaborative learning environment that promotes peer-to-peer 

interaction and knowledge-sharing. 

 

demonstrations in practical work serve as a valuable teaching strategy, allowing 

learners to visualize, experience, and engage with theoretical concepts and 

practical skills. By providing a tangible and interactive learning experience, 

demonstrations facilitate understanding, critical thinking, skill development, and 

knowledge retention. 

 



 

 

pre-requisites and criteria for demonstration. 

To ensure a successful demonstration, certain prerequisites and criteria need to be 

considered. 

 These include the following: 

Clear learning objectives: 

 Before conducting a demonstration, it is essential to define clear learning 

objectives. These objectives should outline what specific knowledge, skills, or 

concepts the demonstration aims to convey. Having well-defined objectives helps 

in planning and structuring the demonstration effectively. 

 

Subject knowledge and expertise: 

 The person conducting the demonstration should have a solid understanding of the 

subject matter and possess the necessary expertise. They should be well-versed in 

the concepts, techniques, and procedures involved in the demonstration to ensure 

accurate and reliable information is presented. 

 

Preparation and practice: 

 Adequate preparation and practice are crucial for a successful demonstration. The 

presenter should thoroughly plan the demonstration, including the sequence of 

steps, required materials, equipment setup, and safety considerations. Practicing 

the demonstration beforehand helps in identifying any potential issues, ensuring 

smooth execution during the actual session. 

 

Appropriate resources and materials:  



Demonstrations often require specific resources, materials, or equipment. It is 

important to gather and prepare all the necessary items in advance to ensure a 

seamless demonstration. This includes checking the availability and functionality 

of equipment, ensuring the availability of required supplies, and organizing them in 

a logical and accessible manner. 

 

Safety measures: 

 Demonstrations involving experiments or practical activities should prioritize 

safety. The presenter should be familiar with the potential risks and hazards 

associated with the demonstration and take necessary precautions to ensure the 

safety of both themselves and the audience. This may include wearing appropriate 

protective gear, following safety guidelines, and conducting a risk assessment prior 

to the demonstration. 

 

Accessibility and visibility: 

 Demonstrations should be conducted in a manner that ensures all participants have 

clear visibility and accessibility to the demonstration. This may involve using 

visual aids, such as projectors or screens, positioning the demonstration area 

appropriately, and ensuring the audience can observe the demonstration from 

various angles. 

 

Communication and clarity: 

 Effective communication is essential during a demonstration. The presenter should 

explain the purpose, steps, and outcomes of the demonstration clearly and 

concisely. They should use appropriate language, avoid jargon or technical terms 

that the audience may not be familiar with, and provide relevant context to aid 

understanding. 



 

Engagement and interaction:  

Demonstrations should encourage active engagement and interaction with the 

audience. The presenter can encourage questions, discussions, or hands-on 

participation, depending on the nature of the demonstration. This fosters a 

collaborative learning environment and helps in reinforcing concepts and 

addressing any queries or misconceptions. 

 

Time management: 

 Demonstrations should be planned and executed within a reasonable timeframe. It 

is important to allocate sufficient time for each step or phase of the demonstration, 

allowing participants to absorb the information and follow along comfortably. 

Effective time management ensures that the demonstration remains focused and 

achieves its intended objectives. 

 

Evaluation and feedback:  

After the demonstration, it is beneficial to evaluate its effectiveness and gather 

feedback from participants. This feedback can provide insights into the strengths 

and areas for improvement of the demonstration. Additionally, evaluating the 

achievement of learning objectives helps in assessing the impact and success of the 

demonstration. 

 

By considering these prerequisites and criteria, demonstrations can be conducted in 

a well-prepared, informative, and engaging manner, maximizing their educational 

value and impact on the audience. 


