SCHEME OF STUDIES

FOR HSSC (CLASSES XI–XII)
COMPULSORY FOR ALL (500 marks)

1.
English (Compulsory)/ English (Advance) 

2 papers

200 marks 

2.
Urdu (Compulsory)/ Urdu Salees In lieu of Urdu
2 papers 

200 marks 


(Compulsory)/ Pakistan Culture for Foreign 

Students Part – I and Pakistan Culture Paper-II 

3.
Islamic Education/Civics (for Non-Muslims)

1 paper 

50 marks 
4.
Pakistan Studies 




1 paper 

50 marks 

SCIENCE GROUP (600 marks) 

The students will choose one of the following (A), (B) and (C) Groups carrying 600 marks: 

(A)
Pre-Medical Group:

Physics, Chemistry, Biology
(B) 
Pre-Engineering Group:

Physics, Chemistry, Mathematics 

(C) 
Science General Group: 

1. 
Physics, Mathematics, Statistics 


2.
Mathematics, Economics, Statistics 


3.
Economics, Mathematics, Computer Science 

4.
Physics, Mathematics, Computer Science 

5.
Mathematics, Statistics, Computer Science 

HUMANITIES GROUP (600 marks) 

Select three subjects of 200 marks each from the following: 

	S. No.
	Subject
	S. No.
	Subject

	1.
	Arabic/Persian/French/English (Elective)/Urdu (Elective)
	10.

11.
	Sindhi (Elective)
Civics

	2.
	Economics
	12.
	Education

	3.
	Fine Arts
	13.
	Geography

	4.
	Philosophy
	14.
	Sociology

	5.
	Psychology
	15.
	Mathematics

	6.
	Statistics
	16.
	Computer Science

	7.
	History of Modern World/Islamic History/ History of Muslim India/ History of Pakistan
	17.

18.
	Islamic Culture
Library Science

	8.
	Islamic Studies
	19.
	Outlines of Home Economics

	9.
	Health and Physical Education
	
	


COMMERCE GROUP (600 marks)

HSSC – I
1. 
Principles of Accounting 



paper – I 

100 marks 

2.
Principles of Economics 



paper – I 

75 marks 

3.
Principles of Commerce 



paper – I 

75 marks 

4.
Business Mathematics 



paper – I 

50 marks 

HSSC – II 

1.
Principles of Accounting 



paper – II 

100 marks 

2.
Commercial Geography 



paper – II 

75 marks 

3.
Computer Studies/Typing/Banking 


paper – II 

75 marks 

4. 
Statistics 





paper – II 

50 marks 

MEDICAL TECHNOLOGY GROUP (600 marks each)
1.
Medical Lab Technology Group 
2.
Dental Hygiene Technology Group
3.
Operation Theater Technology Group
4
Medical Imaging Technology Group
5.
Physiotherapy Technology Group
6.
Ophthalmic Technology Group
AIMS AND OBJECTIVES OF EDUCATION POLICY

(1998 – 2010)
AIMS


Education is a powerful catalyzing agent which provides mental, physical, ideological and moral training to individuals, so as to enable them to have full consciousness of their mission, of their purpose in life and equip them to achieve that purpose. It is an instrument for the spiritual development as well as the material fulfillment of human beings. Within the context of Islamic perception, education is an instrument for developing the attitudes of individuals in accordance with the values of righteousness to help build a sound Islamic society. 


After independence in 1947 efforts were made to provide a definite direction to education in Pakistan. Quaid-i-Azam Muhammad Ali Jinnah laid down a set of aims that provided guidance to all educational endeavours in the country. This policy, too has sought inspiration and guidance from those directions and the Constitution of Islamic Republic of Pakistan. The policy cannot put it in a better way than the Quaid’s words: 


“You know that the importance of Education and the right type of education, cannot be overemphasized. Under foreign rule for over a century, sufficient attention has not been paid to the education of our people and if we are to make real, speedy and substantial progress, we must earnestly tackle this question and bring our people in consonance with our history and culture, having regard for the modern conditions and vast developments that have taken place all over the world.” 

“There is no doubt that the future of our State will and must greatly depend upon the type of education we give to our children, and the way in which we bring them up as future citizens of Pakistan. Education does not merely mean academic education. There is immediate and urgent need for giving scientific and technical education to our people in order to build up our future economic life and to see that our people take to science, commerce, trade and particularly well-planned industries. We should not forget, that we have to compete with the world which is moving very fast towards growth and development.” 

“At the same time we have to build up the character of our future generation. We should try, by sound education, to instill into them the highest sense of honour, integrity, responsibility and selfless service to the nation. We have to see that they are fully qualified and equipped to play their part in various branches of national life in a manner which will do honour to Pakistan.” 


These desires of the Quaid have been reflected in the Constitution of the Islamic Republic of Pakistan and relevant articles are: 


The state shall endeavour, in respect of the Muslims of Pakistan: 

a. to make the teachings of the Holy Quran and Islamiat compulsory and encourage and facilitate the learning of Arabic language to secure correct and exact printing and publishing of the Holy Quran; 

b. to promote unity amongst them and the observance of Islamic moral standards;


Provide basic necessities of life, such as food, clothing, housing, education and medical relief for all such citizens irrespective of sex, caste, creed or race as are permanently or temporarily unable to earn their livelihood on account of infirmity, sickness or unemployment;


Remove illiteracy and provide free and compulsory secondary education within minimum possible period.


Enable the people of different areas, through education, training, agricultural and industrial development and other methods, to participate fully in all the forms of national activities including employment in the service of Pakistan;


The State shall discourage parochial, racial, tribal, sectarian and provincial prejudices among the citizens. 

Reduce disparity in the income and earnings of individuals, including persons in various classes of the service of Pakistan. 

Steps shall be taken to ensure full participation of women in all the spheres of national life. 


The vision is to transform Pakistani nation into an integrated, cohesive entity, that can compete and stand up to the challenges of the 21st Century. The Policy is formulated to realize the vision of educationally well-developed, politically united, economically prosperous, morally sound and spiritually elevated nation. 

OBJECTIVES 


To make the Qur’anic principles and Islamic practices as an integral part of curricula so that the message of the Holy Quran could be disseminated in the process of education as well as training. To educate and train the future generation of Pakistan as true practicing Muslims who would be able to usher in the 21st century and the next millennium with courage, confidence, wisdom and tolerance. 

To achieve universal primary education by using formal and informal techniques to provide second opportunity to school drop-outs by establishing basic education community schools all over the country. 


To meet the basic learning needs of a child in terms of learning tools and contents. 


