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Q.1 Theory and practical have no relationship in Pakistan 

schools. Give comments in favour or in opposition to this 

proposition.   (20) 

 

ANS: 

 

The proposition that theory and practical have no relationship in 

Pakistan schools can be debated from different perspectives. On one 

hand, there are arguments in favor of this proposition, suggesting that 

there is indeed a disconnect between theory and practical aspects of 

education in Pakistani schools. On the other hand, opposing views 

suggest that there is, in fact, a relationship between theory and practical 

learning, albeit with some room for improvement. 

 

Supporters of the proposition argue that many schools in Pakistan tend 

to prioritize rote learning and theoretical knowledge over practical 

application. The emphasis on exams and grades often leads to a 

teaching methodology that focuses on memorization rather than critical 

thinking or hands-on experience. This approach can create a gap 

between what students learn in theory and how it can be applied in 
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practical situations. Moreover, limited resources and infrastructure in 

some schools may further hinder opportunities for practical learning. 

Lack of laboratory facilities, equipment, or access to real-world 

scenarios can contribute to a disconnect between theory and practice. 

 

Additionally, the existing curriculum in some schools may not 

adequately integrate practical components into the learning process. 

The curriculum might be outdated or fail to include hands-on activities, 

experiments, or real-life case studies that help students connect 

theoretical concepts with practical applications. This absence of 

practical engagement can hinder students' ability to grasp the practical 

implications of what they learn, limiting their holistic understanding of 

the subject matter. 

 

However, it is important to note that there are opposing views that argue 

against the proposition, highlighting the presence of a relationship 

between theory and practical aspects of education in Pakistan schools. 

These individuals argue that while there might be room for 

improvement, the assertion that there is no relationship is an 

overgeneralization. Many schools in Pakistan do strive to integrate 

practical learning opportunities within their curriculum and teaching 

methods. 
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Several educational institutions in Pakistan have recognized the 

importance of practical education and have implemented measures to 

bridge the gap between theory and practice. They promote project-

based learning, where students actively engage in hands-on activities, 

experiments, and research projects that require them to apply 

theoretical knowledge to real-life situations. This approach helps 

students develop critical thinking skills, problem-solving abilities, and 

a deeper understanding of the subject matter. 

 

Furthermore, vocational training institutes and technical schools in 

Pakistan play a crucial role in providing practical education. These 

institutions focus on developing skills that directly translate into 

practical applications, such as technical trades, engineering, healthcare, 

and information technology. By offering specialized programs and 

practical training, these institutes ensure that students receive a well-

rounded education that combines theoretical knowledge with practical 

experience. 

 

The proposition that theory and practical have no relationship in 

Pakistan schools can be viewed from different perspectives. While 

there are valid concerns about a disconnect between theory and practice 

in some schools, it is important to recognize the efforts being made to 

bridge this gap. Many educational institutions in Pakistan are actively 

working to integrate practical learning opportunities into their 
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curriculum, promoting critical thinking and problem-solving skills. 

However, there is still room for improvement, especially in terms of 

resource allocation and curriculum design. By further enhancing the 

practical component of education and providing adequate resources, 

Pakistan can strive towards a more balanced and effective educational 

system that successfully integrates theory and practice. 

 

Q.2 Personalized system of investigations is less useful at SSC 

level. Comment on this statement. (20) 

 

 

ANS: 

 

The statement claiming that a personalized system of investigations is 

less useful at the SSC (Secondary School Certificate) level raises an 

important question about the effectiveness and applicability of 

personalized investigation methods in the context of secondary 

education. To evaluate this statement, it is essential to consider the 

benefits and limitations of personalized systems, particularly 

concerning the SSC level. 

 

First and foremost, it is important to recognize that personalized 

systems of investigations have gained significant attention and praise 

in recent years due to their potential to cater to individual needs and 
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learning styles. These systems aim to provide a more tailored approach 

to education by acknowledging the unique strengths, weaknesses, and 

interests of students. By doing so, personalized investigations can 

potentially enhance student engagement, motivation, and overall 

learning outcomes. At the SSC level, where students are transitioning 

from a general curriculum to a more specialized focus, personalized 

investigations can offer a valuable opportunity for students to explore 

their interests and develop critical thinking skills. 

 

Moreover, personalized systems of investigations can encourage 

student autonomy and independence, which are crucial skills for 

academic success and personal growth. By allowing students to choose 

their investigative topics, set goals, and manage their own learning 

processes, personalized systems promote self-directed learning and 

problem-solving abilities. At the SSC level, this approach can be 

particularly beneficial in preparing students for higher education and 

the professional world, where independent research and decision-

making are highly valued. 

