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Applied Biology Program Objectives and Outcomes 

Diploma Year I 

Goals : Produce semi-skilled trainee with the basic scientific knowledge and skills and who 

are practically trained in one aspect of the applied sciences taking into account their own 

skills and tendencies and the market demand. 

Program Objectives:The Diploma Year 1 program is committed to the following objectives: 

 Introduce the students to general foundation in scientific knowledge and practical 

skills. 

 Provide the students with a practical training taking into account his/her own skills 

and tendencies and the market demand. 

 Introduce the students to the basic knowledge in supporting skills such as English and 

Computing and keeping a work log book. 

 Develop in the student the ability to work as an individual and in a team and the 

personal qualities and attitudes essential to his career. 

 Understand the job search technique. 

 Develop in the student the desire for long-life learning. 

 

Program Outcomes: A student with a Diploma year 1 level will be able to : 

 

 Apply his/her basic scientific knowledge and skills to solve minor general problems. 

 Undertake a worked based assignment in the aspect of his training. 

 Keep a work log book to record the details of the job conducted as regards to method, 

instrument observation and dates of commencing and finishing the job. 

 Observe the professional responsibility. 

 Communicate through the English medium orally and in writing. 

 Use available information sources 

 Evaluate resources and strategies which may be used to assist in a job search. 

 Continuing long life learning. 
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Diploma Year II 

Goals :This program is designed to achieve the following educational goals: 

o Provide nationally recognized qualifications in biological science. 

o Provide the major theoretical and practical aspects of biological phenomena with 

broad-based curriculum covering the principle areas of applied bio-science. 

o Meet the growing demand for technicians and analysts in all aspects of biological 

sciences. 

o Provides a foundation in science which is appropriate for the more advanced applied 

biological studies leading to graduate and post-graduate programs. 

 

Program Objectives:The Diploma Year IIin Biological Science is committed to: 

 Provide studies in science, which are directly relevant to the changing need of 

employees and employers in science employment. 

 Focuses on the practical application of knowledge and the development of skills 

required for the technician employment in biological sciences. 

 Provides studies in laboratory safety, organization and management. 

 Develop a range of skills and techniques, personal skills and attitudes essential for 

career development in scientific employment. 

 Provide a common core of study with pathways into employment, professional or 

academic progression to graduate and post graduate studies. 

 

Program Outcomes : Graduates with Diploma in Biological Science will 

 

 Apply his/her basic scientific knowledge and technical skills to the changing need of 

biological science labs and allied fields. 

 Conduct or assist in conducting experiments and test for the running of sciences labs. 

 Demonstrate awareness of safety rules and codes in biological labs. 

 Organize and manage science labs as regards to lab finance, store keeping, 

administration and maintenance. 

 Further his studies to graduate or post graduate studies. 

 Communicate through report writing. 

 Work effectively both as an individual and in a team 

 Appraise professional and ethical responsibilities related to his profession 
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Advance Diploma 

Goals :This program is designed to achieve the following educational goals: 

o Provide nationally recognized qualifications in biological science. 

o Provides a foundation in sciences which is appropriate for the more advanced applied 

biological studies leading to graduate and postgraduate programs. 

o Produce well equipped practicing applied biology technologists who are able to suggest 

solutions, which are economically viable and based on sound scientific background. 

o Produce graduates that match requirements of a wide range of employers. 

 

Program Objectives: The Advanced Diploma in Biological Science is designed to: 

 Provide the understanding and practical competencies in the major areas of biological 

science. 

 Focuses on the practical application of knowledge and the development of skill 

required for the technologist employment in biological sciences. 

 Provide the opportunity to gain expertise in one or more branches of biological science 

and develop inter-disciplinary knowledge and skills. 

 Develop the ability to participate in structured research projects in a wide range of 

disciplines of physiology, microbiology, genetics, anatomy or pharmacology. 

 Provide studies in laboratory safety, organization and management 

 Develop the skill needed for the use of IT and for effective communication and 

cooperation with employers and colleagues. 

 Develop self-reliance, project skills, team work and quality in all areas of operation. 

 Provide an education in biological science that forms a basis for progression to 

postgraduate studies i.e., provides opportunities to specialize in particular areas of 

interest. 

 

Program Outcomes: Graduates with Advanced Diploma in Biological Science will 

  

 Apply scientific knowledge and technical skills to the changing need of biological 

science labs and allied fields. 

 Apply the relevant and current knowledge and skills gained with flexibility and 

innovation to the practice of the profession in the workplace. 

 Participate by planning and organizing research projects in a wide range of disciplines. 

 Apply knowledge across a broad range of biological science to industrially important 

problems. 

 Demonstrate awareness of safety rules and code in biological labs. 

 Organize and manage science labs as regards to lab finance, storekeeping, 

administration and maintenance. 
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 Further their studies to graduate or postgraduate studies. 

 Enhance their skills in writing and presenting information through a seminar that deals 

broadly with applied biology 

 Work effectively both as an individual and in a team. 

 Apply the scientific, social and ethical dimensions of the practice of biological 

sciences. 

 

B.Tech. 

Goals :This program is designed to achieve the following educational goals: 

o Provide nationally and internationally recognized qualifications in applied biology 

achievable through full time studies. 

o Produce professional biologists, which are equipped with the knowledge, understanding 

and highly adaptable scientific practical skills required for success in current and 

future employment in that area and allies science sectors. 

o Provide the opportunity to select optional units appropriate to employment in a range 

of industries and positions in governmental research laboratories and universities. 

o Provide chances for progression to postgraduate studies. 

 

Program Objectives: The Bachelor Degree in Applied Biology is committed to: 

 Provide predominantly scientific studies in biological sciences, which are directly 

relevant to the employees and employers in biology and allied fields and public sector. 

 Focus on the practical applications of knowledge and the development of the skills 

required for employment in fisheries, food nutrition and marine biology and some 

areas of industrial pharmacies. 

 Give the opportunity to learn a wide spectrum of topics in biology that are 

intellectually challenging. 

 Provide studies in safety, laboratory organization and management of biological and 

other science labs. 

 Develop in the students a range of personal qualities and professional ethics, which 

are essential for career development in scientific employment. 

 Develop in the student the ability to record scientific experimental processes, analyze 

results, draw conclusions, write reports and present his work orally. 

 Develop in the students the ability to function and communicate effectively as an 

individual and in a team. 

 Develop the skills needed for the use of IT and for effective communication with and 

cooperation with employers and colleagues. 

 Provide an education in science that forms a basis for progression to post-graduate 

studies. 
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Program Outcomes: Graduates Bachelor Degree in Applied Biology upon graduation will 

  

 Apply the relevant and current knowledge and technical skills with flexibility and 

innovation to the practice of the profession to fulfill a wide range of roles in industry 

as an effective scientist or researcher. 

 Apply his wide spectra of scientific knowledge to identify challenging scientific 

problems and synthesize solutions for them. 

 Have the ability and confidence to be in charge of a quality control laboratory for a 

range of industries. 

 Have the ability to conceptualize and predict the feasibility of a project for a range 

of industries e.g. food, fisheries, marine biology..etc, or as a research scientist in a 

research lab or university. 

 Be aware of the safety codes and rules in labs and have the ability to organize and 

manage any scientific laboratory. 

 Have the ability to work both, individually and effectively in a team to accomplish 

assigned tasks and objectives. 

 Have the ability to communicate through report writing or presentation. Appraise the 

professional and ethical responsibilities related to the Science profession. 

 Process for post graduate studies. 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Page 9 of 88 
 

Applied Biology Degree Audit 

Diploma Year 1 
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DIPLOMA YEAR I COURSES 
 

 

MATH1102 PURE  MATH 

Course 

Description 

 

This course is a first year mathematics course for the students in Engineering 

Technology, Information Technology and Applied Science programs. The Foundation 

Mathematics remains as a pre-requisite course for this. It provides the students with 

a background of mathematical skills essential for progression to the study of Calculus 

and further Engineering Mathematics. 

Course 

Objectives 

and Outcomes  

Course Objectives: 

The course bridges the gap in mathematical skills between secondary school and Higher 

Education. Prepares students who are going for engineering, science, and technology 

oriented specializations to learn and solve mathematical problems in English. Enables 

students to meet the prescribed learning outcomes. Prepares students to acquire 

necessary knowledge and skills for further studies in their specializations. 

 

Learning Outcomes: 

The students should be able to:  

Demonstrate understanding of the definition of a function and its graph. Describe 

polynomial functions. Define and manipulate exponential and logarithmic functions and 

solve. Problems arising from real life applications. Understand the inverse relationship 

between exponents and logarithms functions and use this relationship to solve related 

problems. Describe analytically the trigonometric functions and their inverses. 

Demonstrate an understanding of trigonometric identities. Use the law of sines and 

cosines to solve a triangle and real life problems. Use appropriate software to interpret 

equations and graphs. Identify special notation and formulas for representing and 

generating sequences and series. Know the conic sections and understand in particular 

the parabola, ellipse and hyperbola and construct their standard equations. 
 

Course 

Technical 

Skills 

 

Graphing utility is used to refer to any of the various graphing calculators or computer 

software packages that might be available for students using this course. The graphing 

utility, graphs different functions directly which is the bypass of the creation of table 

values using calculator to draw the graphs. The use of graphing utility is optional within 

this course. 
 

Course 

Content 

This course is the extension of basic mathematics of the foundation program. This 

course includes functions and their graphs with different operations on them, 

introduction of trigonometry, sequences and series and some topics of analytic 

geometry also. This course covers functions and its properties, combining functions, 

composite functions and their properties, inverse functions, polynomial functions, 

exponential and logarithmic functions. In Trigonometry, graphs of basics of 

trigonometry functions, law of sines and law of cosines are covered. The topics of 

analytic geometry are Parabolas, Ellipse and Hyperbolas with their standard geometrical 

and analytical definitions. 
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ENTW 1100 TECHNICAL WRITING – I 

Course 

Description 

 

The course equips the students to analyze an essay and break it down into its structural 

parts. Plan and draft a paragraph. Evaluate purpose and audience. Develop 

organizational skills in writing. Monitor, check and revise one’s own work or that of 

other course participants, giving feedback. Support controlling idea in the thesis 

statement with explanation, facts and examples. Convey a specific attitude about a 

topic. Write well-organized essays and paragraphs of exposition and comparison and 

contrast showing evidence of significant planning. 

Course 

Objectives and 

Outcomes /  

Course Objectives: 

This course will teach basic academic writing skills to enable students to communicate 

effectively and clearly. Students will learn to analyze required readings and discover 

ideas that they can use for writing essays. Students will also learn research skills for 

writing assignments and projects by practicing the methods of literature review, data 

collection and analysis, and results reporting. Emphasis will be placed on critical 

thinking skills. Students will learn skills of presentation using technology such as 

computers, LCD and Smart board. 

 

Learning Outcomes: 

The students should be able to: 

Analyze an essay and break it down into its structural parts.; Plan and draft a 

paragraph; Evaluate purpose and audience; Develop organizational skills in writing; 

Monitor, check and revise one’s own work or that of other course participants, giving 

feedback; Support controlling idea in the thesis statement with explanation, facts and 

examples; Convey a specific attitude about a topic; Write well-organized essays and 

paragraphs of exposition and comparison and contrast showing evidence of significant 

planning; Use clear purpose to compare/contrast and express a specific attitude about 

the items being analyzed;  

Express ideas using significant and insightful points which support the thesis; Describe 

place and object; Write one research question for a given topic; Read at least two 

printed and electronic resources critically as part of literature review to use others’ 

information and ideas in one’s own report; Document precisely the information and 

ideas; Design a questionnaire and collect data and information from secondary sources 

such as printed materials and electronic devices for assignment; Analyze the data 

collected by questionnaire using charts and tables; Interpret the analyzed data in 

order to provide explanation for the phenomenon investigated in the research; Deliver 

a presentation on the assignment topic using LCD. 

Course 

Technical 

Skills 

This course will enable students to develop technical skills in writing be able to come 

up with a writing output that is well organized and idea conveyed are expressed and 

written clearly. 

Course 

Content 

 Introduction to the Course: issuing Course Book, explaining Course Outline  

 Incorporating Information Taken from Sources  

 Referencing            

 Basic Mathematics Vocabulary  

 Compare and Contrast Essays                                                

 Using Charts and Tables  

 Basic Computer Vocabulary  

 Descriptive Essays    
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ITAD1100 ADVANCED IT SKILLS 

Course 

Description 

 

This course introduces the fundamentals of applications programs, using the Microsoft 

Office suite as a typical example. Differentiate the categories of software: operating 

system (including communications software and user interface) and Applications 

software (pre-packaged, or Custom-built). Make use of “keystroke” and “mouse” 

movements to perform fundamental exercises in all two applications within the suite. 

Demonstrate the ability to navigate and utilize the hypertext “help” system as a 

troubleshooting tool. Demonstrate the common commands and functions of Word and 

Excel in a variety of applications. Demonstrate the common commands and functions of 

Access and PowerPoint in a variety of applications. 

Course 

Objectives 

and Outcomes  

 

Course Objectives: 

The course builds on the skills acquired in the IT  foundation course to train students 

on important computer tools and software applications  such as desktop publishing, web 

applications, advanced spread sheets, and databases. Throughout the semester, 

students have been actively utilizing the e-learning infrastructure of the college. 

 

Learning Outcomes: 

The students should be able to:  

Demonstrate their ability to use the e-learning portal; Design publications using a 

publishing software anddesign tools; Develop web applications using a web development 

software; Use advanced functions in spread sheet; and  Develop databases. 

Course 

Technical 

Skills 

 Prepare Newsletters & Brochures  

 Develop websites through Web Expression 

 Perform advanced functions using Spread sheets  

 Design Queries, Forms and Reports using MS-Access 

Course 

Content 

E-Learning 

Desktop Publishing 

Web Applications 

Advanced Spreadsheets 

Databases 

BIOL1100 FUNDAMENTALS OF BIOLOGY 

Course 

Description 

 

It introduces the students to a general understanding of basic principles of biology 

particularly the organization of life at cellular level. It contains: The general 

characteristics of living things; diversity of life; Structure and functions of cells; 

Tissues; movement of substances in and out of cells; Nutrition and digestion; Respiration; 

Excretion and osmoregulation; Communication and coordination; Cellular reproduction; 

mitosis and meiosis; Reproduction and outline of genetics. 
 

Course 

Objectives 

 

Course Objectives: 

The course should enable the students to: 
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and 

Outcomes  

Recognize the characteristics of living things. Understand the diversity of life. Identify 

the major classification levels for living organisms. Identify the organelles of the cell. 

Determine the structure, location and function of plant and animal tissues. Identify the 

five main processes by which substances get in and out of cells.  Recognize the transport 

tissues in plants and animals. Identify the six classes of nutrients required in a human’s 

diet.  Understand the physical and chemical digestion. .Understand the process of 

respiration in living organisms. Identify the components of the mammal’s excretory 

system. Recognize the nervous system in mammals and identify the divisions of the brain. 

 Identify the endocrine system in mammals. Understand mitosis and meiosis cell 

divisions.  Identify the mammalian reproductive systems.  Understand the basics of 

genetics. 

 

Learning Outcomes: 

The students should be able to: 

Differentiate between living and non-living things. Classify organisms to kingdoms of life. 

Differentiate between an animal cell and a plant cell.  Recognize the different tissues in 

plants and animals and differentiate between them. Relate the structures of plant and 

animal tissues to their ultimate functions. Explain the processes of diffusion, osmosis, 

active transport, phagocytosis and pinocytosis and give examples. Construct conclusions 

based on the results of diffusion and osmosis experiments. Explain how food and water 

is transported in plants. Show a complete understanding of the blood flow in mammals. 

Explain in details how food is digested in the digestive system.  Compare between aerobic 

and anaerobic respiration. Explain the mechanism of excretion in the kidneys. Explain 

how the different parts of organism’s body are communicating and coordinating with 

each other. Understand the endocrine and nervous systems.   Apply how fast the reflex 

response to a stimulus in relation to time is and explain the importance of reflex actions 

in our daily life. Explain the importance of cell division and it’s relation to growth.  

Differentiate between sexual and asexual reproduction. Explain in details the male and 

female reproductive systems. Show an understanding of Mendelian genetics. Construct 

genetics crossings between organisms to show their effects on traits. 

 
 

Course 

Technical 

Skills 

-Safety in the lab in general 

-Identification of different parts of the microscope setting up a microscope for its 

proper use. 

-Follow biological rules in drawing any cell or structure. 

-Draw and list characteristic features of the five kingdoms. 

-Identifying different parts of animal and plant cells using the microscope. 

-Study the plant stems and differentiates between dicot and monocot stems. 

-Study different types of animal tissues. 

-Understand the process of osmosis in plants cells. 

Course 

Content 

 Characteristics of Living things  

 Diversity of life  

 Cell structure and function 

 Transport  

 Nutrition and digestion  

 Respiration  

 Excretion and osmoregulation 
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CHEM1102 FUNDAMENTALS OF CHEMISTRY 

Course 

Description 

 

It is the first course in chemistry that introduces the basic concepts of chemistry and 

explains the basic scientific principles concerning the states of matter, separation 

techniques, the atom, the mole as well as the atomic theory and redox reactions. It also 

states and applies the laws of electrolysis. Practical work forms an integral part of this 

course. 
 

Course 

Objectives 

and Outcomes  

Course Objectives: 

The course should enable the student to: 

Understand the basic scientific principles concerning the states of matter and 

separation techniques.  Describe the structure of an atom and understand the concept 

of the mole.  Gain familiarity with concepts of measurements and significant figures. 

Convert names of compounds into formulae and represent chemical reaction using 

formulae and balanced equations.  Learn methods of expressing concentration.  Name 

organic compounds with different functional groups and describe the properties of 

saturated and unsaturated hydrocarbons and identify the type of isomerism in organic 

compounds.  Study the sources and extraction of organic compounds and the fractional 

distillation of petroleum.  Compare the properties and reactions of acids and bases and 

describe methods of preparing soluble and insoluble salts. Understand about the redox 

reactions of acids and bases and describe methods of preparing soluble and insoluble 

salts. State and apply the laws of electrolysis.  Gain hands-on exposure to some of the 

above by practical work. 