To expand basic education qualitatively and quantitatively by providing the maximum opportunities to every child of free access to education. The imbalances and disparities in the system will be removed to enhance the access with the increased number of more middle and secondary schools. 


To ensure that all the boys and girls, desirous of entering secondary education, get their basic right through the availability of the schools. 

To lay emphasis on diversification of curricula so as to transform the system from supply-oriented to demand oriented. To attract the educated youth to world-of-work from various educational levels is one of the policy objectives so that they may become productive and useful citizens and contribute positively as members of the society. 

To make curriculum development a continuous process; and to make arrangements for developing a uniform system of education. 

To prepare the students for the world of work, as well as pursuit of professional and specialized higher education. 

To increase the effectiveness of the system by institutionalizing in-service training of teachers, teacher trainers and educational administrators. To upgrade the quality of pre-service teacher training programmes by introducing parallel programmes of longer duration at post-secondary and post-degree levels.

To develop a viable framework for policy, planning and development of teacher education programmes, both in-service and pre-service. 

To develop opportunities for technical and vocational education in the country for producing trained manpower, commensurate with the needs of industry and economic development goals. 

To improve the quality of technical education so as to enhance the chances of employment of Technical and Vocational Education (TVE) graduates by moving from a static, supply-based system to a demand-driven system. 

To popularize information technology among students of all ages and prepare them for the next century. To emphasize different roles of computer as a learning tool in the classroom learning about computers and learning to think and work with computers and to employ information technology in planning and monitoring of educational programmes. 

To encourage private sector to take a percentage of poor students for free education. 

To institutionalize the process of monitoring and evaluation from the lowest to the highest levels. To identify indicators for different components of policy, in terms of quality and quantity and to adopt corrective measures during the process of implementation. 

To achieve excellence in different fields of higher education by introducing new disciplines/emerging sciences in the universities, and transform selected disciplines into centres of advanced studies, research and extension. 

To upgrade the quality of higher education by bringing teaching, learning and research process in line with international standards. 

AIMS AND OBJECTIVES OF BIOLOGY SYLLABUS 

AIMS

The broad aims of the biology course are to:

1. enable the student to appreciate that Allah (SWT) is Creator and Sustainer of the universe;
2. broaden and stimulate student’s interest in and enjoyment of learning Biology and to help them to acquire self initiative in the study of biology;
3. develop an understanding of biological facts, concepts and principles and an appreciation of their significance;
4. develop appreciation of Importance of experimental and investigatory work in the study of Biology;
5. develop awareness for application of Biology in personal, social, economic environmental and technological contexts;
6. be complete in itself and perform useful educational functions for students not intending to study Biology at a higher level;
7. suitably prepare for higher education courses in Biology, for biological studies in other educational establishments and for professional courses which require students to have a knowledge of Biology; 

8. develop feeling for living things;
9. become well informed, confident and responsible citizen in a modern technological advanced changing world.
OBJECTIVES

Objectives of intermediate Biology are:

A.
Knowledge and Understanding 


Students should be able:


1.
To recall



a.
Biological facts



b.
Biological terms



c.
Biological concepts and principles



d.
Biological techniques.


2.
To recall some of the ways in which biological knowledge is applied in daily life.


3.
To organize interpret data from various sources and draw inferences from it.


4.
To use appropriate instruments and to take accurate and precise measurements.


5.
To recognize biological problems.


6.
To devise methods for testing the hypotheses, using controls where appropriate.

B.
Attitude


Student should acquire:


1.
An interest and enjoyment in studying living organisms and their interrelationship.


2.
A feeling for living organisms.


3.
A critical and inquiring mind.


4.
An objective attitude towards evidence.


5.
A positive attitude in discussing biological issue in personal, social, environmental 


and technological contexts


6.
An awareness that the body of biological knowledge is not static; and that 



experimental and investigatory work are important for its advancement.


7.
An awareness for the need of appropriate safety procedures. 


8.
An awareness of both the usefulness and limitations of hypotheses in making 



predictions and describing biological phenomena.

C.
Practical skills


Students should be able:


1.
To use instruments and apparatus to the limits of accuracy appropriate to a given 


problem.


2.
To observe and describe objects and phenomena accurately.


3.
To perform common laboratory techniques and handle chemicals, apparatus and 


biological materials carefully and safely.
CONTENTS AND SCOPE OF BIOLOGY SYLLABUS
	Contents
	Scope

	1. 
Homeostasis (15 periods)

Osmoregulation

Excretion

Excretion in plants

Excretion in animals

Excretion in man

Kidney Problems

Thermoregulation

Thermoregulation in Mammals
	· Definition of homeostasis and various aspects of homoeostasis: Osmoregulation, Excretion, Thermoregulation.

· Need for regulating internal environment and control systems, concept of feedback.
· Water relations of cell

· Balance of water and solutes in the body.

· Osmoregultion in plants: Hydrophytes, Halophytes, Mesophytes, Xerophytes.

· Osmoregulation in errestrial animals and aquatic animals (fresh water and marine).
· Introduction

· Review of origin and elimination of wastes of flowering plants CO2, O2, H2O, Storage and removal of organic wastes and inorganic ions and the structures involved in their removal.
· Different types of excretory products and relationship of different types of nitrogenous wastes to the habitat of the animals.

· Excretion in Hydra, Planaria, earthworm and cockroach.

· Metabolic wastes and excretory organs in man (Kidney, Liver, Skin).

· Urea as the main nitrogenous wastes, role of liver in urea formation, urea cycle. Liver as a homoeostatic organ.

· Urinary system: structure of kidney and nephron in relation to their function and processes involved in its working: filtration, re-absorption, tubular secretion and counter current exchange. Adaptation of kidney and effect of hormones on the working of kidney. Composition of urine and variation in the composition and its significance.

· Kidney as osmoregulatory and excretory organ.
· Kidney stone and lithotripsy. Renal failure, peritoneal dialysis and kidney machine. Kidney transplant.
· Adaptations of plants to low and high temperature.

· Sources of body heat gain and heat loss, need of maintaining body temperature.

· Ectothermic and Endothermic animals. Homoeothermic. Poikilotherm and Heterothermic animals.

· Structural, physiological and behavioral mechanisms in different animals (Brief description)
· Thermoregulation in mammals with special reference to man.


	2.
Support and Movements 


(15 periods)

Introduction 
Support and Movement in Plants

Support and movements in animals 
Skeletal system

Muscle system

Locomotion in invertebrates

Locomotion and skeleton in vertebrates
	· Concept and need.
· Support in stem, root and leaves by turgidity of cells and mechanical tissues such as sclerenchyma and collenchymas. Significance of secondary tissues.