 

However, it is important to acknowledge the potential limitations of 

personalized systems of investigations at the SSC level. One of the 

primary concerns is the variability in students' maturity, academic 

readiness, and self-discipline. While some students may thrive in a 

personalized setting, others may struggle with the responsibility and 



6 

 

organization required to effectively manage their investigations. This 

can lead to inconsistencies in the quality of work produced and may 

result in a lack of depth in understanding certain subjects. 

 

Furthermore, implementing personalized investigations at the SSC 

level can pose challenges to teachers who must provide guidance and 

support to a large number of students. In a traditional classroom setting, 

teachers can deliver standardized content and assessments, ensuring a 

uniform learning experience for all students. However, in a 

personalized system, teachers may face difficulties in effectively 

monitoring and evaluating individual progress and providing timely 

feedback. This can potentially hinder the effectiveness of personalized 

investigations at the SSC level. 

 

The statement claiming that a personalized system of investigations is 

less useful at the SSC level requires careful consideration. While 

personalized systems offer advantages such as tailored learning 

experiences, increased student engagement, and the development of 

critical thinking skills, there are also challenges in terms of student 

readiness, variability, and teacher capacity. Therefore, the effectiveness 

of personalized investigations at the SSC level is contingent upon 

factors such as student maturity, motivation, and the availability of 

adequate support from teachers and educational institutions. 

Ultimately, a balanced approach that combines personalized 
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investigations with elements of structured instruction and guidance may 

be the most beneficial approach to maximize learning outcomes at the 

SSC level. 

 

Q.3 Identify factors affecting sequencing. Give detail for each 

factor.  (20) 

 

ANS: 

 

Sequencing, the process of arranging items or events in a particular 

order, can be influenced by various factors. These factors can vary 

depending on the context in which sequencing is being considered, such 

as in genetics, data processing, or project management. In this response, 

we will explore some of the key factors that can affect sequencing and 

provide detailed explanations for each factor. 

 

1. Dependency Relationships: One significant factor influencing 

sequencing is the presence of dependency relationships among the 

items or events being sequenced. Dependencies occur when the 

completion or occurrence of one item is reliant on another. For 

example, in project management, certain tasks must be completed 

before others can begin. Identifying and understanding these 

dependencies is crucial for determining the optimal sequencing order. 
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2. Precedence Constraints: Precedence constraints refer to constraints 

that dictate the order in which certain items or events must occur. These 

constraints can be imposed by external factors or inherent 

characteristics of the items being sequenced. For instance, in 

manufacturing processes, certain operations might require specific 

equipment or materials to be available before they can be executed. 

Considering these constraints helps establish a feasible sequencing 

order. 

 

3. Time Constraints: Time constraints can heavily influence sequencing 

decisions. They involve limitations on the duration or timing of items 

or events. In scheduling, for example, tasks may have strict deadlines 

or time windows during which they must be completed. Optimizing the 

sequencing order by considering these time constraints can help ensure 

that critical tasks are completed on time and avoid unnecessary delays. 

 

4. Resource Availability: The availability of resources, such as 

equipment, materials, or personnel, can impact sequencing. If certain 

resources are limited or shared among multiple items or events, the 

sequencing order must be carefully planned to allocate resources 

efficiently. In production lines, for instance, arranging tasks in a way 

that minimizes resource conflicts or bottlenecks can optimize overall 

productivity. 
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5. Complexity and Interactions: The complexity and interactions 

between items or events being sequenced can also affect the sequencing 

process. Some items may have intricate relationships or dependencies 

that require careful consideration. Additionally, interactions between 

items can introduce constraints or considerations that impact the 

sequencing order. In data processing, for example, the sequencing of 

computational tasks must account for data dependencies and 

interdependencies between algorithms. 

 

6. Risk and Uncertainty: Risk and uncertainty can introduce additional 

challenges to sequencing. Certain items or events may carry higher 

risks or uncertainties, requiring them to be sequenced earlier or later to 

mitigate potential negative impacts. This factor is particularly relevant 

in project management, where critical tasks with high uncertainty or 

risk are often sequenced earlier to allow for contingencies or corrective 

measures if needed. 