 

Learning Outcomes: 

At the end of this course, the students should be able to: 

Distinguish between gases, liquids and solids at the molecular level.  Apply the idea of 

particles to explain the changes in the states of matter.Describe the particles in an 

atom.  Describe early experimental evidence for the existence of the electron and the 

nucleus.Describe the simple structure of the atom using the s, p, d and f notations. Use 

the concept of significant figures.Translate names of compounds into formulae. 

Represent chemical reaction using formulae and balanced equations. Determine and 

distinguish between empirical formulae and molecular formulae. Use chemical equations 

to calculate amount of reactant consumed or product formed in a chemical 

reaction.Explain the mole concept and apply it in chemical calculations. Express 

concentrations of solutions by different methods. Explain the differences between 

organic and inorganic compounds. Explain fractional distillation of petroleum. Name 

organic compounds with different functional groups. Write some reactions of 

hydrocarbons. Explain the properties and reactions of acids and bases. Express the 

strength of acids and bases with respect to pH. Review the methods of the preparation 

of soluble and insoluble salts. Define redox in terms of electron transfer and identify 

common oxidizing and reducing agents. Represent a redox reaction with two half ionic 

equations and use two half ionic equations to write a full ionic redox reaction. Apply 

Faraday’s first and second law to calculate the amount of a metal deposited during 

electrolysis. Predict the products of electrolysis of fused salts and solutions. Design an 

electrolytic cell to isolate a pure metal from its core. 
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Course 

Technical 

Skills 

-Safety in the lab in general 

-Identification of different parts of the microscope setting up a microscope for its 

proper use. 

-Follow biological rules in drawing any cell or structure. 

-Draw and list characteristic features of the five kingdoms. 

-Identifying different parts of animal and plant cells using the microscope. 

-Study the plant stems and differentiates between dicot and monocot stems. 

-Study different types of animal tissues. 

-Understand the process of osmosis in plants cells. 

Course 

Content 

 Characteristics of Living things  

 Diversity of life  

 Cell structure and function 

 Transport  

 Nutrition and digestion  

 Respiration  

 Excretion and osmoregulation 
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ENTW 1200 TECHNICAL WRITING – II 

Course 

Description 

 

This course is a continuation of ENTW 1100. It teaches basic academic and technical 

writing skills to enable students to communicate effectively and clearly. It also 

develops critical thinking skills. Students will learn to analyze readings and discover 

ideas that they can use for writing essays and reports relevant to their majors. They 

will also learn to use basic vocabulary relevant to different technical contexts. In 

addition, they will learn research skills pertinent to their subject area studies and 

future work environments. 

Course 

Objectives and 

Outcomes  

Course Objectives: 

Develop organizational skills in writing. 

Reinforce the research skills of paraphrasing, quoting, and referencing. 

Write well-organized, well-developed summaries. 

Write well-organized, well-developed syntheses.  

Write well-organized, well-developed process essays of at least four paragraphs. 

Write well-organized, well-developed business and scientific reports, incorporating 

tables. 

 

Learning Outcomes: 

Effectively use basic vocabulary relevant to different technical contexts. 

Develop critical thinking skills. 

Monitor, check and revise one’s own work or that of other course participants, giving 

feedback. 

Course 

Technical 

Skills 

Research skills, study skills, technical writing skills, speaking skills, critical thinking 

skills, teamwork skills, entrepreneurial skills. 

Course 

Content 

Summarizing, synthesizing, process essays, business reports, scientific reports, 

technical vocabulary   

ENVS1200 FUNDAMENTALS OF ENVIRONMENTAL SCIENCES 

Course 

Description 

 

This course will give the student general introduction to fundamentals of environmental 

sciences and addresses relationships among ecological resources in the ecosystems. 

The course also discusses human impact on the natural resources and the way to 

approach our ecosystems sustainably. 

Course 

Objectives and 

Outcomes  

Course Objectives: 

The course should enable the students to:; 

Know the physical, chemical, climatic and biological determinants in the environment; 

understand the characteristics of communities and the concepts of population ecology 

and human populations; provide a critical point of view to approach environmental 

problems through ecological concepts and understand and apply the concepts and 

principles in laboratory and field works. 

 

Learning Outcomes: 

The students should be able to: 
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Explain the makeup of an ecosystem and discuss the structure and function of various 

components of natural ecosystems. Distinguish between biotic and abiotic subsystems 

and describe the interaction of the biosphere with its physical environment and the 

different biogeochemical cycles. Describe major biomes, ecosystem types, and habitat 

types of the biosphere. Define the role of energy in the ecosystem and discuss the 

process of obtaining and using energy in living organisms. Explain how a food chain is 

organized and distinguish among food chains, food webs, and food pyramids. Define the 

meaning population ecology, and understand the growth of human population. Know some 

environmental issues and concerns. Demonstrate ability to participate, share and 

develop skills and competencies during practical sessions, field excursions and self-

paced field work. Perform at least 10 to 12 practical activities / field visits for better 

understanding of the concepts and to develop related skills and competencies. 

Course 

Technical 

Skills 

 Identification of biotic and abiotic subsystems and describe the interaction of 

the biosphere with its physical environment and the different biogeochemical 

cycles. 

 Classify major biomes, ecosystem types, and habitat types of the biosphere 

 Simple laboratory and field study techniques 

Course 

Content 

 Introduction 

 The Biosphere 

 The Ecosystems 

 Production and Decomposition 

 Population and Communities 

 Environmental Issues and Concerns 

 Sustainability 
 

PHYS1201 PHYSICS 

Course 

Description 

 

This is a first course in physics, which is practical and also theoretical. This course will 

review and extend the competency of the students entering in HCT in the areas of the 

fundamentals of physics. It will also improve the students’ knowledge in the basic 

scientific principles and their applications.  

This course covers the topics in fundamental Physics viz., units, vectors, speed, 

velocity, acceleration, force, energy, momentum, circular motion, oscillation, elastic 

properties, temperature, heat, sound, charge, electric field, current, D.C.  circuits, 

magnetism and wave optics. 

Course 

Objectives and 

Outcomes  

Course Objectives: 

The course should enable the student to 

Explain the behavior of the physical world around him/her by constructing a logical 

structure of it. Apply the concepts of physics in his/her field of study and everyday 

life. Understand and relate the different phenomena in the world. Control the physical 

aspects of the world beneficially. Approach problems, predict their results in advance, 

and solve them in quantitative and qualitative manners. Gain a broader understanding 

of other sciences. 

 

Learning Outcomes: 

The students should be able to: 
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Use the S.I. system of measurement. Recognize and manipulate the mathematical 

relationship between quantities. Plot technical graphs. Define, analyze, and experimentally 

demonstrate the concepts of force, energy, and collisions. Apply and verify experimentally 

the laws of elementary mechanics. Define, analyze, and experimentally demonstrate the 

concepts of rotational motion. Define, apply, and experimentally demonstrate the concepts 

of linear and angular momentum. Analyze systems/objects using the law of conservation. 

Define, apply, and experimentally demonstrate the concepts of oscillation. Define, apply, 

and experimentally demonstrate the thermal properties of materials. Define, apply, and 

experimentally demonstrate the concepts of gas laws and ideal gas equation. Define, apply, 

and experimentally demonstrate the concepts of electric fields, electric properties of 

matter and forces. Define and apply the concepts of electric currents. Construct circuits 

and analyze their electrical currents. Define, apply, and experimentally demonstrate the 

concepts of magnetic fields and forces. Define, apply, ad experimentally demonstrate the 

concepts of wave optics and wave motion. 

Course 

Technical 

Skills 

 Developed the skill of using electrical and mechanical instruments, etc. 

 Developed the skill of finding relation of two physical quantities,  plotting the 

graph, and interpreting results 

 Finding out error in the measurements and writing reports 

 Making electrical circuit and finding faults in it 

Course 

Content 

 Units, Dimension & Vectors 

 Motion in One and Two Dimensions 

 Laws of Motion 

 Work & Energy 

 Momentum and Collisions 

 Electric Forces and Electric 

 Current and Resistance 

 Direct Current Circuits 

LABT1201 LABORATORY TECHNIQUES 

Course 

Description 

 

This is a full practical course. It introduces the students, whatever their previous 

chemical or biological background, to the fundamental chemical and biological 

techniques. It involves separation techniques, titrimetric analysis, paper 

chromatography, boiling point determination, microscopy, microscopic slides 

preparation, qualitative tests, dialysis, microbiology (microorganism’s collection) and 

culture and microtomy.  It is expected to foster in them a correct approach to the 

laboratory work, precision and safety. 
 

Course 

Objectives 

and Outcomes  

 

Course Objectives: 

 

The course should enable the students to: 

Use different separation techniques to obtain a pure solid sample from homogeneous 

and heterogeneous mixtures. Determine the pH of a solution and carry out pH and redox 

titration. Use qualitative chromatography techniques and determine Rf values.  

Determine the boiling point of liquids and the composition diagrams for ideal and non-

ideal liquid mixtures. Use a microscope and prepare temporary and permanent slides (use 

microtome) for microscopic investigation. Understand the basics for growth and 
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development by observing mitosis and meiosis. Carryout qualitative analysis of food 

samples (proteins, carbohydrates and fats) and fruit juices for Vitamin C. Relate dialysis 

to the function of kidneys. Collect and culture microorganisms. 

 

 

Learning Outcomes: 

 

The students should be able to: 

Design experiments to carry out the isolation of a pure solid/ crystalline sample from a 

mixture. Apply titrimeric analysis to determine the RMM of a substance. Identify the 

components of a mixture using qualitative chromatography (TLC) technique. Identify 

the different pH curves and use the pH meter to measure the variation of the pH during 

titration experiments. Apply redox titration to find the water of crystallisation in a 

hydrated salt.  Design an experiment (redox titration) to determine free chlorine in 

Super Market bleach. Design an experiment to separate a binary liquid mixture and 

justify their purity Identify temporary and permanent tissue sections (microtome 

sections) by using a microscope. Demonstrate the differences in the propagation of the 

somatic and gametic cells. Analyze qualitatively food samples for protein, carbohydrate 

and lipid contents and juice samples for vitamin C content. Design an experiment to 

represent to a kidney function (dialysis) Demonstrate awareness of working safely in 

chemical or biological labs. 
 

Course 

Technical 

Skills 

 Recognize the common symbols used in the laboratory. 

 Able to identify the parts and functions of different parts of a compound 

optical microscope.  

 Compare the focusing of microscope under different objectives 

 Calculate the size of the object under different objectives. 

 Practice and differentiate between temporary and permanent mounts. 

 Recognize the importance of onion root tip in making a squash slide. 

 Locate the position of chromosomes at different stages of mitosis.  

 Identify and describe the application of hand sectioning method. 

 Demonstrate the ability to section plant tissues using hand sectioning 

technique, 

 Observe, identify, draw and describe the plant tissues via hand sectioning. 

 Identify and describe the application of methods used to fix plant tissue. 

 Demonstrate the ability to process plant tissues with respect to dehydration, 

embedding, sectioning and slide preparation. 

 Use staining techniques in order to demonstrate specific structures of plant 

tissue. 

 List the requirements necessary for the growth of microorganisms. 

 Recognize the safety measures in a microbiology laboratory and different 

methods of sterilization. 

 Compare the use of nutrient agar with a nutrient broth.  

 Demonstrate the steps involved in preparing an agar slope and agar plate. 

 Inoculate microorganisms in an agar plate and agar slope. 

 Compare the microorganisms from different parts of the body.    

 Perform different tests and get familiarized with the steps in testing 

carbohydrates including Molisch’s test, Moore’s test, Benedict’s Test, Fehling’s 

Test, Lugol’s test. 
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 Learn how to perform different tests and get familiarized to perform 

different techniques on Biuret Test, Millon’s Test, Ninhydrin Test.  

 Performs different test and get familiarized with the steps involved in doing 

Emulsion Test, Translucency Test, and Sudan III Test.  

 Perform different tests in order to identify unknown compound in the given 

food samples.  

 Learn how to determine the amount of vitamin C in some fruits. 

 Recognize which fruit juice contains more vitamins.  

Learn microtomy technique, its usage and applications.         

Course 

Content 

 Laboratory safety  

 Care and use of a compound optical microscope  

 Measurement with the microscope  

 Temporary and permanent mount of yeast cells  

 Microscopic examination of cell division  

 Tissue sectioning  

 Cultivation and isolation of microorganisms  

 Inoculation of agar plates and agar slopes  

 Biological analysis : Quantitative analysis                                                              

 Biological analysis  : Quantitative Analysis                           

 Microtomy                                                               

CHEM1202 CHEMISTRY I 

Course 

Description 

 

It builds on the principles explained in Fundamentals of Chemistry / ASAC1101. The 

concepts of enthalpy, bonding, chemical equilibrium and kinetics are introduced.  In 

addition, the relationships between electronic, structural and chemical properties of 

elements, as well as trends across the periodic table are explored.  Practical work 

forms an integral part of this course. 
 

Course 

Objectives and 

Outcomes  

 

Course Objectives: 

The course should enable the student to: 

State and investigate the factors affecting the rate of chemical reactions.  Develop 

understanding of the importance of energy changes to chemical reactions and in 

industry.  Understand and investigate the principles and characteristics of equilibria.  

Explain the relationship between structure, bonding and properties.  Describe the 

pattern in properties across the periodic table. 

 

Learning Outcomes: 

The students should be able to: 
Describe and investigate the factors affecting reaction rates. Account for the importance 

of catalysts for chemical reactions.  Apply the concept of enthalpy to calculate the heat 

change for a chemical reaction. Apply Hess's law to calculate the standard enthalpy of 

reactions using related enthalpies of combustion. Predict the heat of formation of 

compounds and compare their stabilities using Bohn Haber cycle. Devise experiments to 

determine the enthalpy of neutralization and solutions. Apply dot/cross diagram to 
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represent bonding in molecules.  Evaluate the effect of hydrogen bonding on the structure 

and properties of some biological molecules. Use the law of mass action to derive a 

mathematical equation for the equilibrium law. Use Le Chatelier’s principle to explain the 

effect of external factors on the composition of an equilibrium mixture.  Apply the 

principles of equilibrium and reaction rate in industrial processes e.g. Contact, Haber & 

HNO3.  Relate the periodic properties (physical and chemical) of the elements and their 

compounds to the electronic structure of the elements. Deduce the relationship between 

the electronic structure of an atom, its properties and its position in the periodic table 

(elements in the same group have similar properties). Differentiate between thermal 

stability of the nitrates and carbonates of the alkali and alkaline earth metals. Compare 

between the properties and reactivities of the s- and p-block elements. Demonstrate ability 

to work as an individual and in a team 
 

Course 

Technical 

Skills 

 Designing an experiment to determine the dissociation constant of a weak acid.-

Preparation and functioning of buffer.- Verification of the Arrhenius equation and 

determination of the activation energy for a chemical reaction.-Determination of 

order of reaction rate. - Determination of boiling point using colligative properties.- 

Studying factors affecting reaction kinetics-Performance of a simple experiment to 

demonstrate Le Chatelier Principle.-Demonstration of working safely in a chemistry 

lab. 

 

Course 

Content 

 Kinetics ( Introduction to  reaction kinetics, Collision theory of gas molecules, 

factors affecting reaction rates, increasing reaction rates in industry, measuring 

reaction rates, rate laws and types of rate laws) 

 Chemical equilibrium (Equilibrium constant, Lechatlier  Principle) 

 Acids and Bases (Arrhenius theory, Bronstead theory, ionic equilibrium in aqueous 

solutions of acids and bases, strong acids and bases, dissociation constant, buffer 

solutions) 

 4. Colligative Properties (Raoultz law and vapor pressure lowering, freezing point 

depression, boiling point elevation, osmotic pressure) 

BAMG 2111 ENTREPRENUERSHIP 

Course 

Description 

 

This course introduces the students the concept of entrepreneurship and the vital role 

played by entrepreneurs in the global economy. It covers the area of financial 

management and planning and allows the students to use tools in developing new 

ventures for small business. In addition, it enables them to be able to identify the 

types of businesses and the challenges associated with government regulations as well 

as the management processes involved in running small firms. The students will be able 

to recognize the development of working models for entrepreneurship. 

Course 

Objectives and 

Outcomes  

Course Objective: 

The student will be exposed to the theory as well the experience associated with 

entrepreneurship. The course will cover such area as financial management and 

planning, legal regulation, concepts and tools in developing new venture, communication 

tools in small business. 

Learning Outcome: 

The students should be able to: 
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Explain the vital role played by entrepreneurs and small business in the global economy. 

Define entrepreneurship and describe how entrepreneurs are different from other 

business-people. Define small business and identify the industries in which most small 

firms are established. Compares the advantages and disadvantages of small business. 

Analyze the small business opportunities for women and the special challenges faced 

by this entrepreneur. Describes how the small business administration functions. 

Recognize the important contemporary topic such as family business, small business 

risks, and government regulations. Recognize management process and operation 

management for the small firm. Develop a working model of entrepreneurship by 

creating a small business plan.  

Course 

Technical 

Skills 

 

Course 

Content 

 

SLOM1103 SAFETY AND LABORATORY MANAGEMENT (SLOM) 

Course 

Description 

 

It fosters in the student the correct approach to safe laboratory work and laboratory 

behavior and be trained to administer a laboratory to ensure that a laboratory is well 

organized, smoothly, efficiently and safely run. It involves the general rules/codes of 

safety; Fire hazards; Hazards in physical, chemical, biological/medical laboratories; 

First aid, boxes and contents, artificial respiration, control of bleeding, treatment of 

poisons, burns, electrical shocks and fractions and accident reporting; Laboratory 

design; Laboratory finance; Stores management; Laboratory administration and 

Laboratory maintenance. The practical part and visits to related laboratories 

constitute constitute not less than 20% of the course. 
 