· Classification of plant movements with examples. Tactic movements, Turgor movements, Growth movements  - Autonomic  movements, Paratonic movements – Tropic and Nastic movements.

· Role of plant growth substances in plant movements (Ref to chapter 17) 
· Locomotion in animals due to skeleton; muscles and nervous system.
· Definition and functions of skeleton.

· Hydrostatic skeleton, exoskeleton and endoskeleton, their comparison and evolution.

· Bone and cartilage

· Human skeleton: Axial skeleton and appendicular skeleton.

· Joints and their types: immovable joints, partially movable joints and freely movable joints.

· Deformities of skeleton due to genetic / hormonal / nutrient deficiency effects, Disc slip, Spondylosis, Sciatica, Arthritis, Repair of broken bones.
· Characteristics of muscle tissue.

· Three main types of muscles; Skeletal muscles, smooth muscles and cardiac muscles and their comparison. Structure of skeletal muscle.

· Muscle contraction: Role of actin and myosin in muscle contraction, control by calcium ions. Sliding Filament Theory of muscle contraction. All or none response, energy for muscle contraction, muscle fatigue.

· Tetany, Cramps.

· Arrangement of skeletal muscle and skeleton for movements. Antagonistic muscles explained with special reference to arrangement for movements at a ball and socket joint (shoulder joint)
· Various types of loco motions found in different groups of invertebrate animals: Locomotion in Euglena, Paramecium, Amoeba, jellyfish, earthworm, cockroach, snail and starfish 
· Endoskeleton and locomotion in fish, amphibians, reptiles, birds, and mammals. Evolutionary considerations in the arrangement of bones in relation to locomotion.


	3.
Co-ordination and Control  
(15 periods)

Introduction 

Control in Plants

Plant growth substances:

Coordination and control in animals Nervous Coordination

Chemical coordination

Animal behaviour
	· Concept and need of coordination.

· Introduction: Control through plant hormones. Plant movement (refer to chapter 16) Biological clocks and circadian rhythms, Photoperiodism (Refer to chapter 18). Responses to environmental stresses. Defense against pathogens.
· Role of growth substances in plants with reference to auxins, cytokinins, gibberellins, abscisic  acid and ethane and their commercial application in weed control, setting and ripening of fruits, rooting, induction of flowering, increase in storage and prolongation of fresh leaf crops.
· Introduction of nervous coordination.

· Detailed structure, types and functions of neurons.

· Generation and communication of a neural activity. Reflex action and Reflex arc.

· Evolution of nervous system from simple to complex leading to increasing centralization. 

· Organization of human nervous system: central nervous system and peripheral nervous system; Brain – specific parts of brain controlling specific functions; Spinal cord and its function. Peripheral nervous system and its classification.

· Working of various sensory receptors with special reference to skin, urinary bladder and arteries.

· Effect of drugs (e.g. Nicotine) on coordination. Some nervous disorders (Parkinson’s disease, Alzehmeir’s disease, Epilepsy).

· Types of activities: Voluntary, involuntary and reflexes (mono and polysynaptic)
· Characteristics of chemical coordination.

· Hormones as a variety of chemical substances.

· Functioning of hormones, feed back mechanism.

· Mammalian endocrine system with reference to man. Various endocrine glands, their secretions and abnormalities caused due to hormonal imbalances.

· Comparison of nervous coordination and chemical coordination.
· Behavioural patterns, Innate and learned behaviours. Biological rhythms.


	4.
Reproduction (18 periods)

Introduction

Reproduction in Plants Asexual Reproduction

Sexual Reproduction

Reproduction in Animals Asexual Reproduction

Sexual Reproduction

Reproduction in man
	· Various kinds of reproduction: asexual reproduction and sexual reproduction; advantages and disadvantages of two types of reproduction, role of mitosis and meiosis.
· Review of natural and artificial methods off asexual reproduction: by spores, vegetative reproduction, apomixes, Importance and application of asexual reproduction.

· Tissue culture. Advantages and disadvantages of cloning.
· Different types of sexual reproduction in lower plants and higher plants.

· Salient features in the life cycle of gymnosperms.

· Sexual reproduction in flowering Plants: review of structure of flower. Inflorescence and its types. Sporophyte and gametophytes generations. Role of pollen tube. Maturation ripening of fruits. Seedless fruits, seed dormancy and germination of seed.

· Transition of flowering stage.

· Vernalization flowering and its application.

· Photo periodism: Discovery, critical day length/night length, short day, long day and day neutral plants; mechanism involving light quality and biological clock, flowering hormone (florigen) and Phytochrome.

· In vitro fertilization of plant egg and its importance.
· Review of types of asexual reproduction in animals: Fission, Budding, Regeneration and Parthenogenesis.

· Identical twins and Fraternal twins.

· Cloning and its socio-cultural and moral implication.
· Review of 3 basic steps: Gametogenesis, mating, fertilization.

· Unisexual and hermaphrodite animals.

· External and internal fertilization and their relation to habitat of animals.

· Oviparous and viviparous animals: protection and nourishment of embryo.

· Female reproductive cycles.
· Male and female reproductive systems.

· Menstrual cycle: Fertile and infertile phases, effects of factors like diet, emotional state and age on the menstrual cycle.

· Fertilization, conception and pregnancy. Role of amniotic sac and placenta and umbilical cord, Birth. Lactation.

· Hormonal control of reproductive cycle.

· In vitro fertilization – test tube babies.

· Sexually transmitted diseases – gonorrhoea, syphilis, Herpes simplex, AIDS (Refer to Section III chapter 5); their signs and symptoms, effects, treatment, spread and control.


	5.
Growth and development 


(09 periods)

Introduction

Growth and Development in plants

Growth and Development  in animals
	· Definition: Development, embryology, growth.

· Phases of growth and their description. Primary and secondary growth.
· Conditions for growth

· Growth correlations: nutritional inhibitory and compensatory 
· Processes of development.

· Development in Vertebrates – with reference to Development of chick.

· Concept of differentiation, embryonic induction.

· Role of nucleus and cytoplasm in development.
· Aging. Regeneration. Abnormalities in development.


	6.
Chromosomes and DNA 
(12 periods)
	· Introduction. Types of chromosomes and karyotype.

· Chromosomes: chemical composition and ultra structure of chromosomes. Chromosomes as carriers of genes. Chromosomal Theory of Heredity.

· DNA: Evidence of DNA as hereditary material. Watson and Crick model of DNA; Replication of DNA, Semi conservative nature.

· Some errors in replication.

· Nature and action of gene. Gene as a unit of inheritance, function, recombination and mutation. Genome.

· Beadle and Tatum (1941) experiment for an insight into the role of gene.