 

7. Optimization Objectives: The desired optimization objectives can 

influence the sequencing decisions. Depending on the context, 

objectives may include maximizing efficiency, minimizing costs, 

reducing lead times, or achieving specific outcomes. For example, in 

vehicle routing, the sequencing of delivery routes aims to minimize the 

total distance traveled or the time taken. The chosen sequencing order 

should align with the specific optimization goals. 
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8. External Constraints: External factors, such as regulatory 

requirements, legal constraints, or customer preferences, can also 

impact sequencing. Compliance with regulations or meeting customer 

expectations may dictate certain sequencing requirements. In 

healthcare, for instance, patient treatment sequencing may be 

influenced by medical guidelines or the severity of conditions. 

 

By considering these factors affecting sequencing, individuals or 

organizations can make informed decisions about the order in which 

items or events should be arranged. Whether in project management, 

manufacturing, genetics, or various other domains, a thorough 

understanding of these factors can help optimize sequencing and 

improve overall efficiency and effectiveness. 
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Q.4 What is the importance of following in laboratory 

assessment? (20) 

 i. Poster presentation  

 ii. Learning logs 

 

 

ANS: 

 

In laboratory assessment, both poster presentations and learning logs 

play significant roles in enhancing the overall learning experience and 

evaluating the performance of students. Poster presentations are an 

important component of laboratory assessments as they encourage 

students to effectively communicate their research findings, 

experimental methods, and conclusions in a concise and visually 

appealing manner. By creating a poster, students are required to 

condense complex information into easily understandable visuals, such 

as graphs, tables, and diagrams, which helps them develop their skills 

in data visualization and scientific communication. 

 

Poster presentations also promote critical thinking and problem-solving 

skills. Students must carefully analyze their data, draw meaningful 

conclusions, and present their findings in a logical and coherent 

manner. This process encourages them to think deeply about their 

experiments, consider alternative explanations, and critically evaluate 



12 

 

the significance of their results. Furthermore, by presenting their 

posters to their peers and instructors, students have the opportunity to 

receive feedback, engage in discussions, and defend their research, 

which fosters active learning and enhances their understanding of the 

subject matter. 

 

Learning logs, on the other hand, serve as reflective tools that allow 

students to document their experiences, observations, and insights 

throughout the laboratory sessions. Keeping a learning log encourages 

students to think metacognitively about their learning process, assess 

their understanding, and identify areas for improvement. By regularly 

recording their thoughts and observations, students can track their 

progress, identify patterns or trends in their data, and make connections 

between different experiments or concepts. 

 

Learning logs also promote self-directed learning and the development 

of scientific skills. Students are encouraged to ask questions, propose 

hypotheses, and design their experiments, which nurtures their curiosity 

and fosters a deeper understanding of the scientific method. 

Additionally, learning logs provide a means for students to engage in 

critical reflection, analyze their mistakes or successes, and learn from 

their experiences. This reflective practice cultivates a growth mindset 

and encourages students to take ownership of their learning, as they can 
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identify strategies that work best for them and make adjustments 

accordingly. 

 

Both poster presentations and learning logs contribute to the assessment 

process in laboratory settings. Poster presentations allow instructors to 

evaluate students' ability to effectively communicate their research and 

scientific findings, assess their understanding of experimental 

procedures, and gauge their analytical and critical thinking skills. The 

visual nature of posters enables instructors to quickly identify the 

clarity and coherence of students' presentations and identify areas 

where further clarification or improvement may be needed. 

 

Learning logs, on the other hand, provide a comprehensive view of 

students' learning journeys. By reviewing students' reflections, 

instructors can gain insights into their understanding of key concepts, 

the depth of their engagement in the laboratory activities, and their 

ability to draw connections between different experiments or theories. 

Instructors can also provide targeted feedback based on students' 

learning logs, addressing any misconceptions or gaps in understanding 

that may be revealed. 

 

Poster presentations and learning logs are valuable components of 

laboratory assessments. Poster presentations promote scientific 

communication, critical thinking, and data visualization skills, while 
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learning logs foster metacognitive awareness, self-directed learning, 

and reflective practice. Both methods allow instructors to evaluate 

students' understanding, progress, and skills in the laboratory setting. 