Course 

Objectives and 

Outcomes  

Course Objectives: 

The course should enable the students to: 

Explain the necessity of maintaining personal codes of safety in a laboratory. Provide 

the basic precautions to prevent fire and the actions to be taken in the event of fire. 

Recognize the potential hazards, which may be encountered in a chemical, a physical, a 

biological or a medical lab. Be able to care for the items of equipment common to all 

labs. Have a clear idea of the lab design. Compare the systems of purchasing and 

financial control for a lab.  Understand the organization and management of labs stores. 

Describe the basic principles of laboratory administration and maintenance. 

 

Learning Outcomes: 

The students should be able to: 

Demonstrate awareness of the personal code of safety in the labs. Operate the 

suitable fire fighting equipment for the right type of fire. Demonstrate awareness of 

the precautions to prevent and escape or help people to escape fire. Work safely in a 

chemical, physical, biological or medical labs. Demonstrate awareness of the 

international warning signs and the safe storage and the dispensing of flammable, 

poisonous and carcinogenic materials. Select the appropriate rate flex for a specified 

piece of equipment and use multiple adapters and distribution boards. Design and 

sketch a lab for a definite function and a specified number of people. Make up a 
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purchase and record the necessary details about expenditure for a lab. Use a computer 

for stock records. Demonstrate awareness of the lab administration and maintenance. 

Course 

Technical 

Skills 

Following are some of the technical skills acquired by the students. 

 Knowing safety rules in laboratories. 

 Knowing about First AID and First AID techniques  in case of Wounds, burns 

and choking etc., 

 Understanding causes of fire, fire extinguishers technique, different types 

of fire extinguishers and their use. 

 Dealing with electrical and radiation hazard.  

 Learning about how to deal with different types of chemical and glassware. 

 Understanding MSDS sheets and their significance 

 Dealing with biohazard waste and disease causing agents. 

 Drawing the outline of a laboratory and conditions pertaining to laboratory 

construction. 

Course 

Content 

 Lab safety Rules 

 First Aid 

 Fire hazards 

 Electrical and radiation hazards 

 Chemical and glassware hazards 

 Biological hazards 

 Lab Design 

 Lab Finance 



Page 27 of 88 
 

 

DIPLOMA YEAR II COURSES 
 

 

 

 

 

 

ENGL2100 TECHNICAL COMMUNICATION 

Course 

Description 

 

During the course the students will learn how to write on technical subjects for the 

practical needs of a specified audience. They will also learn how to process factual 

information objectively and persuasively, making use of information and communication 

technology.   

 

Course 

Objectives and 

Outcomes  

Course Objectives: 

Analyze, synthesize, evaluate and interpret information and ideas. 

Write in a style appropriate to the technical purpose and audience. 

Identify and write various kinds of technical documents. 

Plan and manage short and long-term writing projects in terms of drafting, designing, 

revising and editing documents. work with various writing technologies and electronic 

equipment. 

Write collaboratively, providing peers with constructive feedback on your work. 

Develop effective style and tone, following technical and business writing practices. 

Analyze charts, graphs, specifications, diagrams, etc., and respond orally and in writing. 

 

Learning Outcomes: 

Design visually effective documents paying attention to layout and format, and 

incorporating graphics and visuals into documents. 

Prepare and deliver clear and effective presentations. 

Locate source materials in the library and on the Internet, evaluate their usefulness, 

relevance and credibility and then incorporate them into an assigned task with in-text 

citation and full reference list. 

Read critically print and electronic source material as part of literature review to use 

others’ information and ideas in one’s own report. 

 

Course 

Technical Skills 

Research skills, technical writing skills, speaking skills, critical thinking skills, 

teamwork skills, entrepreneurial skills, presentation skills, PowerPoint skills. 

 

Course 

Content 

Elements of technical communication, technical reports, memos, letters, definitions,  

technical description, technical process, technical comparison and recommendation, 

presentations. 
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CHEM2104 GENERAL ORGANIC CHEMISTRY 

Course 

Description 

 

It is the first course in organic chemistry which introduces the basic concepts of 

organic chemistry and explains the basic scientific principles concerning nomenclature 

and reactions of aliphatic, alicyclic and aromatic hydrocarbons, and simple 

monofunctional organic compounds. It also introduces the student to a few selected 

mechanistic approaches of some important organic reactions. Practical work forms an 

integral part of this course. 

Course 

Objectives and 

Outcomes  

Course Objectives: 

The course should enable the student to: 

Name, write molecular formula and identify the type of isomerism in organic 

compounds.; Describe the properties of saturated and unsaturated hydrocarbons.; 

Understand the relationship between the reactions of some a-cyclic and cyclic organic 

compounds and their structures.; Describe and apply further range of functional group 

reactions and understand some aspects of organic reaction mechanisms. ; Appreciate 

some aspects of organic stereochemistry.; Understand the influence of structure and 

bonding on the physical properties and isomerism of organic compounds.; Be aware of 

roles of nomenclature to specify the configuration of isomers.;  Develop 

understanding of the organic reaction mechanisms of hydrocarbons and simple mono-

functional group compounds.; Explain the reactions of hydrocarbons in relation to their 

structure and mechanisms of reactions.; Develop understanding of the reactions of 

simple mono-functional group compounds in relation to their structure. and mechanisms 

of reaction. 

 

Learning Outcomes: 

At the end of this course, the student should be able to: 

Differentiate organic and inorganic compounds.; Define a homologous series, isomerism 

and a functional group.; Predict the type of isomerism (structural or geometrical) in an 

organic molecule.; Apply acquired knowledge to name monofunctional organic 

compound.; Differentiate between saturated and unsaturated hydrocarbons.; Apply 

acquired knowledge to name, prepare and describe the reactions of a-cyclic 

hydrocarbons, alkyl halides, alcohols, carbonyl compounds, carboxylic acids and primary 

amines) and cyclic compounds (cyclohexane, cyclohexene and benzene); Apply 

knowledge to distinguish experimentally between the different organic compounds 

studied.; Present the substitution reactions of the benzenoid ring by chemical 

equations.; Distinguish experimentally between the three types of amines. ; Compare 

reactions of different functional groups in organic compounds. ; Identify the type of 

stereoisomerism in organic molecules.; Predict the mechanisms of some simple organic 

reactions.; Demonstrate ability to work as an individual and in a group. 

Course 

Technical Skills 

Design and conduction of experiments to differentiate between alkanes & alkenes, 

aldehydes and ketones and the 3 types of amines. 

Course Content 

 Introduction to Organic and Inorganic compounds 

 Nomenclature 

 Saturated and Unsaturated Hydrocarbons 
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IRSE 2105 INTRODUCTION TO RENEWABLE SOURCES OF ENERGY 

Course 

Description 

 

This is an introductory course on the renewable sources of energy practical part. The 

current flow of energy into the growing global economy is not sustainable. Renewable 

energies have become increasingly popular and more common with policy drivers being 

put in place to increase consumer use and production of renewable energy. This course 

will investigate the principle types of renewable energy, as well as historical and 

technological challenges, and their place in the current global market. The place of 

renewable energy in society as a whole will be examined through individual, political, 

corporate and industry perspectives. Modern society had relied upon largely 

nonrenewable energy production processes which have large scale detrimental 

environmental impacts. While there has been historical use of renewable energy, low 

production with often intermittent availability, and the inability to capture and store 

this form of energy have limited its usage. Today, renewable energies are becoming 

more widely utilized and promoted at various scales and with variable success. As the 

general population becomes more aware of the impact on the natural environment by 

fossil fuels and nuclear energy, renewable energy is becoming more common place. The 

study of renewable energy requires an understanding from a multitude of perspectives, 

drawing upon skills from numerous areas. Policy drivers for renewable energy can be 

critical for both developed and developing nations, often requiring different 

approaches and decision-making processes. This course is designed to engage the 

student, to bring understanding to the need for an interdisciplinary approach to the 

incorporation of renewable energy, and bring to the student a set of skills that they 

can utilize in the decision-making process for renewable energy. 

Course 

Objectives and 

Outcomes  

Course Objectives: This course should enable the students to: To recognize and 

differentiate the renewable and non renewable sources of energy. To appreciate how 

historically, renewable energy powered growth of early human societies. To outline 

division aspects and utilization of renewable energy sources for both domestics and 

industrial applications. To acquire knowledge about the principle, construction and 

working of working of box type solar, cooker, solar concentrators’, solar water heater, 

solar thermal power plant and their limitations / advantages and disadvantages. To 

acquire knowledge about the principle, working, different types of solar photovoltaic 

cells/panels their applications like solar water pumps, solar powered phones, domestic 

and street lighting. Solar power generation scheme and their limitations / advantages 

and disadvantages. To understand the efficiencies of both new and established energy 

generation and conversion methods; To distinguish between physical, chemical and 

biological aspect of renewable energies. To appreciate the importance of renewable 

energy as this is related with the economic problems. Explain the principles for 

detecting various types of renewable energies and to be aware of the career 

opportunities. Understand types of renewable energy and its application related with 

greenhouse effect, global warming in modern life. Broad overview of fundamental and 

applied concepts of energy in the overall context of the modern and built 

environment.Relate the concepts of physics to the advancement of technology. 

Approach problems, predict their result and solve them in quantitative and qualitative 

manners. To analyse the environmental and cost economics of using renewable energy 

sources compared to fossil fuels. 
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Learning Outcomes:  

A student who satisfactorily completes the course should be able to:  

Learn about the various types of renewable sources of energy and also to differentiate 

the renewable and non-renewable sources of energy. Appreciate how early human 

societies used solar energy, wind energy etc.Understand the principle, construction 

and working of working of box type solar cooker, solar concentrators’, solar water 

heater, solar thermal power plant and their limitations. To understand the concept of 

principle, working, different types of solar photovoltaic cells/panels their applications 

like solar water pumps, solar powered phones, domestic and street lighting. Solar power 

generation scheme and their limitations / advantages and disadvantages. Learn the 

principle, construction and working wind mill, wind energy generator, hydro electric 

generators and their limitations. Understands the basic concept of renewable energy, 

as it is importance in the present day world. Learn about the geothermal energy, 

hydrogen and alcohol as a fuel, also selected renewable emerging energy technologies. 

Understand the construction and working of biogas plant and also to differentiate 

between the biomass and bio fuel as renewable sources of energy. Students will 

understand advantage and disadvantage of different types of renewable energy. 

Students will learn the concepts and technologies of using renewable energy which is 

related with the economic problems. Demonstrate awareness on different types of 

renewable energy and also to understand its working and principles which is related 

with the career opportunity. Apply knowledge to recognize classification of renewable 

energies. Appreciate the applications of renewable energies in science and technology. 

Demonstrate applied competence in applying basic physics knowledge to analyze 

problems of renewable energy. Be able to choose the appropriate renewable energy as 

an alternate for conventional power in any application. 

Course 

Technical Skills 

s learn how solar module (solar cell) works and what are the factors 

affecting the generation of electric power by the solar module. 

a) Effect of surface area of a PV module exposed to the light radiations. 

b) Effect of the angle of incidence of the light radiations to the PV module 

 

generation of electric power by the wind turbine. 

a) Effect of wind speed on the power output of the wind turbine. 

b) Effect of wind direction on the power out put of the wind turbine. 

 

a) Horizontal axis wind turbine and 

b) vertical axis wind turbine 

 various types batteries. 

 

Stefan’s Law) and heat losses from the hot objects (i.e., Newton’s law of cooling).  

Course Content 

Introduction of renewable sources of energy: 

-A 

ergy: Part-B 

 

 

 

-Energy and other forms of the sources of renewable energy: 
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BIOL2101 CELL BIOLOGY 

Course 

Description 

 

This course introduces the concept of cell and cell theory, describes the functioning 

of electron microscope and its comparison with light microscope, the structures 

(including ultra-structure) and functions of the cell organelles, methods of transport 

in cells It also introduces students with cell cycle, cell division, cell growth and basic 

concepts of inheritance with suitable examples. 
 

Course 

Objectives and 

Outcomes  

 

Course Objectives: 

The course should enable the students to: 

Identify the structures of cell and their functions.  Understand the outline functioning 

of electron microscope and its comparison with the light microscope. Understand the 

process of formation of the cellular organelles and their functioning.  Study about the 

organelles involved in the formation of endomembrane system. Gain the basic 

knowledge about the functioning of the organelle and their metabolic pathways. Explain 

the properties of the organelles inside the cell. Recognize the methods of transport 

in cells, including permeability, osmosis, and diffusion, active and facilitated transport. 

 Create understanding of methods of measuring growth, explain growth profiles 

and calculate the mean generation time. Understand all stages of both mitosis and 

meiosis and cell division. Compare between mitosis and meiosis and explain their 

significance. Exercise simple breeding experiments on inheritance, Co-dominance and 

test – cross. Differentiate between linked and Sex-linked inheritance. Compare 

continuous and discontinuous variations.Identify mutations factors causing and its 

role.Recognize the factors which induce genetic changes. Identify gene and 

chromosome changes causing variations. Explain natural selection as cause of modifying 

characteristics of population. 

 

Learning Outcomes: 

The students should be able to: 

Design a sketch of cell structure as seen under light microscope. Know the importance 

and the utility of the microscope. Able to differentiate the working of light & electron 

microscope. Recognize the different parts of cell and explain their functions. Explain 

the formation of the organelles and their origin. Able to explain the basic metabolic 

pathways occurring inside the cell. Recognize the basic difference in the functioning 

of different organelles of the cell. Understand the cells to cell contact and 

communication mechanism. Explain the functions of the membrane.  Discuss the various 

phases of growth profile and calculate the mean generation time. Present stages of 

mitosis, meiosis I & II by drawing them from squash preparation under light 

microscope.  Compare between mitosis and meiosis and state their significance. 

Understand how characteristics or traits inherited (passed on from one generation   to 

the next). Thorough knowledge of linked and sex- linked inheritance. Explain factors 

causing genetic mutations and its role. Understand causes of venations and explain how 

natural section causes modification of population charactering. 
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Course 

Technical 

Skills 

- Design a sketch of animal & plant cell structure as seen under light microscope. 

- DNA extraction using simple chemicals which is used at home. 

- Understand Self assembly of real cell membrane. 

- Explore the movement of materials through cell membrane by diffusion and osmosis, 

using dialysis tubes. 

- Fix and  stain blood smear 

- Blood group testing. 

- Identify cell division (Mitosis) under the microscope. 

Course 

Content 

 Cell biology Theory content : 

 Cell theory and microscopy 

 Energy transducer , cytoskeleton and cytoplasm 

 The cell surface 

 Cell division 

 Heredity 

 Endomembrane system 

 Cell biology practical  content : 

 Parts of the microscope 

 Plant and animal cells 

 DNA extraction 

 Self-assembly of cell membranes 

 Cell and movement of materials 

 Blood grouping 

 Blood smear 

 Cell division 

 Serial dilution 
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BIOL2102 BIOLOGY LABORATORY TECHNIQUES 

Course 

Description 

 

Offer students skills of how to take care of laboratory animals, handling and rearing 

Drosophila, setting up aquarium, propagation of plants,  anatomy of flowering plants, 

and dissection of fish and mammals. Introduces students with ecological techniques 

such as sampling, collection, distribution of organisms, estimating the size of 

population and principles of wild life conservation. It also introduces techniques to dry 

and wet preservation of plant and animal specimens. 
 

Course 

Objectives and 

Outcomes  

Course Objectives: 

The course should enable the student to: 

Take care of laboratory animals. Identify the conditions necessary for the health of 

common laboratory animals. Recognize the hazards associated with keeping laboratory 

animals. Gain skills to dissect, identify and draw different parts of a mammal’s body. 

Care and propagation of plants. Understand the basics of ecology and ecological 

techniques. Sample collection and preservation of the specimens. 

 

Learning Outcomes: 

The students should be able to: 

Determine the necessary conditions for the health of common laboratory animals. 

Recognize the suitable diet for a given mammal. Maintain and understand the 

construction of a suitable cage for a given laboratory animal. Apply the principles of 

construction and setting up of aquaria tanks. Maintain the availability of food for 

aquarium animals. Perform laboratory practices to ensure security and safety of 

laboratory animals. Apply techniques for safe handling of laboratory animals. Recognize 

quarantine, removal and disposal of ill animals. State the origin and history of all 

animals kept in the laboratory. Identify the importance of labeling and recording of all 

laboratory animals. Dissect, identify and draw different parts of mammals body. Apply 

care to the dissection instruments and safe disposal of dissected and abattoir 

materials. Recognize the equipments used in the care and propagation of plants, types 

of potting media and their uses. Identify the conditions necessary for the 

germination of seeds, for raising seedlings and young plants in both conservatory and 

outdoors. Perform vegetative propagation through cuttings. Understand usage of 

proper apparatus and equipment to determine the distribution of natural population. 

Apply usage of instruments and observation to measure relevant environmental 

conditions. Apply methods of collecting plants and animals from natural habitat. 

Present and analyze data and state conclusion. Recognize hazards associated with the 

handling of aggressive and diseased animals. Identify the function of sampling, 

requirement for transporting of living materials from the field to the laboratory and 

identify suitable containers of animals and plants samples. List the importance of 

labeling and recording of all materials collected. Identify regulations concerning the 

consignment of living materials and safe disposal for surplus or discarded field 

specimens. Understand some simple techniques for preserving botanical and zoological 

specimens. Apply usage of simple plant press and mount of pressed plant. Recognize 

the purpose of fluid preservation of animal tissue. Perform alternative methods of 

animal preservation and label the preserved specimens. Compile a laboratory notebook 

containing useful recipes and techniques. 
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Course 

Technical 

Skills 

-Determine the necessary conditions for the health of common laboratory animals. 

- Apply the principles of construction and setting up of aquarium tanks. 

-Dissect, identify and draw different parts of mammal body. 

-Recognize the equipment used in the care and propagation of plants, types of potting 

media and their uses. 

