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The Higher Secondary Certificate (HSC) Biology curriculum in Bangladesh represents a pivotal transition from

foundational biological concepts to advanced laboratory methodologies. Practical education in biology is not merely

a supplementary component of the syllabus; it is the empirical backbone that validates theoretical constructs. This

article provides an in-depth technical analysis of the HSC Biology Practical (1st and 2nd Paper), focusing on

laboratory protocols, instrumentation, the role of authoritative resources like Gazi Azmal, and the rigorous

standards required for practical notebook maintenance.

The Strategic Importance of Practical Biology in the HSC Curriculum

Biology is fundamentally an observational and experimental science. The HSC practical syllabus is designed to 

bridge the gap between abstract cellular mechanisms and tangible biological phenomena. By engaging in 

laboratory exercises, students develop fine motor skills through dissection, analytical capabilities through 

microscopic observation, and systematic recording skills through scientific illustration.

The practical component accounts for a significant portion of the final grade (25 marks per paper), necessitating a 

high level of technical proficiency. Beyond marks, these skills are foundational for students pursuing medical, 

biotechnological, or agricultural sciences at the tertiary level. The integration of Botany (1st Paper) and Zoology 

(2nd Paper)ensures a holistic understanding of the biological kingdom, ranging from plant physiology to complex

animal anatomy.

Technical Instrumentation and Laboratory Safety Protocols

A sophisticated understanding of laboratory equipment is the first step toward practical mastery. The most critical 

instrument in the HSC biology lab is the Compound Light Microscope. Technical proficiency involves mastering

the following:

•  Magnification and Resolution: Understanding the relationship between the ocular lens and objective lenses 

(usually 10x, 40x, and 100x oil immersion).

•  Illumination Control: Proper adjustment of the condenser and iris diaphragm to maximize contrast when 

viewing translucent biological specimens.

•  Fine vs. Coarse Adjustment: The mechanical precision required to bring a specimen into focus without 

damaging the slide or the objective lens.

Safety protocols are equally vital. Laboratories must adhere to standard operating procedures (SOPs) including the 

use of personal protective equipment (PPE), correct handling of corrosive stains like Safranin and 

Acetocarmine, and the ethical disposal of biological waste after dissections.

Core Technical Breakdown: Botany Practical (1st Paper)

The Botany practical syllabus focuses on plant anatomy, physiology, and taxonomy. Each experiment requires a

specific set of technical workflows.



1. Cytology: Observing Mitosis in Onion Root Tips

To visualize the stages of mitosis, students must perform a "squash" technique. This involves:

1.  Fixation: Treating root tips with acetic acid to stop cellular activity.

2.  Hydrolysis: Using hydrochloric acid to soften the cell walls.

3.  Staining: Applying Acetocarmine to bind with the DNA, making chromosomes visible under high power.

2. Plant Physiology: Osmosis and Transpiration

Mathematical modeling is often applied here to calculate the Transpiration Rate or Osmotic Potential. Students

use potometers to measure the rate of water uptake, requiring precise seals to ensure an airtight environment,

which is a common failure mode in this experiment.

3. Angiosperm Taxonomy: Dissection of Malvaceae

The dissection of Hibiscus rosa-sinensis (Jaba) is a staple. Technical requirements include the identification of the 

epicalyx, calyx, corolla, androecium (monadelphous stamens), and gynoecium. The creation of a Floral 

Formula and Floral Diagram is the terminal step in this taxonomic analysis.

Core Technical Breakdown: Zoology Practical (2nd Paper)

Zoology focuses on animal diversity, histology, and internal systems. The level of precision required for Zoology is

often higher due to the fragility of animal tissues.

1. Comparative Anatomy: Dissections

Major dissections often include the digestive or nervous systems of common specimens like the Cockroach (

Periplaneta americana) or the Toad (now often replaced by models or virtual simulations due to ethical guidelines). 

Technical skill involves using the dissecting tray, pins, and fine-tipped forcepsto reveal the alimentary canal

without rupturing the delicate hepatic caeca.

2. Histology and Slides

Identification of permanent slides (e.g., Liver, Kidney, Stomach, Lung tissues) requires knowledge of epithelial 

structures. Students must distinguish between Simple Squamous, Cuboidal, and Columnar epitheliumbased

on cell shape and nuclear positioning.

3. Human Physiology: Blood Grouping and Pressure

Modern HSC labs include practicals on measuring human blood pressure using a sphygmomanometer and 

determining ABO and Rh blood groups using Antisera A, B, and D. This introduces students to the principles of 

agglutination.

Comparative Evaluation of Primary Practical Resources

In Bangladesh, the quality of practical education is heavily influenced by the textbooks and lab guides used. Names 

like Gazi Azmal and Dr. Mohammad Abul Hasanare synonymous with HSC success. The following table

compares the typical attributes of these resources:



Feature Gazi Publishers (Gazi 
Azmal)

Abul Hasan / Others Digital PDF Resources

Technical Depth High; focuses on exam-
oriented dissection steps.