· RNAs: mRNA, tRNA, rRNA. Transcription of    m-RNA. Role of RNAs in Protein, synthesis; coding and decoding translation. The central dogma.

· Mutations, their types, causes and effects: sickle cell anemia, Phenylketonuria.


	7.
Cell cycle (06 periods) Introduction

Mitosis

Meiosis


	· Interphase and cell division.

· 3 Sub-Phases of interphase.

· Two types of cell division: mitosis and meiosis.

· Amitotic cell division of Prokaryotes

· Cell death: necrosis and apoptosis.
· Mitotic cell cycle

· Exact duplication of chromosomes and production of genetically identical cells and fine control of replication. Cytokinesis.

· Significance of mitosis.

· Cancer as a result of uncontrolled cell division.
· First meiotic division and second meiotic division. Halving of chromosome number and production of genetic variation. Summarize significance of meiosis.

· Meiotic errors, Non-disjunction and its consequences. Down syndrome, Klinefelter syndrome, Turner syndrome.



	8.
Variations and Genetics


(12 periods)
	· Genes and alleles. Gene pool.

· Review of Mendel’s Laws of inheritance. Test cross.

· Incomplete dominance and co-dominance, epistasis, with examples, Multiple alleles – ABO blood groups. Rhesus factor.

· Continuously varying traits with examples. Pleiotropy with examples.

· Gene linkage with examples, crossing over.

· Sex determination and sex linkage. Genetics of haemophilia and color blindness.

· Diabetes mellitus (Type I and Type II).


	9.
Biotechnology (06 periods)

Introduction 

Genetic Engineering

Tissue culture
	· Definition and methods
· Recombinant DNA Technology: Preparation of Recombinant DNA molecule and its insertion into host cell, role of bacterial plasmid and restriction endonuclease, cloning the DNA, selection of bacteria with the required gene. Application of genetically engineered bacteria.

· Transgenic Plants and Animals. Isolation of eukaryotic gene for transgenesis.

· Gene sequencing. DNA Fingerprinting. Gene bank.
· Human genome project.
· Detection and treatment of some genetic diseases. Gene therapy. Amniocentosis. Genetic counseling. 
· Tissue cultures. Cloning

· Some uses and application of biotechnology in agriculture, medicine.

· Some worries about biotechnology.


	10.
Evolution (12 periods)

Introduction

Theories of Evolution

Evidences

Mechanism
	· Evolution vs Special Creation. Nature of earliest organisms.

· Review of inheritance of acquired characters, Natural selection, DeVries theory.
· Darwin Theory and Modern Theory of Evolution.
· Evidences of evolution from: fossils, comparative anatomy (homologies), vestigial organs, embryology, biochemistry, geographic distribution, protective resemblances and domestication. 
· Importance of Natural Selection as a possible mechanism for evolution.

· Artificial selection and its role in the production of economically important plants and animals, controlled breeding.

· Gene frequencies and their role in evolution.

· Hardy – Weinberg law and its implication

· Endangered species: causes and risks for extinction.


	11.
Ecosystem (12 periods)

Introduction

Ecosystem
	· Levels of ecological organization - populations, community, ecosystem, Biome, Biosphere, Environment, habitat and ecological niche.

· Approaches to ecology: Autecology or population ecology; synecology or community ecology, ecosystem approach; habitat approach; evolutionary and historical approaches. 
· Components of ecosystem. Interactions of components of ecosystem. Nitrogen cycle. Nitrogen depletion and its remedies. Energy Flow through an ecosystem (Ref to Chapter II)

· Interdependence of organisms and their significance: Predation, Parasitism, Symbiosis: commensalisms and mutualism, and Grazing.

· Ecological succession: Account of ecological succession and its types describing main stages involved in succession. Concept of climax.


	12.
Some major Ecosystems 
(06 periods)
	· Fresh water pond, Sea, Forests: (tropical rain forests, coniferous forest, subtropical thorn forests), Grassland (Temperate and Savanna), Desert and Tundra. Important a biotic conditions and composition, productivity and maintenance should be emphasized, with special reference to the ecosystem commonly found in Pakistan.


	13.
Man and his Environment 
(12 periods) 

Resources

Man’s Impact on Environment
	· Renewable and non-renewable resources: Air, Water, Land, wild life, food.

· Energy: fossil Fuels, Hydroelectric Power, Nuclear Energy, Solar Energy, Wind, Tidal Power, Ocean Thermal Gradient. Geothermal Energy, Solid wastes, Energy conservation.
· Degradation and depletion of resources and modification of environment due to its exploitation by man.

· Population and food, and need of population control.

· Effects of agriculture.

· Deforestation and aforestation Pollution: Atmospheric (Ozone depletion, Green house effect, acid rainy, water pollution by sewage – incomplete treatment of oil and detergent, industrial effluents. Insecticide, herbicides, chemical fertilizers.  Eutrophication and algal bloom.

· Protection and conservation of environment: need, importance and awareness Management of natural resources, pollution control. Recycling of wastes, conservation of organisms and their habitats, selection of proper sites.

· Health and diseases:

· Classification of diseases – Infectious / parasitic,

· Social, deficiencies, genetic and congenital,

· Ageing and Degenerative diseases and Mental Illness.

· Prevention and Control of diseases.


BIOLOGY PRACTICALS

1. Investigation of adaptive features of hydrophytes, halophytes, xerophytes and mesophytes, from fresh material and prepared slides. 
2. Exposure of urino-genital system of frog.

3. Study of simple muscle twitch using frog’s muscle.

4. Study from prepared slides, of skeletal, smooth and cardiac muscles and preparation of slide of striated muscles of cockroach.
5. Study of skeleton of frog.

6. Study, from prepared slides, of plant supporting tissue such as sclerenchyma and collenchyma.

7. Investigation of movements in plants (phototropism and geotropism).

8. Exposure of nervous system of cockroach.

9. Investigation of effects of Indole acetic acid (IAA) on growth of oat coleoptile (or on the growth of germinated barely seeds).

10. Study of ductless and vacularised nature of endocrine glands (pancreas, thyroid using microscopic sections).

11. Study of structure of hen’s egg.

12. Study of development of chick embryo 48/72 hours after incubation. 

13. Preparation of root tip squashes to study stages of miosis.

14. Preparation of squashes of Rheodiscolor floral buds to study meiosis and observation stages of meiosis from prepared slides and study of Polytene chromosome. 

15. Study of continuous variations in the height in man and discontinuous variations in tongue rolling in man and recording the result as histograms.
16. Investigation of water content of soil samples.

17. Investigation of approximate soil texture (Rough estimate of proportion of particles of different sizes in a soil sample).