- Identify the conditions necessary for the germination of seeds, for raising seedlings 

and young plants in both conservatory and outdoors. 

- Perform vegetative propagation through cuttings. 

-Usage of proper apparatus and equipment to determine the distribution of natural 

population. 

- Understand some simple techniques for preserving botanical and zoological specimens.  

- Usage of simple plant press and mount of pressed plant. 

Course 

Content 

 Care and propagation of Plants 

 Measuring Plant Growth 

 Mitosis in the root tips of garlic and onion 

 Mitotic index and cell division 

 Plant Extraction Techniques 

 Antibacterial assay 

 Agarose gel electrophoresis 

 Growing plans hydroponically 

 Making cheese from milk 

 Aquarium Management 

 Dissection 

 Plant Anatomy 

 Ecology 

 Principles of wild life conservation 

 Preservation of plant and animal specimen 
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BIOL2203 MICROBIOLOGY 

Course 

Description 

 

This course introduces the students to the study of microorganisms and offers basic 

laboratory skills required to perform microbiological investigations. Basic staining 

techniques in microbiology as well as basic techniques of water Microbiology are also 

covered 
 

Course 

Objectives and 

Outcomes  

Course Objectives: 

The course should enable the students to: 

Learn practical culturing of microorganisms.  Observe microorganisms and carry out 

biochemical tests. Classify the microorganisms. Estimate microbial population. 

Investigate the effect of antibiotics and UV on growth of bacteria. Identify the 

harmful microorganisms. Detect Coliform bacteria in water samples. 

 

Learning Outcomes: 

The students should be able to: 

Describe microorganisms.  Identify the type’s microorganisms, their characteristics 

and size.  Recognize the basic features of bacteria, classification and nomenclature.  

Identify bacterial growth, growth requirements and factors affecting growth. Apply 

safety rules when doing microbiological experiments, sterilization and disinfection. 

Prepare agar plates, slopes and broth media. Inoculate agar plates, slopes and broth 

with microbial culture. Separate a mixed culture into its separate bacterial 

components, sub-culture bacteria and culture anaerobic bacteria. Observe the shape 

of bacterial colonies and motility of microorganisms. Perform staining techniques, 

detection of spores and biochemical tests. Estimate microbial population by applying 

direct counts; pour plate counts and turbidity methods. Recognize the effect of 

antibiotics and UV on growth of bacteria. Identify the harmful microorganism. Examine 

water sample for most probable Coliform numbers and other microorganisms using 

Millipore filters.  Apply practical culturing and identification of moulds. 

Course 

Technical Skills 

-Sterilization techniques: autoclaving, Aseptic technique. 

-Staining of Fungi 

-Preparation and sterilization of agar and broth, inoculation of media. 

-Hanging drop technique 

-Staining technique of bacteria  ; SIMPLE AND Gram  

-Estimation of viable counts of bacteria using Spread plate, drop and pour plate counts 

techniques. 

-Presumptive coliform test 

Course Content 

 Introduction to Microbiology 

 Classification of Microorganisms s 

 Microorganisms 

 Bacteria, Shapes, Arrangements & Structure 

 Bacterial Growth & Cultivation 

 Water and Soil Microbiology 

 Effect of Antibiotics and UVON Growth of Microorganisms 
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CHEM2201 ANALYTICAL CHEMISTRY I 

Course 

Description 

 

It shows the scientific principles, concepts and skills to help the student understand 

and perform some of the processes involved in Analytical Chemistry. The principles 

governing standard analytical techniques like chromatography, polarimetry, 

colorimetry, atomic and molecular spectroscopy are discussed.  The opportunity to 

obtain hands-on experience with some of these techniques is also provided with 

selected experiments. 

 

Statistical approach to quantitative analytical techniques regarding aspects like 

accuracy and reliability of results forms an important aspect of this course in addition 

to the presentation, reporting and evaluation of data. The course is primarily 

concerned with the acquisition of skills and 70% of it devoted to practical work 
 

Course 

Objectives and 

Outcomes  

 

Course Objectives: 

The course should enable the student to: 

Describe the essential stages of the analytical process; Understand the theoretical 

principles and practical applications of a variety of separation techniques;  Understand 

the theoretical principles and practical applications of a variety of classical and 

spectrophotometric techniques;  Analyze experimental data and draw honest and 

meaningful conclusions.; Be aware of sources of errors and standard of accuracy.; 

Present results lucidly and concisely through writing or orally 

 

Learning Outcomes: 

The students should be able to: 

Select and justify the analytical method to be used for an analytical sample.;  Evaluate 

and validate the selected method; Assess the results and define the criteria for 

accuracy and precision.; Select and justify a separation technique(TLC, Paper, Ion 

exchange) of an analytical sample.;  Select and set up the appropriate chromatographic 

column for separation of a given mixture.; Assess the validity of the analytical 

separation technique.; Select and justify the appropriate analytical  spectroscopic 

technique (IR, UV, AA) to analyze a sample .; Identify the principles of the selected 

technique to show appropriateness to the analysis performed.;  Select and set up the 

appropriate conditions for spectrophotometric equipment to be used.; Apply Beer-

Lambert law for quantitative colorimetry.; Use polarimetry for determination of the 

specific rotation of an optically active sample and to determine the concentration of a 

suitable solution.; Compile experimental data to required accuracy and evaluate the 

results.; Apply appropriate mathematical and statistical methods to process results of 

analysis.;  Set up an ion-exchange column and use it for the quantitative separation of 

an ionic mixture.; Appraise the use of gel-permeation technique for the separation of 

commercially important oligosaccharides.;       Describe the preparation of deionized 

water.; Present the findings in an appropriate format. 
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Course 

Technical 

Skills 

- Evaluation and validation of selected analytical method.  

-Application of quality & statistical parameters  

- Application of chromatography by setting up the appropriate chromatographic 

column/plate for the separation of a given mixture (adsorption, partition and ion-

exchange). 

- Application of Beer's Lambert law in quantitative colorimetry. 

-Determination of metal ions (Na+, K+, etc) in various samples like soft drinks using 

flame photometry. 

- Determination of metals (copper, cadmium, lead, etc.) in samples using atomic 

absorption spectroscopy. 

- Application of polarimetry as an analytical tool  

-Interpretation of infra-red spectra. 

 

Course 

Content 

 Introduction and Overview of Analytical chemistry 

 Statistical methods 

 Principles of partition and adsorption 

 General principles of molecular spectroscopy 

 Atomic absorption and Atomic emission spectroscopy 

 Flame Photometry 

 UV-Vis Spectroscopy 

 IR spectroscopy 

 Polarimetry 

 

INST2200 INSTRUMENTATION 

Course 

Description 

 

This course provides the student with the skills needed to operate and maintain specific 

laboratory equipment. It introduces the student to the safety measures and hazards 

associated with the electrical equipment, the effects of the environmental factors on 

the performance of instruments and the necessary steps to be taken to reduce these 

effects. The student is also trained on the use of different testing and measurements 

instruments, different maintenance strategies and fault diagnosis. A minimum of 40% 

of the course is devoted to practical work. 
 

Course 

Objectives 

and 

Outcomes  

Course Objectives: 

The  course should enable the student to: 

Describe the potential hazards associated with electrical powered equipment. 

Appreciate the effects of environmental factors on the performance of particular 

instruments and to know the measures to maintain suitable conditions in the laboratory. 

Possess the practical skills needed for operating and maintaining specific equipment. 

Recognize and test individual electronic components for correct performance. Identify 

the correct and systematic fault diagnostic procedures and be able to correct some 

common faults. Have some insight of specific types of instrument design. 

 

Learning Outcomes: 

The students should be able to: 

Demonstrate awareness of safety factors associated with instrument maintenance. 

Recognize the potential hazards associated with electrical equipment and the common 

methods use for earthing equipment. Identify the effects of environmental factors on 
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the performance of instruments and take the necessary steps to reduce these effects. 

Recognize and test electrical components e.g. resistors, capacitors, inductors, and 

semiconductors. Apply laboratory skills to perform a number of laboratory operations 

and use multimeter and oscilloscope. Differentiate between the different types of 

measuring systems. Recognize faults and symptoms in laboratory equipment and provide 

the suitable maintenance strategy for them. Construct and maintain electrochemical 

cells. Evaluate the limitations for the use of thermometers and flow equipment. 

Course 

Technical 

Skills 

 Safety in the laboratory 

 Testing components 

 Trouble shooting/identifying faults 

 Operating instruments 

 Maintenance 

 Drafting reports 

 Comparing results 

 Checking for accuracy 

 Calculating numerical data 

 Coping with deadlines 

 

 
 

Course 

Content 

 Resistance 

 Capacitance & Inductance 

 Diodes  &   Transistors 

 Cathode Ray     Oscilloscope 

 Multimeters 

 Rectification 

 Circuits &   Soldering Techniques 

 Maintenance &   Calibration 

 Maintenance & Inventories 

 Fault Diagnosis 

BIOL2202 PROJECT IA 

Course 

Description 

 

Train the student how to plan, seek information, implement information experimentally, 

interpret data, relate observations to project objectives, evaluate findings and 

present a structured project effectively in writing and orally. 
 

Course 

Objectives and 

Outcomes  

Course Objectives: 

The course should enable the students to: 

Selection of topic in consultation with their   instructors. Finding information, using 

internet, available books, and library. They will find enough material for their 

introduction and methods for their experiments.  Sample collection and preparation of 

action plan (Experimental design).Writing up of introduction. Using internet and library  

to choose acceptable materials for the    introduction and arranging them properly. 

Experimental work. Preparation of requisitions, calculate the correct amounts of 

chemicals required for their experiments, prepare stock solutions,  prepare serial 

concentration from the stock solution, used replicates in their experimental laboratory 

work.  Recording their results using the laboratory notebook. All their results must be 
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represented by either tables, figures and or histograms.    Viva (oral examination) for 

each individual student. 

 

Learning Outcomes: 

The students should be able to: 

Understand the options and select one of them.  Select the materials in relation to 

their topics, either from internet or from the library.   Understand how to collect 

samples and how to prepare their action plan. Understand how to choose acceptable 

materials and arranging them properly. Understand how to prepare the requisitions for 

their experimental work, how to prepare the chemical concentration of the 

experimental solutions, and how to prepare the serial dilution from the stock 

concentration.  Understand how to recording their results and represented that 

results as tables or others. Give a high confidence to the students with their 

experimental works. 

Course 

Technical Skills 

Proper understanding of scientific research methodology and report writing skills. 

-  Quality research work by producing impact factor publications in international 

referred science journals (Reference: Sah et al., 2012)  

- International Conference participation and 2nd prize in UAE (Reference: Al-Azri et 

al., 2012). 

techniques involved in their project  

- Preliminary phytochemical screening 

- Determination and quantification of chlorophyll content etc 

-Effect of biofertilizers on seedling growth and germination 

-Effect ofpH on seed germination 

- Ecological Restoration of Arabian arid zones and other environmental issues based 

research. 

- Antibacterial effects of various herbs and their efficacies in different 

environmental conditions. 

- Advanced level biostatistics and their implementation in result analysis like 

correlation. Regression. T-test and ANOVA by using SPSS technique 
 

Course Content 

 Selection of Topics 

 Finding Information 

 Sample Collection and preparation of action plan 

 Writing up of Introduction 

 Experimental Work and recording of results 

 Presentation and Viva 

BIOL2103 BIOCHEMISTRY 

Course 

Description 

 

This course helps students to understand the physiology of living organisms, the cells, 

the organs and the systems of living organisms work. It deals with structure, 

classification and functions of bio-molecules e.g. carbohydrates, proteins, lipids, 

enzymes and nucleic acids. It also provides an outline on metabolism of carbohydrates, 

proteins, lipids. The structure, specificity and chemical composition of enzymes are 

dealt to supplement the understanding of living processes. It also introduces students 

to nucleic acids structure, replication, transcription and synthesis of proteins in the 
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living cells.  Furthermore, basic techniques for qualitative and quantitative analysis of 

bio-molecules are also included. 

 

Course 

Objectives 

and Outcomes  

Course Objectives: 

The course should enable the students to: 

Recognize the three dimensional nature of organic molecules and associate this with 

specific binding. Identify the structure, properties and metabolism of carbohydrates. 

Understand the structure, properties and biological function of lipids, and the outline 

metabolism of triglycerides and fatty acids. Identify the structure, properties and 

biological functions of amino acids and proteins. Understand the nature and metabolic 

functions of enzymes. Recognize the structure, replication and biological functions of 

nucleic acids. 

 

Learning Outcomes: 

The students should be able to: 

 Identify the essential elements for living organisms and their functions. Recognize the 

tetrahedral nature of carbon atom as a component of a simple carbohydrate and amino 

acid. Understand isomerism-structural, stereo-optical, measurement D&L, +&- forms, 

optical rotation, fisher projection formula, absolute configuration. Define and classify 

carbohydrates. Understand the structure, properties, roles and uses of 

monosaccharides, disaccharides and polysaccharides. . Perform practical on qualitative 

tests of carbohydrates, quantitative determination of glucose and chromatographic 

identification of sugars. Explain the metabolism of carbohydrates, ATP.Define and 

classify saturated and unsaturated fatty acids. Understand the properties of simple 

and conjugated lipids and their role in the biological system. Explain the metabolism of 

lipids. Identify amino acids, their properties, classification and formation of peptides. 

Apply practical activity on separation of amino acids using thin layer chromatography. 

Recognize the organization in proteins-primary, secondary, tertiary and quaternary 

forms, their properties, classification and role. Perform qualitative tests on proteins 

and quantitative determination of proteins. Analyze and identify unknown food 

substances in a mixture. Apply separation of amino acids/ proteins using 

electrophoresis. Explain the metabolism of proteins. Identify enzymes, their general 

characteristics, structure and specificity. Understand active site enzyme action, 

enzyme assay and factors affecting enzyme activity. Perform practical activity on the 

following:  effect of temperature, pH, substrate concentration, enzyme concentration,  

effect of poisons, and industrial uses of enzymes. Recognize the types of nucleic acids, 

DNA, structure and replication. Identify RNAs, mRNA genetic code, rRNA and 

transcription. Explain protein synthesis. 
 

Course 

Technical 

Skills 

 Preparation of solutions  

 Qualitative analysis of carbohydrates , protein and lipid  

 Hydrolysis of sugar  

 Quantitative estimation of carbohydrates  

 Estimation of protein concentration using spectrophotometer  

 Separation of amino acids by TLC 

 Denaturation of proteins by using heat and heavy metals 

Course 

Content 

 Introduction to Biochemistry 

 Three dimensional nature of organic molecules 

 Classification of Carbohydrates 

 Carbohydrates Metabolism 
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 Kreb’s Cycle 

 Hydrogen/electron transport system 

 Lipid Classification 

 Properties of fats and oils 

 Identification of fats and oils 

 Fat metabolism 

 Introduction to proteins 

 Level of protein organization 

 Classification of protein 

 Protein metabolism in mammals 

 Introduction to enzymes 

 Introduction to nucleic acid 

BIOL3203 GENETICS 

Course 

Description 

 

This course deals with Mendelian laws of inheritance and how individual characters are 

determined by the genes located on the chromosomes and how to locate and map the 

genes on chromosomes by crossing over, recombinants and linkage studies. Interaction 

of genes and their modifications, sex determination, sex linked inheritance; multiple 

alleles are integral part of the course. Mutations (spontaneous and induced) and 

factors affecting mutation, genetic variation, its consequence, population genetics and 

evolution are also dealt with. 

Course 

Objectives and 

Outcomes  

Course Objectives: 

The course should enable the students to: 

Introduce themselves to the concept and scope of genetics. Understand Mendelian 

genetics and its significance and also relate it to humans with the help of human 

pedigrees.Enumerate various examples of modified Mendelian ratio like and understand 

the concept behind incomplete dominance, codominance etc.. Understand the 

inheritance pattern involving multiple alleles, epistasis etc. Understand the concept 

and effects of non Mendelian inheritance. Learn Quantitative and qualitative traits.  

Seed coat color inheritance in wheat.  Understand the concept of population genetics 

and apply hardy Weinberg equation. Understand the concept of Sex determination, sex 

linked inheritance. in Drosophila, sex linked genes in Man, Heredity through Y 

chromosome. Primary and secondary non-disjunction of X chromosome in Drosophila. 

Understand Linkage and crossing over.  Linkage groups, linkage maps, recombination 

and gene mapping in diploids, Interference.  Understand Chromosomal aberrations and 

cytological maps. Deficiency.  Duplication.  Translocation. Inversions. 

 

Learning Outcomes: 

The students should be able to: 

Understand the basic concepts and significance of genetics and appreciate the 

pioneering efforts made by many scientists in the subject. Understands the 

significance of Drosophila model in genetics study and is able to prepare Drosophila 

medium. To understand the experimental approach of Mendel ,learn the various laws 

and it’s applications. To start a culture of Drosophila. Know the method of making 

human pedigrees and relate it to human inheritance. Understands the concept of alleles 

and learns to symbolize them. Will be able to differentiate between Mendelian 

inheritance and modified Mendelian inheritance. Understand the concept of incomplete 
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dominance, codominance, multiple alleles etc..  Understand the concept of sexual 

dimorphism in Drosophila. Will learn about inheritance of lethal genes in Mice which 

will alter the Mendelian ratios.  Understand the various modes of inheritance in getting 

a novel phenotype and also understand the underlying concept behind sex limited and 

sex influenced inheritance. To Isolate the eggs , larvae and pupae of Drosophila.  To 

isolate female virgins in Drosophila. Understand the concept of non Mendelian 

inheritance and its significance like maternal effect and organelle heredity. 

Differentiate between different mutant strains of Drosophila. Learn the concept of 

genomic imprinting and relate it to differential inheritance pattern . 

 

To set monohybrid and dihybrid and sex linked crosses. Understand and appreciate the 

concept of quantitative traits and its genetics fully equipped with the knowledge of 

it’s possible applications. Learns the concept of population genetics, the hardy 

Weinberg law and its applications. To solve problems using hardy Weinberg equation. 