By incorporating these assessment strategies, educators can create a 

rich and engaging learning environment that nurtures students' 

scientific inquiry and encourages their growth as future scientists. 
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Q.5 Determine safety methods for the following specific to 

Biological work. (20) 

 i. Million’s Reagent  

 ii. Ninhydrin  

 iii. Osmic acid  

 iv. Stains 

 

 

ANS: 

 

 

i. Million's Reagent: Million's Reagent, also known as Millon's test, is 

a chemical reagent used for the detection of phenolic compounds. When 

working with Million's Reagent, several safety methods should be 

followed to ensure the well-being of individuals and the prevention of 

accidents or harmful exposure. First and foremost, personal protective 

equipment (PPE) should be worn at all times when handling the 

reagent. This includes gloves, safety goggles, and a lab coat to protect 

the skin and eyes from direct contact with the reagent. 

 

In addition to PPE, proper ventilation is crucial when working with 

Million's Reagent. The experiment should be conducted in a fume hood 

or a well-ventilated area to prevent the inhalation of any vapors or 

fumes that may be released during the reaction. This helps minimize 
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the risk of respiratory irritation or other health hazards associated with 

the reagent. 

 

Furthermore, it is important to handle Million's Reagent with care and 

caution. The reagent should be stored in a secure and labeled container, 

away from incompatible substances. It should be kept away from open 

flames or sources of ignition as it is flammable. Additionally, the 

reagent should be handled using appropriate tools, such as a dropper or 

pipette, to minimize the risk of spills or splashes. 

 

ii. Ninhydrin: Ninhydrin is a chemical compound commonly used in 

laboratories for the detection of amino acids. While working with 

ninhydrin, it is essential to prioritize safety measures to avoid potential 

hazards. As with any chemical, wearing appropriate PPE is crucial. This 

includes gloves, safety goggles, and a lab coat to protect the skin and 

eyes from direct contact with the compound. 

 

Moreover, ninhydrin should be used in a well-ventilated area or under 

a fume hood to prevent inhalation of its vapors. It is advisable to avoid 

breathing in the fumes produced during the reaction, as they may cause 

respiratory irritation or other health issues. Proper ventilation ensures a 

safe working environment. 
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To ensure safe handling, it is important to store ninhydrin in a tightly 

sealed and labeled container. This prevents accidental spills or exposure 

to moisture, which could lead to decomposition or other undesired 

reactions. The compound should be kept away from heat sources and 

incompatible substances to avoid any potential chemical reactions or 

accidents. 

 

iii. Osmic Acid: Osmic acid, also known as osmium tetroxide, is a 

highly toxic and volatile compound frequently used in biological 

laboratories for fixation and staining purposes. When working with 

osmic acid, strict safety precautions are necessary to prevent exposure 

and potential harm. It is crucial to handle osmic acid in a dedicated 

fume hood to ensure adequate ventilation and prevent inhalation of its 

fumes. 

 

Due to its toxicity, osmic acid should only be handled by trained 

personnel who are familiar with its properties and the necessary safety 

protocols. Personal protective equipment such as gloves, a lab coat, and 

safety goggles must be worn at all times to prevent direct contact with 

the skin, eyes, or inhalation of the compound. 

 

When storing osmic acid, it should be kept in a well-sealed, labeled, 

and secure container, separate from other chemicals. This prevents 

accidental exposure and potential reactions with incompatible 
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substances. Proper storage conditions, such as cool temperatures, 

should be maintained to ensure the stability and integrity of the 

compound. 

 

iv. Stains: Stains are commonly used in biological work for 

visualization and identification of various cellular components or 

structures. While stains themselves may not pose significant hazards, it 

is essential to follow safety guidelines to ensure safe handling and 

minimize any potential risks associated with their use. 

 

When working with stains, it is recommended to wear appropriate PPE, 

including gloves and a lab coat, to protect against direct contact with 

the skin and 

 

 clothing. Safety goggles should also be worn to safeguard the eyes 

from accidental splashes or aerosolized droplets. 

 

In addition, proper handling and storage procedures should be 

followed. Stains should be stored in labeled containers, away from 

direct sunlight, heat sources, and incompatible substances. It is 

important to ensure that stains are not ingested, inhaled, or applied to 

the skin, as some stains may have toxic or irritating properties. 
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Furthermore, the disposal of stained materials should be done in 

accordance with local regulations and guidelines. Contaminated 

materials should be appropriately labeled and disposed of in designated 

waste containers to prevent environmental contamination or harm to 

individuals. 

 

Overall, when working with Million's Reagent, Ninhydrin, Osmic 

Acid, or stains in biological work, prioritizing personal safety through 

the use of proper protective equipment, ventilation, careful handling, 

and secure storage is crucial to mitigate potential hazards and ensure a 

safe working environment. 

 

 