18. Investigation of food chain and food web of a pond ecosystem.

19. Sampling of a grassland community by Quadrat method.

20. Estimation of Pyramids of numbers using simple techniques.

LEARNING – TEACHING GUIDELINES 
FOR STUDENTS AND TEACHERS 

This set of instructional objectives has been compiled to show the level of achievement that is expected of an average pupil on completing the study of specific parts of the syllabus. It aims at assisting the teachers in their selection of course materials, learning activities and instructional methods. It can serve as the learning guidelines for the pupils and the basis of an evaluation program. 


In stating the specific objectives there are two groups of terms having very similar meaning. The first group is on achievement in recalling facts, which include ‘define’, describe’, and state. Define refers to a rather formal definition of terms which involves their fundamental concept. ‘Describe’ refers to the recall of phenomena or processes, ‘State’ is used when the objective requires the recall of only some aspects of a phenomenon or a process; it limits the scope of teaching. 


The second group is on achievement relating to science experiments. This group includes ‘design’, ‘perform’, ‘demonstrate’. ‘Design’ an experiment would be used when there are more than one acceptable ways of doing it. Pupils are expected to be able to set up the experiment by applying what they have previously learned. These experiments may require the taking of quantitative data or long term observation. ‘Perform’ an experiment, would be used when the objective emphasizes on the demonstration of experimental skill; the detail of the experiment could be found in the teachers’ notes or textbooks. ‘Demonstrate’ a phenomenon by simple experiments is used when the objective emphasizes on the result of the experiment and the experimental skill involved is very simple, such as passing some gas into a solution ‘Describe’ an experiment is used when pupils are expected to know, in principle, how the experiment could be carried out and the expected result.
	1.
Homeostasis
	· Define homeostasis Osmoregulation, excretion, Thermoregulation.
· State the need for regulating internal environment and control systems and importance of feedback.

· Review of the water relations of cell (water potential, pressure potential and solute potential)

· Describe adaptation of hydrophytes, halophytes, mesophytes and xerophytes.

· State some ways by which terrestrial animal regulate osmotic pressure of body fluids-excreting solid wastes, presence of cuticle, storing the wastes; and the ways by which aquatic animals regulate osmotic pressure of body fluids by contractile vacuole, lining of mouth cavity and gills and kidneys.

· List excretory products of animals and plants.
· Review the origin and elimination of wastes of flowering plants.

· Compare advantages of excreting ammonia, urea and uric acid.

· Describe removal of metabolic wastes in Hydra by diffusion and in Planaria, earthworm and cockroach by flame cells, nephridia and Malpighian tubules respectively.

· List metabolic wastes and excretory organs in man (kidney, liver, skin).

· Describe urea cycle (Details of biochemical pathways are not required)

· State homeostatic role of liver in:

· Carbohydrate and fat metabolism

· Detoxification

· Deamination and urea formation

· Storage of Vitamins

· Breakdown of red blood cells.

· Name different parts of urinary system, kidney and nephron of man and give their structure in relation to their functions.

· Describe the process involved in the working of human kidney, adaptation of kidney and hormonal control of working of kidney: filtration, re-absorption, tubular secretion, and countercurrent exchange..
· Describe composition of urine and significance of variation in the composition.

· Summarize homeostatic role of kidney.

· Familiarize with some kidney problems and their management: kidney stone and lithotripsy, renal failure, peritonaeal dialysis and kidney machine, kidney transplant.

· List adaptation of plants to low and high temperature.

· Compare single circuit plan as in fish and double circuit plan (as in birds and mammals) and differentiate between pulmonary circulation and systematic circulation.

· Outline the evolutionary sequence of number of heart chambers in vertebrates and its consequences.

· Describe composition of human blood and functions of its components: plasma and blood cells.
· Familiarize with Leukemia and Thalassaemia.

· Describe structure of human heart.

· Define cardiac cycle and describe sequence of events occurring during cardiac cycle.

· State role of S-A node and A-V node, and of artificial pace maker in initiating the built in process of heart beat.

· Familiarize with blue babies.

· Compare structure and functions of arteries, capillaries and veins and discuss their relationship.

· Discuss importance of capillary circulation.

· Define blood pressure and describe variation in blood pressure and rate of blood flow.

· Describe components of lymphatic system and its functions.

· Familiarize with edema.
· Understand some cardiovascular disorders and their preventive measures: Atherosclerosis, Hypertension, Thrombus formation, Myocardial infarctions, Stroke, Hemorrhage.

· Define immunity, specific and non-specific immune response antigens and antibodies, cytokines, primary response and secondary response, active immunity and passive immunity (naturally induced and artificially induced), and immunization and state some examples.
· Study prepared stained slides of human blood and identify its components including phagocytes and lymphocytes

· Prepare blood smear of frog.

· Identify and study structure of artery, vein and capillary from prepared slides of their transverse sections.

· Investigate effect of acetylcholine and adrenaline on the heartbeat of frog.

· Dissect frog to expose blood circulatory system and identify parts of heart and main blood vessels.
· Measure blood pressure during rest and after exercise.

· State the importance of maintaining body temperature and source of body heat gain and heat loss.

· Understand the concepts of ectothermy and endothermy, homoeothermy, poikilothermy and hetrothermy.
· State important mechanisms of thermoregulation in different animals, especially the mammals.

· Describe the maintenance of a constant body temperature in man in terms of role of vasoconstriction and vasodilation, shivering, sweating and coordinating role of brain.

· Investigation adaptive features of hydrophytes, halophytes, xerophytes and mesophytes from fresh materials/prepared slides.

· Dissect frog, expose its urinogential system and identify its parts. 


	2.
Support and Movements
	· Introduce the concept and need of support and movements in plants and animals.
· State the role of cell turgidity and mechanical tissues and secondary tissues in providing support in plants.

· Classify plant movements with suitable examples.

· Introduce the role of plant growth substances in plant movements (Refer to 17)

· State the role of skeleton, muscles and nervous system in locomotion in animals.
· Define skeleton and list its functions.

· Define different types of skeleton (hydrostatic skeleton, exoskeleton and endoskeleton), compare them and state their  evolution
· Distinguish between bone and cartilage

· Identify main divisions of human skeleton and the bones that make up each division: axial skeleton and its components, appendiculr skeleton and its components.

· Classify joints and define different types of joints: immovable partially movable, freely movable – hinge joint and ball socket joint.

· Familiarize with some deformities of skeleton (slipped disc, Sciatica, spondylosis, Arthritis) and repair of broken bones.
· Define muscle and its types and compare different types of muscles: skeletal, smooth and cardiac muscles.

· Describe macroscopic and microscopic structure of skeletal muscle.