Relate the theory of Mendel’s inheritance with the chromosomal theory of inheritance. 

Understands the reason behind chromosomal abnormalities and relates to non 

disjunction of chromosomes. To prepare salivary gland chromosomes from Drosophila. 

Understands the various methods of sex determinations and apply to various systems. 

Learns the concept of dosage compensation mechanism for ‘X’ linked gnes. Learns the 

concept of linkage group analysis . The students will be able to explain that the genes 

located on the same chromosome are linked and learn how to map the genes in 

Eukaryotes and also how one gets the recombinants by crossing over. 
 

Course 

Technical Skills 

-Sexual Dimorphism in Drosophila 

-Identify different stages of life cycle in Drosophila 

-Identify different mutants of Drosophila 

- isolation of virgins in Drosophila 

-setting up crosses [monohybrid and dihybrid]. 

Course Content 

 The Concept  and Scope of Genetics 

 Mendelian Genetics 

 Modification of Mendelian Ratios 

 Non Mendelian Inheritance 

Quantitative genetics and population genetics 

PHIL3108 BUSINESS ETHICS 

Course 

Description 

 

To equip the student with the highest ethical standards that will guide him/her 

through real life dilemmas. Define the concept of values.  Define how values develop.  

Understand the effects of religion and society on values.  Understand the effects of 

Islamic and Omani values on work ethics.  Define the concept of ethnic and cultural 

diversity.  Understand the importance of ethnic and cultural diversity for society and 

the world. Work with people from different ethnicities/cultures.  Function in a moral 

and ethical manner in his/her life.  
 

Course 

Objectives and 

Outcomes  

Course Objectives: 

To enable the student to: 

 Understand the concept of value 

 Understand Islamic and Omani values 



Page 43 of 88 
 

 

Understand, appreciate and respect ethnic and cultural diversity 

Gain the highest work ethics 

 

Learning Outcomes: 

The students should be able to:Define the concept of values; Define how values 

develop; Understand the effects of religion and society on values; Understand the 

effects of Islamic and Omani values on work ethics; Define the concept of ethnic and 

cultural diversity; Understand the importance of ethnic and cultural diversity for 

society and the world; Work with people from different ethnicities/cultures; and 

Function in a moral and ethical manner in his/her life 

Course 

Technical Skills 

 

 Developed skills and techniques to implement an business organization's code 

of ethics and train employees in its use and application.  

 

 Developed skills to effectively implement ethical principles and 

practices as defined   business organization's code of ethics. 
 
 

Course Content 

 
 
 
 
 

BIOL2301 PROJECT IB 

Course 

Description 

 

Train the student how to plan, seek information, implement information experimentally, 

interpret data, relate observations to project objectives, evaluate findings and 

present a structured project effectively in writing and orally. 

Course 

Objectives and 

Outcomes  

Course Objectives: 

The course should enable the students to: 

Selection of topic in consultation with their   instructors. Finding information, using 

internet, available books, and library. They will find enough material for their 

introduction and methods for their experiments.  Sample collection and preparation of 

action plan (Experimental design).Writing up of introduction. Using internet and library  

to choose acceptable materials for the    introduction and arranging them properly. 

Experimental work. Preparation of requisitions, calculate the correct amounts of 

chemicals required for their experiments, prepare stock solutions,  prepare serial 

concentration from the stock solution, used replicates in their experimental laboratory 

work.  Recording their results using the laboratory notebook. All their results must be 

represented by either tables, figures and or histograms.    Viva (oral examination) for 

each individual student. 

 

Learning Outcomes: 

The students should be able to: 

Understand the options and select one of them.  Select the materials in relation to 

their topics, either from internet or from the library.   Understand how to collect 

samples and how to prepare their action plan. Understand how to choose acceptable 

materials and arranging them properly. Understand how to prepare the requisitions 

for their experimental work, how to prepare the chemical concentration of the 
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experimental solutions, and how to prepare the serial dilution from the stock 

concentration.  Understand how to recording their results and represented that 

results as tables or others. Give a high confidence to the students with their 

experimental works. 

Course 

Technical Skills 

Proper understanding of scientific research methodology and report writing skills. 

-  Quality research work by producing impact factor publications in international 

referred science journals (Reference: Sah et al., 2012)  

- International Conference participation and 2nd prize in UAE (Reference: Al-Azri et 

al., 2012). 

techniques involved in their project  

- Preliminary phytochemical screening 

- Determination and quantification of chlorophyll content etc 

-Effect of biofertilizers on seedling growth and germination 

-Effect ofpH on seed germination 

- Ecological Restoration of Arabian arid zones and other environmental issues based 

research. 

- Antibacterial effects of various herbs and their efficacies in different 

environmental conditions. 

- Advanced level biostatistics and their implementation in result analysis like 

correlation. Regression. T-test and ANOVA by using SPSS technique 
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ADVANCED DIPLOMA COURSES 

 

STAT3120 STATISTICS & IT 

Course 

Description 

 

This course will provide the students with the working knowledge of the statistical 

techniques and methodologies for a data driven decision making which they may use in 

their field of computational applied sciences. 

Course 

Objectives and 

Outcomes  

Course Objectives: 

The course should enable the students to: 
Develop the skills and knowledge to classify record, display and summarize scientific data. 

Understand the basic statistical concepts and techniques. Have understanding of estimation 

from parametric measures. 

 

Learning Outcomes: 
The students should be able to: Define the concept of values: 

Demonstrate knowledge of statistical terms and differentiate between the two branches of 

statistics. Identify types of data and the measurement level for each variable together with 

the four basic sampling techniques. Organize data using a frequency distribution and represent 

data in frequency distributions graphically using histograms, frequency polygons, ogives and pie 

graphs. Summarize data, using measures of central tendency, such as the mean, median, mode, 

midrange, weighted mean; Describe data, using measures of variation, such as the range, 

variance, and standard deviation. Identify the position of a data value in a data set, using various 

measures of position, such relative position and quartiles and explore the outlier detection.

 Determine sample spaces and find the probability of an event, using classical probability 

or empirical probability. Find the probability of compound events, using the addition rules, 

multiplication rules and conditional rule. Find the number of ways that r objects can be selected 

from n objects, using the permutation rule and combination. Construct a probability distribution 

for a random variable and find the mean, variance, standard deviation, and expected value for a 

discrete random variable.  Find the exact probability for X successes in n trials of a 

binomial experiment and find its mean, variance, and standard deviation. Find probabilities for 

outcomes of variables, using the Poisson distributions. Identify the properties of a normal 

distribution. Find the area under the standard normal distribution, given various z values. Find 

probabilities for a normally distributed variable by transforming it into a standard normal 

variable. Find specific data values for given percentages, using the standard normal distribution. 

Find the confidence interval for the mean when s is known. Determine the minimum sample size 

for finding a confidence interval for the mean. Find the confidence interval for the mean when 

s is unknown. State the five steps used in hypothesis testing. Draw a scatter plot for a set of 

ordered pairs, compute for the correlation and the equation of the regression line together with 

the coefficient of determination 

Course 

Technical Skills 

Automating statistical techniques and methodology via statistical software add ins of 

MS Excel – Data Analysis Toolpak 

Course Content 

This statistics course contains the fundamentals of Statistics. Emphasis is on the 

development of statistical thinking and applications that are directed towards 

applied sciences. Topics include data summaries and descriptive statistics, 

introduction to a statistical computer package giving emphasis on MS Excel Data 

Analysis toolpak add-ins; Probability -  distributions, expectation, variance, 

statistical inference of univariate data and regression analysis. 



Page 46 of 88 
 

 

BIOL2201 MOLECULAR BIOLOGY 

Course 

Description 

 

This course will lead the students to be familiar with the nucleic acids structure, 

replications , transcription, and functions and synthesis of  proteins in the living cells. 

This course will also include DNA damage, repair, gene structure, its function, and 

expression. DNA fingerprinting, forensic analysis, genome and proteomics  as well as 

transgenesis will be discussed. 
 

Course 

Objectives and 

Outcomes  

Course Objectives: 
The course should enable the students to: 

Understand Central Dogma in detail (DNA->RNA->protein) and how the protein, the DNA and 

the RNA cooperate to create a system that feeds, moves, responds to stimuli, grows and divides 

(cell cycle) .Know more about DNA ,its structure and properties.  Learn about organization of 

DNA in different systems. Learn in detail about the synthesis of DNA. Learn in detail about 

synthesis of RNA.  Learn in detail about synthesis of Proteins. Have an insight about different 

types of DNA damage, mutations and associated repair mechanisms. Understand the regulation 

of gene expression in prokaryotes and eukaryotes. Have a technical approach towards 

understanding different molecular analysis tools . Explain how Southern, northern and western 

blotting techniques and PCR. 

 

Learning Outcomes: 
The students should be able to: 

Understand the what, why, where and how of molecular biology. Outline the importance of the 

biomolecules and understand the sequential flow of information through these molecules.  

Appreciate the pioneering efforts put by scientists in the subject.  Revise essential basics of 

calculations needed for performing experiments.  Explains the components of DNA, its making 

as well as its assembly.  Understands the features of DNA in relation to its characteristic 

structure. Learns the technique of using micropipettes. Understands the other forms of DNA 

,their occurrence and significance. Learns how different proteins interact with DNA, the 

prerequisite for many vital processes. Learns the technique of extracting DNA from plant cells 

and animal cells. Get an overview of viral bacterial mitochondrial and chloroplast DNA. 

Understands the molecular organization of genes and how DNA is packed into a chromosome. 

Understands the semiconservative mode of replication. Understand the essential components of 

DNA replication apparatus and  learn the process in a step wise manner. Do a qualitative and 

quantitative estimation of DNA. Be aware of the significant differences between eukaryotic and 

prokaryotic DNA replication.   Perform agarose gel electrophoresis and apply it to separate 

DNA. Learns the types of RNA and the structure of promoter and region and RNA polymerases. 

Understands the process of prokaryotic and eukaryotic transcription. Be aware of the 

significant differences between eukaryotic and prokaryotic transcription. Learn the method of 

Protein precipitation using ammonium sulphate. Understands the basics of genetic code, tRNA 

structure, wobble hypothesis and relate it to the process of translation. Understands the actual 

process of translation in stepwise manner. Learn the technique of performing Polyacrylamide gel 

electrophoresis and apply it to separate proteins. Be aware of the significant differences 

between eukaryotic and prokaryotic translation. Understand the types of DNA damage ,and the 

process of damages leading to mutations. Understand the types of mutations and the repair 

mechanism system in the cell. Investigate U.V as cause of DNA mutation and the effect of 

photorepair on damaged DNA. Learn the different levels of prokaryotic  and eukaryotic gene 

regulation. Appreciate the significance of gene regulation at different levels.  Perform with 

understanding the different blotting techniques and understand its significance. Learn the 

ability to perform DNA  sequencing and PCR. Learn the concept and significance of micro arrays 
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Course 

Technical Skills 

-Basic skills in molecular biology 

-Isolation of chromosomal  DNA from  bacteria 

-Qualitative and quantitative analysis of DNA 

-Spectrophotometric estimation of DNA  

-Agarose Gel electrophoresis of DNA 

-Study the effect of UV light on DNA damage 

 Techniques  

-Cooling centrifuge operation, handling of micropipettes, spectral analysis and running 

electrophoresis 

Course Content 

 Overview of Molecular Biology 

 Biological Role of Nucleic Acid 

 Central Dogma of Molecular Biology 

 History of Molecular Biology 

 DNA 

 Components of DNA 

 Building A Nucleotide 

 Building polymer of Nucleotide 

 Properties of DNA 

 Alternative Structures 

 Interaction with proteins 

 DNA organization in genes and chromosomes 

 Synthesis of DNA  - DNA Replication 

 Synthesis of RNA 

 Synthesis of Proteins 

 Initiation, Elongation, Termination 

 Comparison of Eukaryotic  and Prokaryotic translation 

 DNA damage and repair 

 Regulation of gene expression 

BIOL3101 PLANT SCIENCE 

Course 

Description 

 

This course introduces students to plant diversity. It provides in-depth knowledge of 

plant science for future employment in related areas or background knowledge for 

environmental studies. It introduces students to current theory and practice in 

flowering and non-flowering plants e.g. bryophytes, pteridophytes and gymnosperms. 

 

Course 

Objectives and 

Outcomes  

Course Objectives: 

The course should enable the students to: 

Identify the structure of various tissues of flowering plants. Recognize the function 

of various tissues of flowering plants. Present understanding about topics of 

meristematic tissues, primary and secondary growth, specialized leaves. Identify the 

structure and function of various organs of flowering plants. Understand the function 

of various organs of flowering plants. Recognize the function of plants, especially 

higher plants. Recognize the various non flowering plants (liverworts, ferns, conifers).  

Recognize the differences between flowering and non flowering plants. Recognize the 

importance, structure and reproduction of the non flowering plants. Identify the 

gametophyte and sporophyte generation of all the non flowering plants studied. 

Present understanding about herbarium and plant preservation. 
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Learning Outcomes: 

The students should be able to: 

Know the meristems present in plants and where they are found and learn the 

conducting tissues of plants and the function of each cell component.  Learn tissues of 

plants that neither are meristematic nor function in conduction at maturity. Know the 

primary functions, forms and regions of roots and recognize the specific function of 

the endodermis and pericycle. Distinguish between primary tissues and secondary 

tissues. Understand the function of each of the following: vascular cambium, cork 

cambium, stomata, and lenticels. Contrast the stems of herbaceous and woody dicots 

with the stems of monocots. Understand the composition of wood and its annual rings, 

sapwood, heartwood, and bark. Distinguish among rhizomes, stolons, tubers, bulbs, 

corms, cladophylls and tendrils. Know the functions of a typical leaf and the specific 

tissues and cells that contribute to those functions. Understand the differences 

among pinnate, palmate, and dichotomous venation and also the differences between 

simple and compound leaves. Contrast tendrils, spines, storage leaves, flower-pot 

leaves, window leaves, reproductive leaves, floral leaves, and different types of insect-

trapping leaves. Know the parts of a typical flower and the function of each part and 

learn the features that distinguish monocots from dicots.  Understand the distinction 

between a fruit and a vegetable. Know the regions of mature fruits. Diagram and label 

a mature dicot seed (e.g., bean) and a mono- cot seed (e.g., corn) in section to show the 

parts and regions and understand the changes that occur when a seed germinates. 

Understand the diversity in plants and the differences between flowering and non 

flowering plants. Recognize the importance of diversity of plants in evolution. 

Distinguish between the gametophyte and sporophyte generation of all plants studied. 

Recognize the importance, structure and reproduction of the various groups of non 

flowering plants: bryophytes, pteridophytes and conifers. Recognize and identify 

species in these groups using appropriate macroscopic and microscopic techniques, e.g. 

Keys, light microscope, dissection, culture.  Recognize organisms in the non- flowering 

plants to division, class or family as appropriate, without the aid of texts and explain 

the life cycles of typical organisms from the classes studied. Understand the basic 

differences between angiospems and gymnosperms. Diagram the life cycle of a 

flowering plant, indicating shifts from haploid to diploid cells. Know the functions of a 

herbarium and the techniques of preparing herbarium specimens. Design experiments 

and conduct experimental work with live plants, analyze the data and draw appropriate 

conclusions. Write adequate practical reports in standard biological format  

Course 

Technical Skills 

Identifies all the different tissues that make up the anatomy of the plants. 

-Distinguish among rhizomes, stolons, tubers, bulbs, corms, cladophylls and tendrils 

-Contrast tendrils, spines, storage leaves, flower-pot leaves, window leaves, 

reproductive leaves, floral leaves, and different types of insect-trapping leaves. 

-Perform dissection of a flower. 

-Recognize the importance of diversity of plants in evolution. 

-Distinguish between bryophytes, pteridophytes and conifers. 

-Know the functions of a herbarium and the techniques of preparing herbarium 

specimens. 

Course Content 

 

 Tissues 

 Meristematic tissues, primary and secondary tissues, simple tissues like 

parenchyma, collenchyma, sclerenchyma 
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 Complex tissues like vascular tissues, epidermal tissues, periderm, secretory 

cells and tissues 

 Roots 

 Stem 

 Specialized leaves.  

 Leaves 

 Flowers, fruits and Seeds 

 Seeds, germination of a seed, types of germination 

 Plant diversity 

 Bryophytes 

 Introduction to vascular plants (Pteridophytes) 

 Introduction to seed plants (Gymnosperms) 

Angiosperms (Flowering plants) 

 

BIOL3102 FOOD MICROBIOLOGY 

Course 

Description 

 

This course introduces the students to have an understanding of different food 

producing and processing processes, major role of microorganisms in human diseases, 

fermentation and in determining the shelf life of food products, ways of controlling 

the microbiological quality and safety of food including HACCP. Techniques of water 

and food microbiology are included in this course. 

 

Course 

Objectives and 

Outcomes  

Course Objectives: 

The course should enable the students to: 

Understand the importance of microbial standards of food.   Study the factors 

influencing microbial growth in food. Learn procedure and techniques used for isolation 

and enumeration of microorganisms in foods. To know about species, genera, and 

microbial groups important to food and food industry. To learn procedures and 

techniques used for controlling microbial contamination of food, milk and water. Know 

about methods for preserving food products. Study the growth of various 

microorganisms in food and food poisoning organisms. To have knowledge of the growth 

of various microorganisms in food. 

 

Learning Outcomes: 

The students should be able to: 

Have an understanding of the risk of  different food producing and processing 

techniques and its importance. Major roles of microorganisms from different foods in 

human diseases. Determining the shelf life of food products. Investigate the effect 

of pasteurization of milk. Examine milk, yogurt and ice-cream samples for microbes. 

Examine the water and food samples for MPN and than pathogenic bacteria e.g.  