High; excellent for 
theoretical integration.

Variable; often good for 
quick reference.

Illustration Quality Clear, high-contrast 
diagrams for easy 
replication.

Detailed scientific drawings. Highest; often features 
color micro-photographs.

Step-by-Step Guides Strong emphasis on 
procedural execution.

Strong emphasis on 
physiological explanations.

Brief summaries.

Accessibility Widely available in physical 
format.

Standard textbook 
inclusion.

High; accessible via 
Google Drive/PDF.

Standards for the Biology Practical Note Book

The Practical Note Book is the official record of a student's laboratory work and is evaluated during the final exam.

Maintaining a high-quality notebook requires adherence to strict scientific standards.

1. Paper Quality and Durability

As noted in the provided data, a 80 GSM internal page is the industry standard. High-grammage paper prevents 

ink bleed-through, which is essential when using pens for labeling and pencils for drawing. A strong coverensures

the book survives two years of laboratory use.

2. Scientific Drawing Standards

Illustrations in a biology notebook are not "art"; they are technical representations. Rules include:

•  Line Clarity: Use a sharp HB pencil. Avoid shading; use stippling (dots) for density.

•  Proportionality: The drawing must accurately reflect the specimen's scale.

•  Labeling: All labels must be on the right-hand side of the drawing whenever possible, with straight, non-

crossing leader lines.

•  Title and Magnification: Every drawing must have a clear title and the magnification power (e.g., 10x) used 

during observation.

•  The Border: Drawings should be framed within a neat border.

The Role of Gazi Publishers in HSC Science Education

Gazi Publishers, particularly the works of Gazi S.M. Ajmal, has become a cornerstone of the HSC Biology 

landscape. Their practical guides are tailored to the specific requirements of the National Curriculum and Textbook 

Board (NCTB). One of the unique value propositions of Gazi Azmal's books is the alignment between practical 

procedures and viva-voce questions. By anticipating the questions an external examiner might ask, these books

serve as both a lab guide and a test preparation tool.

Recent shifts have also seen the rise of HSC Practical PDF Books. These digital versions, often hosted on

Google Drive, allow students to access solutions and diagrams on-the-go. However, the physical "Blank Practical

Note Book" remains the mandatory medium for submission in official board examinations.

Practical Examination: Marks Distribution and Strategy



Understanding the scoring rubric is essential for maximizing performance. A typical 25-mark practical exam is

divided as follows:



Component Description Typical Marks

Experiment/Dissection Performing the assigned task and 
showing results.

10 - 12

Identification Identifying specimens/slides and 
providing reasons.

5 - 8

Note Book Assessment of the completeness and 
neatness of records.

3 - 5

Viva-Voce Oral examination based on the 
practical syllabus.

5

Troubleshooting Common Laboratory Errors

Even with the best guides, practical work often encounters issues. Technical proficiency includes the ability to

troubleshoot these failures:

•  Air Bubbles in Slides: Caused by dropping the cover slip too quickly. Solution: Use a needle to lower the cover 

slip at a 45-degree angle.

•  Overstaining: The specimen is too dark to see internal structures. Solution: Wash with 70% alcohol or distilled 

water to remove excess stain.

•  Incomplete Dissection: Organs are damaged or missing. Solution: Always start with a shallow incision and use 

"blunt dissection" (using fingers or closed scissors) to separate fascia.

•  Poor Microscope Visibility: Often due to a dirty lens or improper slide placement. Solution: Clean lenses only 

with specialized lens paper.

The Evolution of Practical Learning: Beyond the Lab

The future of HSC Biology Practical lies in the hybridization of physical and digital resources. While the HSC 

Biology 2nd Paper Azmol PDF provides a theoretical and procedural reference, the physical experience of 

handling a scalpel or a microscope cannot be digitized. The current pedagogical trend encourages students to use 

virtual lab simulationsto practice procedures before entering the physical laboratory, thereby reducing specimen

waste and improving safety outcomes.

The meticulous preparation of a biology practical notebook, the rigorous study of authoritative guides like those

from Gazi Publishers, and the mastery of laboratory techniques are more than just academic requirements. They

are the initial steps in a scientific journey. By treating the practical syllabus with the same technical rigor as

theoretical studies, students cultivate a deeper appreciation for the complexity of life and the empirical methods

used to study it.

The synthesis of technical knowledge, precise manual skills, and high-quality recording remains the gold standard

for success in the HSC Biology Practical examination. As students navigate the challenges of the 11th and 12th-

grade curriculum, leveraging both traditional textbooks and modern digital resources will provide the most

comprehensive path to excellence in the biological sciences.
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