· Describe the mechanism of muscle contraction: sliding filament model, role of actin, mysosin and calcium ions, all or none response energy supply, muscle fatigue.

· Introduce some disorders of muscle system: Cramps and tetany.

· Describe arrangement of skeletal muscles and skeleton for movements and define ligaments, tendon, origin, and insertion.

· Explain antagonistic arrangements of muscles with the help of an example of movements at a ball and socket joint. Shoulder joint.
· Describe locomotion in some invertebrates: Euglenta, Paramecium, Amoeba, jelly fish, earthworm, cockroach, Mussles/snails and star fish.

· Discuss major evolutionary changes in the arrangement of bones and related modes of locomotion in major groups of vertebrates, fish, amphibians, reptiles, birds and mammals.

· Study from prepared slides sclerenchyma and collenchyma.

· Investigate simple muscle twitch using frog’s muscles.

· Compare the structure of skeletal, smooth and cardiac muscles with the help of prepared slides.
· Prepare slide of striated muscles of cockroach.

· Identify different components of skeleton of frog.  


	3.
Coordination and 
control
	· Introduce the concept of coordination and its need.
· Introduce concept of control in plants and different means of control in plants: Through hormones, Biological clocks and circadian rhythms, plant movements (refer to 16) Photoperiodism (refer to 18) response to environmental stresses and defense against pathogens.

· Define circadian rhythm and give an example.

· List different ways by which each of following growth substances affect plant growth and development and state their commercial application: auxins, cytokinins, gibberellins, flowering, increase in storage and prolongation of fresh leaf crop.

· Introduce the steps involved in nervous coordination.

· Describe structure types and functions of neurons.

· Trace the flow of information through the nervous system and explain it with the help of a reflex arc.

· Explain initiation, transmission and propagation of nerve impulse.

· Trace the events that take place in synaptic transmission.

· Trace evolution of nervous system with reference to Hydra, Planaira and man.
· Classify human nervous system and state function of each part. Central nervous system-brain and its pats, spinal cord; peripheral nervous system – somatic and visceral (autonomic).
· State the steps involved in working of some sensory receptors; skin and urinary bladder. Introduce effects of drugs (e..g nicotine) on coordination, and some nervous disorders. Parkinson’s disease, Epilespsy, Alzehmeir’s disease)
· Differentiate between voluntary activities, involuntary activities and reflexes in Man.

· Define hormones, endocrine glands and state their characteristics.

· Name principal human endocrine glands and give their location in the body.

· State the sources and actions of classical hormones and the abnormalities caused due to their imbalance.

·  Relate feed back mechanism with the functioning of hormones.
· Compare nervous coordination and chemical coordination.

· Define behaviour and state its adaptive, homeostatic and flexible nature.

· Define behaviour and main types of behaviour: innate behaviour and its types, learned behaviour and its types.

· Introduce biological rhythms in animals.

· Dissect cockroach to expose and identify its nervous system.

· Investigate effect of Indole acetic acid on the growth of oat coleoptile or germinated barely seeds.

· Observe and study sections of some endocrine glands showing their vascularized and ductless nature.


	4.
Reproduction
	· Compare asexual and sexual reproduction and their advantages and disadvantages.
· State role of mitosis and meiosis in reproduction.

· Review methods of asexual reproduction in plants and state importance and application of asexual reproduction in plants.

· Introduce tissue culture and cloning and advantages and disadvantages of cloning.

· State different types of sexual reproduction in lower plants and higher plants.

· State salient features in the life cycle of gymnosperms.

· Define inflorescence, state its significance and describe its types.

· Review parts of flower.

· Out line life-cycle of an angiosperm emphasizing alternating sporophyte and gametophyte generations, double fertilization and role of pollen tube in success of seed plants.

· Recall the role of growth substances in maturation/ripening of fruits, seedless fruits, seed dormancy and germination of seeds and transition to flowering stage.

· Define Vernalization and describe effects of low temperatures in promoting flowering.

· Relkate Vernalization to growth substances; state its application and the limitation in its application.

· Define Photoperiodism and relate it to initiation of flowering. Define critical day length, short day plants, long day plants and day neutral plants.

· Describe discovery of Photoperiodism.

· Describe mechanism of Photoperiodism emphasizing the role of light quality, biological clock, florigen and phytochorome.

· Introduce invitro fertilization of plant egg and its importance.

· Review types of asexual reproduction in animals.

· Introduce twins, identical twins and fraternal twins.

· Introduce cloning in animals and its socio-cultural and moral implications.

· Distinguish conjugation from syngamy.

· Review 3 steps of sexual reproduction; gametogynenesis, mating, fertilization. Differentiate between unisexual and hermaphrodite animal.

· Compare external and internal fertilization in animals.

· Differentiate between oviparous and viviparous animals.

· Describe means of protection and nourishment of animal embryos.

· Define female reproductive cycle, its types and significance. State role of hormones in female cycles.

· State structures of the human male and female reproductive systems and their functions.

· Identify important events of human menstrual cycle and their hormonal control, fertile and infertile phases.

· State effects of diet, emotional state and age on the    menstrual cycle.
· Summarize the process of fertilization, conception and pregnancy and role of amniotic sac, placenta and umbilical cord.
· Out line the process of birth and lactation. Recall fraternal twins.
· Introduce invitro fertilization, test tube babies.

· Identify common sexually transmitted diseases and state their signs and symptoms, effects spread and treatments/control: Gonorrhoea Syphilis, AIDS (refer to Section III Chapter 5), Herpes simplex.


	5.
Growth and 
development
	· Define development embryology and Growth.
· Describe phases of growth in plants, primary growth and secondary growth.

· Summarize condition for plant growth.
· Define growth correlation and describe nutritional, inhibitory and compensatory correlation in plants.
· Define processes of development in animals.

· State main features of development in invertebrates.

· Describe development in vertebrates with reference to development of chick.
· Discuss the concept of differentiation and embryonic induction – Spemann’s work.

· Explain the role of nucleus and cytoplasm in development.

· Describe some development phenomenon. Aging, Regeneration, Abnormalities in Development.

· Study structure of hen’s egg and development of chick with the help of living material.


	6.
Chromosomes and DNA
	· Describe types of chromosomes and Karyotype.
· Describe chemical composition and ultra structure of chromosomes and discuss the significance of chromosomes in terms of their genetic information contents. 

· Discuss chromosomal theory of inheritance.

· Summarize the evidence that accumulated during the 1930s, 1940s, and 1950s, and describe Hershey-Chase experiment demonstrating that DNA is the hereditary material.

· Recall chemical composition of DNA and structure of nucleotide and polynucleotide.