Shigellosis. Describe the natural and spoilage flora of foods and explain their 

organisms. Describe the principles of food preservation. Describe the major food 

poisoning   microorganisms. Perform microbiological examination of different types of 

food to check the presence of bacteria. Observe the effect of antimicrobial food on 

different microorganisms. Describe growth of microorganisms in  food. 

Course 

Technical Skills 

- Bacteriological examination of water by using MPN technique 

- Standard Plate count from various food stuffs. 
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-Routine microbiological analysis in food industry. 

-Antimicrobial activity of some spices using agar well diffusion method.  

Course Content 

 Food  Microbiology Origin and Scope 

 Microbial Nutrition and Cultivation 

 Factors Effecting The Growth of Microorganisms and Methods of 

Preservation 

 Food Spoilage  

 Food Borne Diseases and Food Poisoning 

 Enteric Diseases Caused by Bacteria 

 Intoxications Caused by Viruses, Fungi, Protozoa and Algae  

 Food Fermentation 

 Controlling the Microbiological Quality and Safety of Food 

BIOL3205 ECOLOGY (Specialization Elective) 

Course 

Description 

 

 

This course deals with the environment. The course includes fundamental principles of 

ecology, principles employed in the study and analysis of the relationships between 

organisms and their physical environment; population growth, regulation and 

interactions; the nature and diversity of biological communities; ecosystem structure 

and function; the world biomes and flow of energy through an ecosystem and the 

cycling of matter and nutrients within an ecosystem. The concept of how evolution, 

biogeography and the influence of humanity has an impact on global biodiversity is 

introduced. Exposure to data collection and analysis techniques pertinent to the study 

of ecology to appreciate the quantitative nature of the science of ecology is also 

taught. 

 

Course 

Objectives and 

Outcomes  

 

Course Objectives: 

 

The course should enable the students to: 

Identify some essential terms of ecology.  Familiarize with effect of physical 

environmental factors on living organisms in any ecosystem. Understand the interaction 

of Biotic factors and its impact on the ecosystem . Familiarize with nutritional 

interrelationships between different organisms in an ecosystem.  Understand cycling 

of many substances (carbon, nitrogen, phosphate, sulfur, oxygen and water) between 

the living organisms and their surrounding environment . Familiarize the meaning of the 

term” BIOME” as that wide geographical area with distinctive plant and animal groups 

which are adapted to particular environment and recognize the seven land world biomes 

including Tundra, Coniferous forest, and Temperate Deciduous forests, Shrub-lands, 

Grass-lands and the Desert. Understand the geographical area of each Biome, the soil 

type, the types and adaptation of the vegetation, the type and adaptation of animals 

found in biome. Understand the effect of human activities on the environment. The 

activities include intensification of agriculture, urbanization and industrialization. 

Familiarize with human impact on natural communities from application of bad methods 

of hunting, fishing and monoculture. Understand the danger of application of pesticides 

and its toxicity which leads to Bioaccumulation through food chain. Recognize the 

danger of discharging of untreated sewage to the drinking water resources such as 
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rivers, lakes and oceans. Familiarize with the negative impact of using fertilizers, 

overgrazing. and the deforestation. Explain the sources of pollutants (ozone, smoke, 

acid rains, smog, carbon monoxide, carbon dioxide, CFCS) that cause the air pollution. 

Discuss the phenomenon of the global warming and its negative impact on the human 

through the climate changes. Understand the sources of water pollution including the 

sewage, heavy metals and acid rains.  Discuss and understand the human population 

growth in the world. 

 

Learning Outcomes: 

The students should be able to: 

Distinguish the difference between Ecology and environment. As well difference  

between species, population, community and ecosystem. Recognize the layers or 

composition of the atmosphere, lithosphere, hydrosphere and the biosphere. 

Understand the ecological distribution pattern of plants and animals as a response of 

the effect of the abiotic factors such as temperature, light, humidity, water, 

topography, wind, pH, pollutants, etc. Discuss the biotic factors (symbiosis relation 

and the associations between living organisms in the ecosystem), and explain the 

meaning of mutualism, commensalisms, parasitism , predation and different types of 

competition in a community. Discuss a nutritional interrelationships between different 

organisms and sketch food chain and food web. Explain cycling of essential substances 

between the environment and the living things and apply this natural phenomenon on 

the recycling of waste materials artificially in the industries. And to discuss the 

importance of some materials such as nitrogen , carbon, oxygen, phosphorus, sulfur as 

chemical composition of food and the influence of their deficiency on living organisms 

including the human.  Understand the manner of distribution of plants and animals in 

the world due to the different biomes having different locations, environmental 

factors including rain fall, temperature, duration of light, humidity, presence or 

absence of seasons etc. and to understand the physiological adaptation of plants and 

animals according to the change of the climate in each biome. Familiarize with 

interference of the human against the natural habitat which eventually leads to the 

extinction of several hundreds of the valuable species. Apply standard methods for 

many activities like fishing, hunting and crop production. Sketch out construction of 

standard cities with perfect draining system and scientifically treated sewages. Avoid 

the danger of application of the pesticides and fertilizers in the agriculture. 

Familiarize with the importance of the existence of plant cover (forests) and the 

natural habitat. Contribute for management of air pollutants that exhausted from 

industries or from cars. Understand the causes of ozone layer depletion and how to 

control the production of CFCS. Adapt himself for the new condition that resulted 

from the “GLOBAL WARMING’’  Measure the polluted water by measuring the “BOD” 

of the water and escape the danger of several diseases. Understand the standard 

population growth of the human and acquainted with the dynamics and the demography 

of the human population and how to control and regulate such growth in the small family 

and in the large country 
 
 
 

Course 

Technical Skills 

 

 Turbidity analysis of aquatic ecosystems by Secchi disk method. 

 Analysis of various physico-chemical properties of soil from Oman by 

qualitative and quantitative analysis method 

 Phyto sociological analysis of terrestrial ecosystems. 
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 Isolation, characterization and ecological studies of common algae from wet 

habitats. 

 Analysis of species niche ranges in relation to salinity and temperature 

gradients in Oman. 

 

Course Content 

 Introduction 

 Definition Of Some Ecological Terminologies 

 Abiotic & Biotic Factors Which Operate In The Environment 

 Nutritional Inter-Relationship Between Different Organisms 

 Cycling Of Substances In The Ecosystem 

 Terrestrial Biomes 

 Aquatic Biome 

 Freshwater Ecosystem (Temperate Lakes) 

 Marine Ecosystem 

 The Human Impact On The Environment 

 Air Pollution 

 Water Pollution 

 Population 

PHIL3201 FORMAL ARABIC COMMUNICATION 

Course 

Description 

 

This course deals with basic skills in communicating and writing in modern Arabic 

language; introduction of ideas in clear and critical meanings; modern methods of 

writing in a scientific way so as to avoid linguistic mistakes; developing skills in 

communication and correspondence. 

This also introduces the students to express the linguistic functions and be able to 

control his native Arabic language. 

Course 

Objectives and 

Outcomes  

 

Course Objectives: 

A student who satisfactorily complete the course should be able to: 

Student should gain the appropriate communication skills that allow him develop his 

career and his life after graduation.  Student should identify the communication term 

and its associates, (Sender, Receiver, Message, and the Communication Channel).

 Student should apply verbal communication sills (using: words, different 

presentation methods, emphasizing on the meaning). Student should gain written 

communication skills (Punctuation, Spelling, Writing an official letter and meeting 

minutes). 

 

Learning Outcomes: 

A student who satisfactorily complete the course should be able to: 

To identify the communication term and the elements of communication process. To 

specify each element of the communication process and be able to analyze a 

communication letter.  To analyze a communication letter and re-format that letter 

with a clear language.  To determine the aesthetic, scientific and social level of the 

communication channel, and to apply the linguistic guidelines of the communication 

process.  To gain verbal communication skills.  To employ written communication skills 

in his writings To write a formal letter or minutes of a meeting or CV 
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Course 

Technical Skills 

 

Course Content 
 

PENV3203 PRINCIPLES OF ENVIRONMENTAL CHEMISTRY (Dept. Elective) 

Course 

Description 

 

It introduces the students to the principles of environmental chemistry to develop in 

them the appreciation of the application of general chemical principles so as to improve 

and preserve the quality of the environment. It involves the study of the atmosphere 

and the stratospheric chemistry, the ozone layer and the cause of its depletion and 

its effect, the air pollutants, greenhouse gases, the chemistry of water and its 

pollutants and methods of treatment, the chemistry of the soil its pollutants and 

degradation,  soil desertification and deforestation and conservation. It includes 

involving students in learning activities such as practical, fieldwork, case studies and 

group work. 

Course 

Objectives and 

Outcomes  

Course Objectives: 

The course should enable the students to: 

Understand the principles of atmospheric, soil and water Chemistry and pollution. 

Understand the methods of transport and accumulation of metals and organic 

compounds in the environment. Know the different analytical techniques for the 

assessment of chemical substances in the environment. Explain the need for reliable 

and appropriate quantization in environmental Chemistry. Understand and evaluate the 

usefulness of environmental modeling to complement analytical data. Understand and 

apply the concepts and principles in laboratory and field works 

 

Learning Outcomes: 

The students should be able to: 

Explain the basic principles of Atmospheric Chemistry. Identify the effects of air 

pollutants, acid rain, greenhouse gases. Explain the principles of Water Chemistry. 

Identify the factors controlling the fate and transport of chemical substances in 

water, air and soil. Differentiate between the materials by which inorganic and organic 

materials are distributed in the environment. Explain the importance of identifying a 

suitable sample location and correct sampling methods and storage. Describe soil 

contamination by heavy metals, their bioaccumulation, metal speciation and toxicity. 

Identify the importance of well characterized environmental reference standards and 

detection sensitivity. Recognize and list environmental factors capable of affecting 

the speciation of elements in natural systems. Demonstrate how chemical speciation 

modeling is a viable alternative to an experimental study of environmental systems. 

Select appropriate analytical technique for analyzing ions and molecules in 

environmental samples. Demonstrate ability to participate, share and develop skills and 

competencies during practical sessions, field excursions and self-paced field work. 

Perform at least 10 to 12 practical activities / field visits for better understanding of 

the theoretical concepts and to develop related skills and competencies.  

Course 

Technical Skills 

Soil, Water and Air Quality Analysis, Sampling Techniques, Chemical Analysis 

Course Content 
 Introduction to Quality 

 Quality Tools 
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 Process capability 

 Quality Continual improvement/Some Quality approaches 

 Main Activities and Responsibilities of Quality Control and Quality Assurance 

in analytical laboratories 

BIOL3103 INTRODUCTION TO BIOTECHNOLOGY 

Course 

Description 

 

This course introduces the students to the basic concepts and methods of Modern 

Biotechnology with the major focus on recombinant DNA technology. The course also 

provides an integrated over view about Biotechnology in different fields which covers 

Microbial Biotechnology, Animal Biotechnology, Plant Biotechnology, Marine 

Biotechnology and Medical Biotechnology including Bio safety and Bio security. 

 

Course 

Objectives and 

Outcomes 

Course Objectives: 

The course should enable the students to: 

Define biotechnology and discuss the history of biotechnology.  Understand the nature 

of the genes and explain the first recombinant DNA experiment. Appreciate the 

multidisciplinary nature of Biotechnology and the applications of biotechnology. 

Compare and contrast the structures of nucleic acids DNA and RNA. Recognize the 

gene and genetic code. Understand the outline of central dogma of molecular biology. 

Describe the steps involved in making a recombinant DNA. List the steps involved in 

DNA cloning and types of cloning vectors. Explain the techniques in recombinant DNA 

technology. Understand the process of fermentation using bioreactors. Identifies the 

various products from microorganism. Recognize the role of microorganism in food 

industry, agriculture, and bioremediation.  Understand the basic principles 

involved in the field of Plant biotechnology. Describe the methods to obtain 

genetically engineered plants. Recognize the applications of Plant genetic engineering.  

Identify the gene transfer methods in Animals. Understand the methods of 

creating transgenic animals. Recognize the methods of animal propagation.  Recognize 

the importance of Marine biotechnology. Know the animals and potential products of 

aquaculture. Understand the potential benefits and problems posed by transgenic fish. 

Describe the contribution of medical biotechnology in various fields. Discuss the 

methods involved in disease detection and disease prevention. Recognize the methods 

in gene therapy. Explain the various aspects involved in biosafety and biotechnology. 

 

Learning Outcomes: 

The students should be able to: 

Define the term ‘biotechnology’ and know that biotechnology has a long history, tracing 

back ten thousand years.  Compare classical biotechnology to ancient and modern 

biotechnology.  Be familiar with the first recombinant DNA and DNA cloning 

experiments.  Understands the impact of biotechnology in various fields.   List out the 

difference between the DNA and RNA. Identify the genetic code and its importance 

in gene   expression.   Explain the steps involved in DNA replication transcription and 

translation.  Recognize the function of restriction endonuclease in making a 

recombinant DNA.  Discuss the components of cloning experiment and their functions. 

Know how vectors are used in the transformation of cells. Understand the different 
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methods to introduce recombinant DNA molecule into the host cells. Know the 

techniques used in recombinant biotechnology and the applications of recombinant 

DNA technology.  Be familiar with different types of fermentation and fermentors. 

List the different products of commercial fermentation such as metabolites, enzymes, 

antibiotics, bioplastics, and biofuels.  Know the impact of microorganism in different 

branches of biotechnology. Compare the plant tissue culture, micropropagation, and 

somatic embryos in terms of how each technique leads to the development of a whole 

plant. . Identify the role of Agrobacterium in Plant transformation.List and know the 

application of plant genetic engineering. Know the ‘Big Six’ traits that can be generated 

by plant genetic engineering, along with examples. Be familiar with microinjection, 

embryonic stem cell transfer, and gene targeting in gene transfer. Explain the methods 

involved in creating different transgenic animals with examples. Describe the methods 

of animal propagation, such as artificial insemination and animal cloning and the 

potential applications of these methods. List the primary research areas that are the 

focus of marine biotechnology. Be familiar with the products obtained from algae and 

medical applications of marine organisms. Explain the importance of transgenic fish. 

Understand the role of biotechnology in medical field. Know the potential applications 

of biotechnology regarding vaccines, xenotransplantation and tissue engineering.  Apply 

the methods in gene therapy for various diseases. Know the importance of biosafety 

of genetically modified organisms and regulations of biotechnology 

 

 

Course 

Technical Skills 

 Using the micropipettes in different experiments. 

 Preparation of agarose gel, loading DNA samples in it and analyzing the 

results. 

 Polymerase Chain Reaction (PCR), setting and analyzing the data. 

 Cell immobilization techniques (yeast in sodium alginate matrix) and their 

application in ethanol production(fermentation of sucrose) 

 Construction of cloning vectors (plasmid) using restriction enzymes and 

ligase. 

 Understanding the heat shock  and other techniques for inserting 

recombinant vectors into living cells.  

 Fermentation techniques ( fermentation of sucrose to ethanol using yeast 

cells) 

 

Course Content 

 History of Biotechnology 

 Genetic Material and Gene Expression 

 Recombinant DNA Technology 

 Microbial Biotechnology 

 Plant Biotechnology 

 Animal Biotechnology 

 Medical Biotechnology 

 Marine Biotechnology 

 Regulation of Biotechnology 



Page 56 of 88 
 

 

 

BIOL3202 ECOLOGICAL SAMPLING & ENVIRONMENTAL TOXICOLOGY 

Course 

Description 

 

This course introduces students to the fields of ecological sampling and environmental 

toxicology and teaches them practical skills in the ecological systems, sampling 

techniques and toxicity assessment due to environmental pollution. Enables students 

to develop a detailed knowledge of ecological systems and eco-toxicological principles. 

Prepares students to utilize ecological techniques in the field and in preparing critical 

scientific reviews especially in the important areas of eco-toxicology and 

environmental biology. 

Course 

Objectives and 

Outcomes  

 

Course Objectives: 

The course should enable the students to: 

Be familiar with the scientific literature of various key topics in environmental (with 

emphasis on aquatic) toxicology. Develop critical thinking by exposing them to 

ecotoxicological methods and by providing them with the opportunity to critically 

evaluate the relative strengths and weaknesses of each.  Have opportunity to 

undertake independent literature research of the type required in many 'real world' 

jobs in environmental sciences. 

 

Learning Outcomes: 

The students should be able to: 

Describe and discuss basic ecological principles at the ecosystem and population level. 

Describe, discuss and apply sampling techniques for organisms in a variety of habitats 

to assess population density and environmental quality. Describe and discuss some 

techniques and problems in environmental management. Define critical term and 

concepts in ecotoxicology.  Describe and evaluate the biological, ecological and chemical 

factors affecting toxicity testing. Differentiate between toxicants in their effects 

on organisms and ecosystems. Explain the effect of bioaccumulation and 

biotransformation in organism and ecosystems and the impacts of major pollution 

events such as oil spills. Describe and discuss the interaction of microorganisms with 

biogeochemical cycles. Describe, discuss and apply tests for pollution using 

microorganisms. Describe and evaluate biological indicators of pollution at the habitat 

and organism level. 

Course 

Technical Skills 

-Different sampling techniques in the ecological system. 

-Conducting the measurements of different parameter in soil sample (moisture 

content, pH, Carbonate content, Total dissolved solids, Conductivity, organic matter 

contents) 

-Application of toxicity test of pesticide with different concentration. 

Course Content 

 Ecosystems and their functions 

 Ecological communities 

 Population Ecology 

 Habitat Ecology 

 Environmental Management Techniques and Problems 

 Eco-toxicology 

 Toxicity Testing and Risk Assessment 

 Specific Toxicant Effects on Living Organisms 
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BIOL3104 MAMMALIAN PHYSIOLOGY 

Course 

Description 

 

This course provides a general understanding of the arrangement, structure, function 

of the mammalian body system and organs; physiological and biochemical concepts that 

control activities of different animal organs. The course also introduces students to 

the basic biological life processes in organisms such as nutrition, digestion, blood, 

respiration, reproduction, hormones, excretion, osmo-regulation, communication, and 

coordination. It includes several practicals to supplement the understanding of living 

processes. 

Course 

Objectives and 

Outcomes  

Course Objectives: 

The course should enable the student to: 

Identify the structures and functions of the sense organs. Identify the structures 

and function of the respiratory system. Identify the structures of heart, arteries and 

veins and their functions. Recognize the structures, compositions and functions of 

blood, lymph and tissue fluids. Recognize the nervous system in mammals and identify 

the divisions of brain and their functions. Define homeostasis. Identify the factors 

that must be kept constant in the internal environment and their controlling systems.  

Create an understanding of the endocrine system and how it works to maintain 

homeostasis.   Describe the link between the nervous and endocrine systems.  

Recognize the renal functions and its ionic regulations. Identify the components and 

functions of the male and female reproductive systems.  Explain the process of 

fertilization in mammals.  Create an understanding of the muscular system. Identify 

the alimentary canal parts and its associated glands, and understand the process of 

digestion in mammals.  Explain some important common disorders associated with the 

mammalian organs or systems. 

 

Learning Outcomes: 

The students should be able to: 

Explain in details the vision and hearing processes. Describe the taste, smell and 

cutaneous senses in mammals. Identify the structure and function of mammals’ 

respiratory system. Explain the mechanism of breathing. Identify the different parts 

of the mammalian heart. Show a complete understanding of the blood flow in mammals. 

Compare the characteristics, structure, and function of arteries, veins and capillaries. 

Measure the blood pressure and pulse rate and compare the results with the standard 

values. List the divisions of the nervous system. Explain the process of 

generating nerve impulses and reflex action. Explain homeostasis and identify the 

internal environmental factors that must be kept constant. Explain how the different 

parts of the mammalian body are communicating and coordinating with each other 

Locate the endocrine glands in the body and describe the functions of hormones. 

Identify the structure of a mammalian kidney.  Explain the role of nephrons in urine 

information, regulation of pH and fluid and electrolyte balance. Explain gametogenesis 

in males and females, fertilization process, menstrual cycle, pregnancy, and artificial 

control of reproduction. Describe the structure of the skeletal muscle. Explain the 

process of muscle contraction. Explain digestion types, fate of different constituents 

of diet during passage through the alimentary canal, absorption, and ultimate fate of 

constituents.  
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Design a healthy diet for man and explain the need for a balanced diet in terms of 

energy values and chemical constituents.  Identify the causes and symptoms of some 

disorders related to the organs or systems.. 

Course 

Technical 

Skills 

 Examination of the eye by   applying several eye tests. 

 Measuring Lung volumes using Lung Volume Kit. 

 Creating a lung model. 

 Using Stethoscope to identify the heart sounds. 

 Using the Sphygmomanometer to measure blood pressure. 

 Measuring Body mass index  

 Measuring Fat Composition in body using Fat O meter. 

 Determining the reaction time to a specific stimulus. 

 Determining the reflex action using a reflex hammer. 

 Studying the role of enzymes in digestion. 

Identification of different blood cells 

Course 

Content 

 Sense of Seeing and hearing 

 Defect of eye and ear 

 The respiratory system 

 The heart 

 Circulations of blood 

 Digestive system 

 Nervous System 

 The Endocrine System 

Human Growth Hormone 

 

ENGL3100 PUBLIC SPEAKING 

Course 

Description 

 

This is a non-major graduate credit course, which is designed to improve 

student performance in public speaking and oral communication. The course 

covers speech research, preparation, outlining, delivery and evaluation. 

Course 

Objectives and 

Outcomes  

Develop skills in speech development strategies and delivery techniques. 

Develop skills in rhetorical sensitivity and critical thinking. 

Observe, analyze and provide feedback on the effectiveness of a 

speech/presentation. 

Demonstrate the ability to collect, analyze and use information to develop and 

adapt messages for particular audiences, purposes and settings. 

Organize ideas and create an outline for presentation. 

Prepare visual aids proper to the purpose of the speech/presentation. 

Organize ideas and supporting materials in a coherent message. 

Identify and refine personal speaking styles to business, government and 

industry functions. 

Course 

Technical Skills 

Research skills, speaking skills, critical thinking skills, teamwork skills, 

entrepreneurial skills, presentation skills, PowerPoint skills. 

Course Content 
Public speaking ethics, preparing speeches, using PowerPoint and visual aids, 

informative speeches, persuasive speeches 
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QAQC3200 QUALITY ASSURANCE & QUALITY CONTROL 

Course 

Description 

 

It provides the student with the concepts of quality assurance systems and encourages 

their applications to familiar situations while considering related statistical methods. 

It involves quality systems and their applications; quality control in industry; 

specification and non-conformance; statistical process control and sampling and 

inspection plans. It also introduces the student to the application of the quality 

techniques in a range of industries and their implementation. Industrial visits are 

integral part of this course. 

Course 

Objectives and 

Outcomes  

Course Objectives: 

The course should enable the student to: 

Understand the principles and practices of quality systems.;  Apply the tools of quality 

assurance and management procedures which can lead to an effective quality 

organization or a process improvement.; Understand the: a) statistical methods used 

in quality control, b) process capability, c) discrete and continuous data for specific 

examples.; Understand the concepts of control charts and sampling plans and their 

application in the quality assurance of industries. ;  Understand some quality 

approaches and their application.; Apply the concepts and principles of quality 

assurance and quality control in the management of science laboratories 

 

Learning Outcomes: 

The students should be able to: 

Use process flow charts, Pareto analysis to investigate a familiar industrial process 

from local industry.; Identify the critical control points in a selected industrial process 

and investigate the management structures which can lead to the process 

improvement.; Outline the principles underlying a quality system and design structures 

for familiar operations.; Illustrate the economic benefits of quality assurance and 

quality control in selected example from the local industry.; Examine and use statistical 

methods in quality control.; Define the terms, specification, tolerance, process 

variation, assignable variation, process capability, in-control and out-of-control.; 

Explain how statistical techniques can be used in the control of a selected process and 

identify the consumer’s and producer’s risk.; Choose simple quality procedures for a 

selected process from the local industry.;  Explain the process capability for 

specific examples.; Explain PDCA and ISO as an approach to quality assurance and 

quality control.; Explain the use and importance of quality assurance and quality control 

in an analytical chemistry laboratory; Describe how to validate analytical method 

Course 

Technical Skills 

Quality Assurance and Control, Statistical Analysis, Preparation of Product 

Specification 

Course Content 

 Introduction to Quality 

 Quality Tools 

 Process capability 

 Quality Continual improvement/Some Quality approaches 

 Main Activities and Responsibilities of Quality Control and Quality Assurance 

in analytical laboratories 
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B.TECH COURSES 

 

 

PHIL4101 OMAN CIVILIZATION 

Course 

Description 

 

The course will acquaint the student with Omani and Islamic civilization, their 

development and significance during different pre- and post-Islam eras, and with the 

Islamic judicial system. Explain the effects of geography on Omani civilization.  

Investigate and describe the significance of Omani civilization during the pre-Islam 

era.  investigate and describe Oman’s embracing of Islam.  Investigate and describe 

the significance of Omani civilization during the caliphates, ummait, and abbasi eras. 

Describe the characteristics of Islamic civilization.  Describe the development, and 

external and internal supporting factors for Islamic civilization.  Describe the Islamic 

judicial system during the post-Islam eras. 

Course 

Objectives and 

Outcomes 

Course Objectives: 

To enable the student to: 

Understand the geography of Oman.   Be familiar with the significance of Omani 

civilization during pre- and post-Islam eras. Understand Islamic civilization, its 

development, and its supporting factors.  Understand the Islamic judicial system 

during different post-Islam eras. 

 

Learning Outcomes: 

The students should be able to: 

Describe Oman’s geography.  Explain the effects of geography on Omani civilization.  

Investigate and describe the significance of Omani civilization during the pre-Islam 

era.  Investigate and describe Oman’s embracing of Islam.   Investigate and describe 

the significance of Omani civilization during the caliphates, ummait, and abbasi eras.  

Describe the characteristics of Islamic civilization. Describe the development, and 

external and internal supporting factors for Islamic civilization. Describe the Islamic 

judicial system during the post-Islam eras 

Course 

Technical Skills 

-Isolation and identification of pests from affected host. 

-Seeking a natural enemies for the isolated prey 

-Preparation of probiotics and testing its activity-against pathogenic bacteria 

-Preparation of vaccine and testing its protective value against the disease in animals. 

Course Content 

 Principles and Theories of Biological Control 

 Prey (Pest) Predators – Interactions  

 Biological Control of Invasive Species 

 Application of Biotechnological Techniques 

 Biological Control of Animal Diseases 

 Biological Control of Human Diseases 

 Biological Control of Plant Diseases 

Benefits – Ethics, Limitations and Risks of Biological Control 
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NUTR4200 NUTRITION 

Course 

Description 

 

This course provides an integrated overview of the physiological requirements and 

functions of protein, energy, and the major vitamins and minerals that are 

determinants of health and disease. Topics include dietary sources, intake levels, and 

biological determinants of nutrient requirements; assessment of nutrient status in 

individuals and populations; the role of nutrition in growth and health through the life 

cycle; the rationale for the development of dietary guidelines and of nutrition policies 

in different countries; and the role of diet on the development of chronic diseases, 

such as cardiovascular disease, cancer, diabetes, etc. 

Course 

Objectives and 

Outcomes  

Course Objectives: 

The course should enable the students to: 

Explain the terms nutrition, carbohydrate, protein, lipid (fat), vitamin, mineral, water, 

kilocalorie, epidemiological studies; the use of caloric values of energy yielding 

nutrients. Identify the basic structures and food sources of carbohydrates, lipids, 

proteins, vitamins and minerals; list and describe the functions, and the role of each 

in nutritional health. Describe the uses of energy by the body and what constitutes 

energy balance, and list and explain the factors that might cause eating disorders. 

Outline the overall processes of digestion and absorption in the mouth, stomach, small 

intestine and large intestine, as well as the roles played by the liver, gall bladder and 

pancreas. Identify the major nutrition-related health problems and approaches to 

treatment; outline the causes of, effects of, typical persons affected by, and 

treatment for coronary heart disease, hypertension, cancer, diverticulosis, diabetes 

mellitus and osteoporosis. 

 

Learning Outcomes: 

The students should be able to: 

Understands the meaning of the terms nutrition, carbohydrate, protein, lipid (fat), 

vitamin, mineral, water, kilocalorie, and fiber. Determine the total calories (kcal) of a 

food or diet. Learn the epidemiological studies. Differentiate among hunger, satiation 

and satiety and how these influence our eating behavior. Recognize the different in 

structure between carbohydrates – monosaccharides, disaccharides, polysaccharides 

(e.g. starches) and fiber. Understands the functions of carbohydrate in the body and 

the problems that result from not eating enough carbohydrate. Recognize the 

beneficial effects of fiber on the body. Determine the food sources of carbohydrate 

and list some alternative sweeteners. List four classes of lipids and the role of each in 

nutritional health. Compare between saturated, monounsaturated, and polyunsaturated 

fatty acids in term of structure and food sources. Recognize the implications of 

various fats, including omega-3,omega-6, and omega-9. Describe how amino acids make 

up proteins. List the primary functions of protein in the body. Understand the term 

vitamin and classify the vitamins according to whether there are fat soluble or water 

soluble. Understand the functions of water in the body. Classify the minerals as major 

or trace minerals.   Describe the uses of energy by the body and what constitutes 

energy balance. Recognize the benefits and hazards of various weight-loss methods 

for severe obesity.Understands how protein-calorie malnutrition eventually can lead to 

disease in the body. Understand the causes of, effects of, typical persons affected 

by, and treatment for vitamin A, vitamin C, calcium deficiency.  Understand the causes 

of, effects of, typical persons affected by, and treatment for anorexia nervosa, 

bulimia nervosa. Understand the term body mass index and list the factors that might 
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cause obesity. Recognize obesity as a causative factor in a number of different 

conditions. Understand the overall processes of digestion in the mouth, stomach, small 

intestine and large intestine, as well as the role played by the liver, gall bladder and 

pancreas. Recognize the histology of the wall of the different parts of the digestive 

system. Identify the major nutrition-related health problems and approaches to 

treatment. Understand the causes of, effects of, typical persons affected by, and 

treatment for coronary heart diseases, hypertension, cancer, diverticulosis, diabetes 

mellitus and osteoporosis. 
  

Course 

Technical Skills 

Quantitative estimation and identification of carbohydrate (variety of sugar and 

starch), protein, lipids (visible and invisible) and vitamins in a variety of food such as 

fruits, vegetables, milk and other prepared food. 

 -Quantitative estimation  and identification of cholesterol in variety of cooking oil 

such as sunflower oil, corn oil, olive oil, canola oil, sesame oil and other kind of food. 

Course Content 

 Introduction to Nutrition 

 Carbohydrate 

 Lipid 

 Protein 

 Minerals, ions, vitamin and water 

 Energy Requirements 

 Unbalanced Diet 

 Over nutrition 

 Digestion and Absorption 

Disease linked to Diet 

BIOL4101 PLANT PHYSIOLOGY 

Course 

Description 

 

This course deals with plants viewed from the physiological aspect as systems that use 

solar energy and simple inorganic molecules to assemble complex chemical structures. 

These processes that enable the plants to complete these activities are the sum of 

the multiple physical and chemical processes. This includes the harvesting of solar 

energy (photosynthesis) to synthesize not only the carbohydrates, in the presence of 

water and minerals, but also other primary (proteins, fats etc.) and secondary 

(hormones, phenols etc.) metabolites, required for the regulation of growth 

(vegetative and reproductive) and development. These aspects are covered to 

familiarize the students with the functioning of the processes, involved. 

Course 

Objectives and 

Outcomes  

 

Course Objectives: 

The course should enable the students to understand: 

The organization of plants and plant cells, which includes the major components of a 

plant cell, the major plant tissues and the major plant organs. The relation between 

plant cells and   water.  The unique physical and chemical properties of water.  Osmosis, 

diffusion, water potential concept and   importance of turgor pressure in plant.  Water 

relation of the whole plant.  Explain the process of transpiration and the role of water    

vapour pressure differences in controlling the movement of water between plant leaves 

and the   atmosphere.  The anatomy of the water conducting system (xylem) in plants 
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in relation to the continuity of a water column in tall trees.  Plants and inorganic 

nutrients.  The essential and beneficial elements in plants. The     differentiation 

between macro- and micro-nutrients in their roles in plant growth.  Roots, soils, and 

nutrient uptake.  The description of soil make up and how soil chemistry affects 

mineral uptake by a plant     root.  The membrane transport mechanisms used to move 

ions across membranes in a plant.  Photosynthesis (carbon metabolism) in C3 and C4 

plants. The importance of leaf structure in the C4   plant in relation to the function of 

C4   metabolism and related this to photorespiration. Translocation and distribution of 

photoassimilates.  The type of carbon compounds that are found in the phloem. The 

source - sink concept and how it is involved in determining the direction and rate of 

translocation in the phloem.  The pressure flow hypothesis and show how it operates 

to drive translocation in the phloem. How sugars are loaded onto the phloem sieve tubes 

at the source and unloaded at the sink.  Cellular respiration.  The glycolytic pathway 

(conversion of hexose to pyruvate).  The citric    acid cycle (complete oxidation of 

pyruvate to CO2).  The electron transport chain (the passage of electrons to oxygen 

through this chain). The conservation of energy as reducing potential and ATP.  Role 

of hormones in plant development  and mode of their action.  The five recognized 

groups of plant hormones. For each of the five recognized groups of plant hormones, 

be able to describe the following: The natural or synthetic form (you do not need to 

know structures). Mode of Action (Physiological Action). Role in plant development.   

Learning Outcomes: 

The students should be able to: 

Recognize between plant organs (anatomy and morphology) and tissues (structure,      

function and location). Design a sketch of  plant cell. Understand the movement of 

water   between the plant cells according to   water potential gradient. The 

differentiation between osmotic pressure, osmotic potential and turgor pressure. 

Understand the movement of water through the whole plant in relation to the 

transpiration.  Understand the ascend of xylem water mechanisms  through the whole 

plant and  understand that several mechanisms have been proposed, but the only one 

to have stood the test of time combines transpiration with strong cohesive forces of 

water. Understand the nutritional requirements of plants that are satisfied by mineral 

elements, and compare between their roles in plant.  Understand the availability of 

nutrients in the soil and their uptake by roots through plasma membrane. Differentiate 

between simple diffusion, facilitated diffusion and active transport; Understand the 

characteristics of solute transports across the membranes of all cells.  Describe 

several interrelated variations of photosynthetic carbon metabolism in higher    plants.  

Understand how to compare C3 and C4 metabolism.  Describe the significant way in 

which CAM differs from C4 metabolism. Understand the structure of the phloem and 

its function in the translocation and distribution of photoassimilates.  Understand the 

source and sink concept in relation to the translocation of photoassimilates.  

Understand how sugars are loaded and unloaded on to the phloem sieve tube at the 

source and sink respectively.   Understand biochemistry and physiology of cellular 

respiration. Understand the     relationship between glycolytic pathway, citric and acid 

cycle and electron transport chain.  Understand the calculation of NADP, FADH2 and 

ATP numbers in each metabolic stages of cellular respiration.   Understand the 

concept of hormones and their principal physiological roles in plants. Describe how 

auxin causes cell elongation and cell expansion, gibberellin controls stem elongation and 

seed germination, and kinetin controls nutrient  mobilization and senescence 
 
.   
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Course 

Technical Skills 

Estimation of Chlorohyll a and b by spectrophotometer 

- Determination of water potential of plants by tissue weight change method. 

- Diurnal transpiration rate determination by transpiration decline curve method. 

- Bioassay methods of phytohormones and their regulatory effects on plants.  