· Describe Watson and Crick Model of DNA and relate it to its chemical and physical features, stating the base pairing rule and significance of base sequence.

· Summarize how DNA replicates and identify some unique features of the process: 5-3 direction and semi conservative nature of DNA replication.

· Identify some errors in DNA replication – mismatch of nucleotides and excision. 
· Define gene as a unit of inheritance; as a unit of function, recombination and mutation

· Outline the flow of genetic information in cells, from DNA to protein i.e, DNA-RNA protein. Genetic code triplet code, codon, anticodon.
· Describe Beadle and Tatum experiment of Neurospora and state one gene-one enzyme hypothesis and one-gene-one polypeptide hypothesis.

· Describe the process of protein synthesis, comparing the process of transcription and translation.

· Define mutation and different types of mutation.

· State causes and effects of mutation with some examples.


	7.
Cell Cycle
	· Describe types of Chromosomes and the term Karyotype.
· Define cell cycle and identify the stages in eukaryotic cell cycle and outline principal features of each stage.

· Differentiate between necrosis and apoptosis.

· Introduce amitotic cell division in Prokaryotes.

· Describe events of mitosis, including karyokinesis, and significance of mitosis.

· State effect of uncontrolled cell division in causing cancer.

· Describe events of meiosis and significance of meiosis.

· Contrast mitosis and meiosis, emphasizing how difference in events lead to different outcomes.

· Explain non-disjunction and its consequences.

· Prepare root tip squashes and study stages of mitosis.

· Study stages of meiosis from prepared slides and study polytene chromosome. 


	8.
Variations and genetics
	· Define gene, alleles, locus, genotype, phenotype, dominant, recessive, homozygous, heterozygous.
· Introduce concept of Gene pool.

· Review mendels laws of inheritance 

· Define test cross and explain its significance with examples.

· Define and describe Incomplete Dominance, Codominance, Epistasis, Multiple alleles, continuously varying traits, pleiotropy, Gene linkage, crossing over with examples.

· Describe ABO and Rhesus blood groups and their importance /application: incompatibility, erythorblastosis foetalis, parentage.
· Discuss genetic determination of sex.

· Contrast the mechanism of sex determination in Drosphila and humans with that in other animals and plants.
· Explain sex linkage and important features of sex linked inheritance. Describe a few examples of sex linked traits and of sex influenced trait; haemophila, colour blindness and baldness in man.

· Describe genetic basis of diabetes mellitus and its types I and II (early and late).

· Study continuous variation in height in a man and discontinuous variation in tongue rolling in man and record results as hisograms.


	9. 
Bio-Technology
	· Define biotechnology and its methods.
· Define Genetic Engineering and outline the steps that are followed in this technology.

· Summarize how a typical restriction endonuclease and bacterial plasmids are used in Recombinant DNA Technology.

· State the method of cloning DNA after it has been introduced into a cell and how it is made to express itself.

· State some application of genetically engineered bacteria.

· Introduce isolation of eukaryotic gene for transgenesis, its insertion into another eukaryotic cell, transgenic plants and transgenic animals with some examples.

· Outline the most widely used DNA sequencing technique (gelelectrophoresis)

· Introduce DNA Fingerprinting and its application in phorensic and in determining parentage and gene bank.

· Familiarize with human genome.
· State some methods of detection and treatment of some genetic diseases. Gene therapy, Amniocentesis. Genetic counseling.

· Introduce tissue culture and cloning technique.
· Summarize some uses and application of biotechnology in agriculture and medicine.

· Appreciate safety and ethical problems raised by biotechnology.


	10.
Evolution
	· Define and discuss the concepts of evolution and specially in historical context.
· Discuss the nature of earliest organisms and evolution from prokaryotes to Eukaryotes.

· Summarize important features of Lamarck’s view of Inheritance of Acquired Characters, and Darwin-Wallance’s Theory of  “Natural Selection”

· State implication of Devries Theory on the theory of evolution by Natural Selection.

· Compare Modern or Synthetic Theory of Evolution (Neo-Darwinism) with Darwin’s Original Theory of Evolution.
· Discuss various evidences in favour of organic evolution.

· Appreciate Natural Selection as a mechanism for evolution and role of artificial selection and controlled breeding in the production of economically important plants and animals.

· Define population, gene (allele) frequency, gene pool, genetic equilibrium and discuss importance of allele frequency in evolution.

· Define Hardy-Weinberg Law and discuss its significance as it relates to evolution, and its five conditions required for genetic equilibrium.
· Summarize modern view about mechanism of evolution.

· Define endangered species and state causes and risks for extinction of species by selecting example from wild life of Pakistan.

	11.
Ecosystem
	· Define ecology, environment, habitat and ecological niche.
· Distinguish different levels of ecological organization.

· Differentiate between autecology and synecology, habitat approach, evolutionary approach and historical approach.

· Describe different abiotic and biotic components of ecosystem.

· Familiarize with various interactions of various components of ecosystem.

· Define biogeochemical cycles and describe various steps of Nitrogen Cycle Summarize the causes and effects of nitrogen depletion and its remedies.

· Summarize the concepts of energy flow through a food web (Refer the Section IV, Chapter-II)

· Summarize various interactions/interdependence among biotic components of ecosystem.

· Explain predation and differentiate if from parasitism. Discuss role of predation and parasitism in ecosystem.

· Explain symbiosis and distinguish among mutualism and commensalism.

· Discuss grazing and its ecological role.

· Define ecological succession and distinguish between primary and secondary succession and between hydrosere and xerosere.

· Outline the stages involved in ecological succession.

· Understand the concept of climax.

· Investigate water content of a soil sample.

· Investigate humus content of a soil sample.

· Investigate approximate soil texture.

· Investigate food chain and food web of a pond ecosystem.

· Sample a grassland community by quadrat method.

· Estimate pyramids of numbers using simple techniques.


	12.
Some major ecosystems 
	· Describe major aquatic and terrestrial ecosystems giving attention to the climate, soil and characteristic plants and animals and productivity of each.
· Identify some major ecosystems found in Pakistan.

· Discuss maintenance of ecosystems and impact of human intervention on ecosystem balance.


	13.
Man and his 
environment
	· Distinguish between renewable and non-renewable resources of environment.
· Describe importance of following resources: air, water land, wild life and food.

· Describe various conventional and non-conventional energy sources and the role of non-conventional sources in solving energy crisis.

· Understand how exploitation by Man has deregarded and depleted environmental resources and modified the environment.

· Discuss relationship between population and food and need of population control.

· Describe the effects of modern agriculture on the quality of environment.

· State benefits of forests and describe causes and consequences of deforestation and state need of a forestation.

· Define pollution and pollutants.

· Describe causes, effects and control of atmospheric pollution with special reference to Ozone depletion, Greenhouse effect and Acid rain.

· Describe water pollution/land pollution caused by sewage, oil and detergent, industrial effluents, insecticides, herbicides, and chemical fertilizers and its effects on aquatic/land ecosystem.

· Introduce eutrophication and algal blooms.

· Become aware of the need and importance of protection and conservation of environment.

· Describe some methods of management of natural resources.

· Classify diseases in man. State causes, symptoms and prevention and control of some common groups of diseases with example.


ASSESSMENT AND EVALUATION


Assessment, appraisal, or evaluation is a means of determining how far the objectives of the curriculum have been realized. What really matters is the methodology employed for such determination. As is now recognized, performance on the basis of content-oriented tests alone does not provide an adequate measure of a student’s knowledge and ability to use information in a purposeful or meaningful way; the implication, then, is that effective and rewarding techniques should be developed for evaluating the kind and content of teaching and learning that is taking place and for bringing about improvement in both. The following points, while developing the tests/questions may be kept in view:

1.
Proper care should be taken to prepare the objective-type and constructed-response questions relating to knowledge, comprehension, application, analysis and synthesis, keeping in view the specific instructional objectives of the syllabus and the command words for the questions. 

2.
There should be at least two periodic/monthly tests in addition to routine class/tests. Teachers are expected to develop and employ assessment strategies which are dynamic in approach and diverse in design. When used in combination, they should properly accommodate every aspect of a student’s learning. 

3.
In addition to the final public examination, two internal examinations should be arranged during the academic year for each class.

4.
Classroom examinations offer the best and most reliable evaluation of how well students have mastered certain information and achieved the course objectives. Teachers should adopt innovative teaching and assessment methodologies to prepare the students for the revised pattern of examination. The model papers, instructional objectives, definitions of cognitive levels and command words and other guidelines included in this book must be kept in view during teaching and designing the test items for internal examination. 

DEFINITION OF COGNITIVE LEVELS 

Knowledge: 

This requires knowing and remembering facts and figures, vocabulary and contexts, and the ability to recall key ideas, concepts, trends, sequences, categories, etc. It can be taught and evaluated through questions based on: who, when, where, what, list, define, describe, identify, label, tabulate, quote, name, state, etc. 

Understanding: 

This requires understanding information, grasping meaning, interpreting facts, comparing, contrasting, grouping, inferring causes/reasons, seeing patterns, organizing parts, making links, summarizing, solving, identifying motives, finding evidence, etc. It can be taught and evaluated through questions based on: how, show, demonstrate, paraphrase, interpret, summarize, explain, prove, identify the main idea/theme, predict, compare, differentiate, discuss, chart the course/direction, report, solve, etc. 

Application: 

This requires using information or concepts in new situations, solving problems, organizing information and ideas, using old ideas to create new ones, generalizing from given facts, analyzing relationships, relating knowledge from several areas, drawing conclusions, evaluating worth, etc. it can be taught and evaluated through questions based on: differentiate, Analyse, show relationship, propose an alternative, prioritize, give reasons for, categorize, illustrate, corroborate, compare and contrast, create, design, formulate, integrate, rearrange, reconstruct/recreate, reorganize, predict consequences etc. 

DEFINITION OF COMMAND WORDS


The purpose of command words given below is to direct the attention of the teachers as well as students to the specific tasks that students are expected to undertake in the course of their subject studies. Same command words will be used in the examination questions to assess the competence of the candidates through their responses. The definitions of command words have also been given to facilitate the teachers in planning their lessons and classroom assessments. 

Classify: 
To state a basis for categorization of a set of related entities and assign examples to categories. 

Collect: 
To gather specimens or information about plants or animals and arrange them in a meaningful way. 

Compare: 
To list the main characteristics of two entities clearly identifying similarities (and differences). 

Define:
Refers to a rather formal definition of terms, which involves their fundamental concepts 
Demonstrate/
To show how one thing is related to another, usually it is reference to

Carryout/Design: 
theory but sometimes it is by physical manipulation or experiment. 

Describe: 
To recall the phenomenon or process 

Differentiate: 
To identify those characteristics which always or sometimes differentiate two categories. 

Discuss: 
To give a critical account of the points involved in the topic. 

Draw: 
To make a simple freehand sketch or diagram. Care should be taken with proportions and the clear labeling of parts. 

Examine: 
To identify and explain different aspects of a problem or concept. 

Explain: 
To reason or use some reference to theory, depending on the context. 

Give an account: 
Give an account of should be interpreted more generally, i.e. the candidate has greater discretion about the nature and the organization of the material to be included in the answer. 

Identify: 
Describe with specific examples of how a given term or concept is applied in daily life. 

Investigate: 
To examine systematically a situation or problem in order to come to a rational conclusion. 

List: 
Requires a number of points, generally each of one word, with no elaboration. Where a given number of points is specified, this should not be exceeded. 

Name: 
Mention the commonly used word for an object. 

Narrate: 
To write down the facts and explanation as given or provided in the text. 

Outline: 
Implies brevity, i.e. restricting the answer to giving essentials. 

Predict or 
Implies that the candidate is not expected to produce the required 

Deduce: 
answer by recall but by making a logical connection between other pieces of information. Such information may be wholly given in the question or may depend on answers extracted in an early part of the question. 

Prepare: 
A practical activity in which choice of equipment, order of procedure and accuracy of measurement all play a part. 

Purify: 
A practical activity in which the candidate is expected to apply an approved methodology with appropriate safety precautions. 

Recall: 
To bring back to mind and write down, as it is given in the text that you have already memorized. 

Recognize: 
Involves looking at a given example and stating what it most probably is. 

Relate: 
To describe how things are dependent upon each another and follow from one to the other or is part of another. 

Show: 
Demonstrate with evidence. 

State: 
To use when the objective requires the recall of only some aspects of a phenomenon or a process. 

RECOMMENDED REFERENCE BOOKS 

In contrast to the previous practice the examination will not be based on a single textbook, but will now be curriculum based to support the examination reforms. Therefore, the students and teachers are encouraged to widen their studies and teaching respectively to competitive textbooks and other available material. 


Following books are recommended for reference and supplementary reading: 


1.
Biology 12


Punjab Textbook Board, Lahore


2.
A Textbook of Biology for class XII


Sindh Textbook Board, Jamshoro


3.
A Textbook of Biology class XII


NWFP Textbook Board, Peshawar


4.
A Textbook of Biology class 12th


Baluchistan Textbook Board, Quetta.


5.
A Textbook of Biology class 12th


National Book Foundation, Islamabad 
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