 

Course Content 

 The organization of plants and plant cells 

 Plant cells and water 

 Water Relations of the Whole Plant 

 Plants and Inorganic Nutrients: 

 Photosynthesis:  Carbon Metabolism 

 Translocation and Distribution of Photoassimilate (Carbon Compounds formed 

from Photosynthesis) 

 Cellular Respiration: Retrieving the Energy in Photoassimilates 

 The Role of Hormones in Plant Development 

BIOL4102 HISTOLOGY & HAEMATOLOGY 

Course 

Description 

 

This course introduces the students to an area of blood constituents cells and plasma, 

blood clotting, blood cell formations, blood transfusions and bone marrow 

transplantation. Blood diseases leukemia, anemia, hemophilia are discussed. The study 

of different animal tissues particularly mammalian tissues and study the tissue 

injuries, cellular and tissue repair, cell culture and tissue engineering will be are 

included in this course. 

Course 

Objectives and 

Outcomes  

 

Course Objectives: 

The course should enable the students to: 

Describe the principles and practice of microscopy.Investigate the processes involved 

in the preparation of pathological specimens.Investigate histopathology and 

cytopathology.Describe the formation and function of blood.Investigate blood 

disorders. 

 

Learning Outcomes: 

The students should be able to: 

Demonstrate the use of the light microscope for the examination of tissues. 

Distinguish between magnification and resolution. Assess advantages and 

disadvantages of different types of microscopes commonly used in the investigation 

of histological specimens. Identify a range of cellular components as seen under the 

electron microscope.Carry out the measurement of cells under a microscope.Identify 

and describe the application of methods used to fix tissue.Demonstrate the ability to 

processes named tissues with respect to dehydration, embedding, sectioning, slide 

preparation, and decalcification. Use a variety of staining techniques in order 

to demonstrate the specificity of the commonly applied histological stains.Describe 

the ways in which human tissue may be affected by disease.Identify, using the 
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microscope or photographic records, normal and abnormal cell structure in a variety 

of tissues.. Review the principles of blood formation and the synthesis and 

function of hemoglobin. Analyze blood and bone marrow smears to identify 

mature and precursor blood cells.Review the function of the different blood 

cells.Summarize the processes involved in the preparation of blood and blood products 

for transfusion, and the selection and preparation of tissue for transplantation.  

Evaluate the quality control and screening procedures used in the transfusion 

service.Classify the forms of anemia. Explain the causes, effects and epidemiology of 

malignant blood disorders. e.g. Leukemia.Compare the changes in the blood in response 

to protozoan, viral and bacterial infections.. Use practical techniques to 

demonstrate how blood is assessed for the presence of abnormalities, e.g. tissue 

staining, cell counts and examination of cell structure 

 

 

 

Course 

Technical Skills 

 Examination of four types of tissues with emphasis on deeper microscopic 

structures in organ level. 

 Blood smear preparation both normal and pathological. 

 Haematocrit (hct) measurement 

 Blood typing 

 Differential white blood cell count 

 Haemoglobin measurement 

 Coagulation time 

 Total red and white blood cell counts 

Course Content 

 Use of The Light Microscope 

 Microscopy: Resolution and Magnification  

 Different Types of Microscopes  

 Microscopy: Micron  

 Preparation of Pathological Specimens  

 Commonly Applied Histological Stains  

 Microscopic and Photographic Normal Tissues  

 Basic Pathology  

 Formations and Functions of Blood  

 Blood Transfusion  

Blood Disorders 

BIOL4202 BIOLOGICAL CONTROL 

Course 

Description 

 

Biological control has been defined as "The action of parasites, predators, or 

pathogens in maintaining another organisms' population density at a lower average than 

would occur in their absence. "It was also defined as "Manipulation of natural enemies 

of plant, animals and humans, by man to control pests' predator or pathogens". 

 

The ecological principles and applied practices of modern biological control of virus, 

bacteria, fungi, parasites, insects, weeds and plant, animal and human pathogens will all 

be studied in this course. 
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Course 

Objectives and 

Outcomes  

 

Course Objectives: 

The course should enable the students to: 

Understanding theory and application of biological control principles.Introducing 

students to the biological control agents used to control insect, plant and animal 

pathogen and weeds. Acquiring a fundamental knowledge of the life history of natural 

enemies and their use in biological controls. Providing the students with an overview of 

application of biological control program in plant, animal and human disease. Introducing 

the student in a field of biological sources that could be used for controlling the 

disease as alternative agents for protection of environment from their pollution and 

insect or infectious agent resistance. Learning the principle mechanisms of interactive 

effects of biological agents with their targets, hot, plant, animal or human and 

environments. Demonstrating ability to produce a scientifically research term paper 

that the student chooses in the beginning of the course. 

 

Learning Outcomes: 

At the end of the course the students should be able to : 

Explain the theory, practice and science of biological control. Evaluate scientific 

studies and concepts related to biological control. Assess the current and future roles 

of biological control within the context of agriculture, industrial, health and natural 

ecosystem. Apply ecological principles of biological control of plant, animal and human 

pests by infection, parasitoids, predators, pathogens and  entemopathogenic 

nematodes to manage pest problems. 

Design and implement projects involving biological control agents and methods. 

Communicate with their work effectively using the formats commonly employed in 

scientific oral presentation and writing his/her project through Lab work. 

Can describe and understand the strategies used in biological control. Know about and 

can describe the main types of organisms used for or of potential interest for 

biological control. Describe methods used for diagnostics, isolation, characterization, 

bio-assay and field experiments of relevance for biological control. Ability to select 

relevant methods to study the interactions between biocontrol organism, target host 

and environment. Ability to analyse and decide about potential risks using biological 

control both in a specified system and in a more general context. Ability to use 

scientific literature to discuss own data. 

 
 

  

  

POLLC4100 POLLUTION & ITS CONTROL (Dept. Elective) 

Course 

Description 

 

This course introduces students to general understanding of pollution and the role of 

man in defaulting his own environment. The sources of air, water, soil, radioactive and 

noise pollutions, the types of their  pollutants and methods of controlling or minimizing 

air, water, soil, radioactive and noise pollutions are discussed. 
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Course 

Objectives and 

Outcomes  

Course Objectives: 

The course should enable the students to: 

Introduce the students to an elementary introduction of concepts and issues in 

environmental pollutions (air, water, thermal, soil, food, noise, light and ending with 

their effects on global warming. Understand the basic principles of air pollution; 

Identify the significant factors affecting air pollution; Apply analytical techniques to 

solve problems in air pollution measurement and control; Appreciate the extent and 

significance of the issues related to water quality and quantity facing the world. 

Understand the impacts of human activities (via changes in chemical, biological and 

physical parameters) on water quality.  Give the basic understanding of thermal 

pollution, its sources, and ecological effects on living organisms in water and/or 

terrestrials.  Know how soils respond to man-made disturbances, determine the 

efficiency of soils as “filters”, i.e. the efficiency of soils to degrade and retain 

environmental pollutants, and learn biotechnological methods for cleaning soils and 

groundwater.  Ensure food is handled, prepared, stored and served as hygienically as 

possible and also prevent food contamination with the improved food safety knowledge 

change attitudes and motivate students to use this knowledge at workplace.  Provide 

students with the basic scientific principles of noise pollution, solid and hazardous 

waste management. Get awareness of uses of artificial lights (environmental), 

developing proficiency for quantitative measurement and assessment of light quality 

(technical).  Introduce the students to a subject of body contamination with heavy 

metals and its effects on the body and how could be decontaminated. Illustrate 

components of the earth , carbon cycle and quantitatively describe how addition of 

CO2  to the atmosphere through burning fossil fuel and green house both will influence 

the climate and importantly gain their scientific basis to analyze and critique policy 

issues related to global warming. 

 

Learning Outcomes: 

The students should be able to: 

Have developed and understood the sources, effects, and control of pollutants and how 

to protect the environment generally and Oman’s specifically. Identify the sources, 

types and effects and impacts of air pollutants on various categories of recipients. 

Recognize the need for sampling and monitoring and analysis of air pollutants both in 

the ambient air and form source emissions. Learn the protection measurements against 

indoor and out door air pollutants.  Learn how to characterize source water, and the 

best available technologies (BAT) for physical and chemical treatment of drinking 

water. Learn how to characterize wastewater, and the (BAT) for physical, chemical 

and biological treatment of wastewater. Be aware of the sources of thermal pollution. 

Know the skills of the modern technology for controlling thermal pollution problems 

and its role in global warming. 

Classify and summarize the molecular mechanisms controlling pollutant 

degradation/transformation and bonding in soils and water. Describe key properties 

and processes of soil, and environmental pollutants critical for sorption, degradation, 

bioavailability and transport of pollutants in terrestrial systems.  Identify causes of 

and prevention procedures for food-borne illness, intoxication, and infection; 

demonstrate good personal hygiene and safe food handling procedures; describe food 

storage and refrigeration techniques; explain sanitation of dishes, equipment, and 

kitchens including cleaning material, garbage, and refuse disposal. Know and understand 

how to apply and monitor good hygiene practices. Know and understand their rule in 

the implementation of food safety management procedures. Know and understand their 
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expected behaviors with regard to compliance with relevant food safety legislation. 

Recognize the types and sources and effects of noise pollution. Identify the strategies 

and control technologies for noise pollution. Provide a basic knowledge of the 

methodology of environmental noise measurement, including the use of modern sound 

level meters and analyzers. Become familiar with environment protection through 

reduction of light use which leads to reduce pollutant production by electric power 

plants.  Aid in reduction of global warming through his reduction of electricity use, 

water reuse and conservation air protection, stop smoking and green house gas 

production. Aid in the understanding  of body contamination-decontamination with 

heavy metals.  Manage a reduction of light pollution through their reduction in lighting. 
 
 

Course 

Technical Skills 

- Waster water analysis and isolation of pathogenic bacteria by spread plate technique. 

- Estimation of emitted carbon-di- oxide gas from automobile exhausts by titration 

method. 

- Efficacies of Plants’ Phytoremediation potential by using early germination and 

phenotypic analysis method. 

- Toxicity investigation of environment by using human buccal cells as efficient 

bioindicator methods. 

- Analysis of particulate matter density and size (μ) by microscopic investigation.  

Course Content 

 An Overview of Environmental Pollution 

 Air Pollution 

 Water Pollution 

 Thermal Pollution 

 Soil Pollution 

 Food Contamination 

 Noise Pollution 

 Light Pollution 

BIOL4203 FOOD ANALYSIS 

Course 

Description 

 

This course deals with the investigations in food science and technology, whether by 

the food industry, governmental agencies, or universities.  Provide information about 

determination of food composition and characteristics, trends and demands of 

consumers, the food industry and national and international regulations challenge food 

scientists as they work to monitor food composition and to ensure the quality and 

safety of food supply. Present students with the knowledge of quality management 

program which is required in all food products analysis. 

Course 

Objectives and 

Outcomes  

Course Objectives: 
The course should enable the students to: 

Recognize how food industry meets the trends and demands of consumers, and understand 

the awareness of government regulations, international standards and policies concerning 

food safety and quality.  Outline regulation on nutrition labeling and the food exempt from 

mandatory nutritional labeling requirements. Understand methods of evaluation of 

analytical data, reporting experimental results, rejecting data and determine the reliability 

of analysis.  Understand sampling and sample preparation and outline factors affecting 

choice of sampling plan and determine the optimum sampling size, statistical analysis, 
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source of errors and specificity.  Determine moisture and total solids contents of 

foods. Explain ashing and recognize the importance of ashing in food analysis.  Understand 

the principle of carbohydrate analysis and determine the total carbohydrate by phenol-

sulfuric method.  Explain extraneous materials and recognize the diagnostic characteristics 

of filth. Create understanding of food safety and technology and explain harmful 

substances in food such as pathogens, chemical contamination, pesticides, organic 

alternatives, animal drugs and natural toxins and the regulation governing residues in food. 
 

Learning Outcomes: 

The students should be able to: 

Explain how food industry meets the trends and demands of consumers.  Understand 

that food scientists must be aware of government regulations and international 

standards and policies concerning food safety and quality. Apply steps in selecting and 

preparing samples for food analysis. Understand the choice and validity of methods of 

food analysis. Explain regulation on nutrition labeling. Understand daily values and 

serving size. Outline the food exempt from mandatory nutritional labeling 

requirements. Define the nutritional content claim. Understand methods of evaluation 

of analytical data. Determine the reliability of analysis. Understand Sensitivity and 

Detection limit.  Understand methods of reporting experimental results. Apply method 

of rejecting data. Apply sampling and sample preparation. and understand the 

population that is to be sampled.  Explain factors affecting choice of sampling plan and 

determine the risks associated with sampling.  Understand Non-probability and 

Probability sampling.  Determine the optimum sampling size and statistical analysis. 

Determine the source of errors, and understand specificity. Understand oven drying 

methods in removal of moisture. Determine moisture and total solids contents of foods.  

Understand ashing and recognize the importance of ashing in food analysis. Understand 

the principle of carbohydrate analysis. Determine the total carbohydrate by Phenol-

Sulfuric acid method.    

Define the Extraneous materials and understand the isolation principles applied to 

food processing. Understand food safety and technology and explain harmful 

substances in food such as pathogens, chemical contamination, pesticides, organic 

alternatives, animal drugs and natural toxins and the regulation governing residues in 

food. Apply safe food practices and understand hazard analysis critical control point. 

Explain food preservation. 

Course 

Technical Skills 

-To differentiate between accuracy and precision in analyzing food. 

-The use of oven to obtain the “moisture content” in liquid and solid foods.  

-The use of various reagents to differentiate between the different types of 

carbohydrates including their specific features 

(E.g. reducing or non –reducing sugar). 

-To investigate the content of free fatty acid in different commercial oils. Titration 

method was used. 

-The use of acid and alkali to test free fatty acid content in oil. 

-Microscopic investigation of cholesterol. 
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-Preforming a “dehydration “process with a reagent, to examine the presence of 

cholesterol. 

 

Course Content 

Food analysis Theory content : 

 Introduction to food analysis 

 Government regulation 

 Nutrition labeling 

 Evolution of analytical data 

 Sampling and sample preparation 

 Moisture and total solid analysis 

 Ash analysis 

 Carbohydrate analysis 

 Analysis of extraneous matter 

 Harmful substance. 

 Food analysis practical content :  

 Assessment of accuracy and precision 

 Determination of moisture in solids 

 Determination of moisture in liquids 

 Qualitative analysis of carbohydras I 

 Qualitative analysis of carbohydras II 

 Separation of amino acid by paper chromatography 

 Determination of free fatty acids 

 Quantitative analysis of lipids 

 Quantitative analysis of lipids and determination of saponification value. 

• Determination of iodine value. 

BIOL 4205 IMMUNOLOGY 

Course 

Description 

 

This course is designed to explain briefly the components and the functioning of the 

immune system. The role of the cells and organs producing the immune response will 

be described. The differences between innate and acquired immunity will be discussed. 

The action of humoral immunity and cell mediated immunity to destroy pathogens and 

the mechanism of interaction between antigens and antibodies will be explained. The 

efficacy of vaccinations as a prophylaxis measure to prevent diseases will be studied. 

Knowledge of Immunoassays to detect levels of immunity and for diagnosis of diseases 

will be acquired. This course also highlights on some important immunodeficiency 

disorders and causes of hypersensitivity reactions. 

Course 

Objectives and 

Outcomes  

 

Course Objectives: 

This course should enable the students to: 

1.  Demonstrate a  comprehensive understanding of components and functions of the  

immune system. 

2.  Distinguish between innate and adaptive immunity 

3.  Understand the role of humoral and cell mediated immunity to fight infection 

4.  Describe the immunological methods and their applications 

5.  Understand the importance of prophylaxis by passively acquired immunity and  

vaccinations 
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6.  Recognize defects in functioning of cells of the immune system  leading to  

immunodeficiency and distinguish between primary and acquired  

immunodeficiencies. 

7.   Identify inappropriate immune response resulting in hypersensitivity reactions. 

 

Learning Outcomes: 

A student who satisfactorily completes the course should be able to: 

1. Describe the location and function of various organs in the human body which are  

involved with the immune system 

2. Explain the types of cells and tissues produced by these organs and their specific 

role  

in the immune system. 

3. Categorize the barriers against infection and identify role of antigen presenting 

cells,  

lymphocytes and phagocytes that kill microorganisms 

4. Explain production of primary antibodies in response to specific antigens and  

acquired memory produced by secondary antibody response. 

5. Illustrate how humoral and cell mediated mechanisms provide a defensive strategy. 

6. Understand the use of passive immunization and vaccination for control of infection  

and describe how vaccines can protect populations and individuals. 

7 Discuss the advantages and disadvantages of live and killed vaccines and vaccine  

efficacy and safety 

8. Perform various techniques to detect and quantitate antibodies and antigens. 

9. Discuss primary and secondary immunodeficiencies and hypersensitivity reactions 

 

Course 

Technical Skills 

Technical skills are acquired to conduct various immunological techniques. Recognition 

of different types of immune cells and organs by examining under microscope. Skills 

to separate immune cells from whole blood, assess neutrophil function by observing 

the process of phagocytosis. Performing haemagglutination test to identify blood 

groups. The students also develop understanding to prepare cell suspensions from 

lymphoid organs and perform immunoassays to detect antigen-antibody patterns by 

double diffusion and enzyme linked immunosorbent assay (ELISA). 

Course Content 

1.  The cells of the immune  system  

2.  The organs of the immune  

System 

3. Innate Immunity 

4. Acquired Immunity 

5. Antibodies 

6. Immunization 

7. Hypersensitivity reactions 

8. Immunodeficiency 

9. Immunoassays 
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BIOL4201 PROJECT IIA 

Course 

Description 

 

Provides experience to select and apply knowledge and skills from those developed 

during the program to an extended individual study. It involves planning, seeking 

information, implementation, interpretation of results, evaluation and presentation of 

the project in writing and orally. 

Course 

Objectives and 

Outcomes  

 

Course Objectives: 
The course should enable the students to: 

Use science process skills including observation, classification, communication, 

measurement (metric), prediction, interference, and collecting and analyzing data.  Design 

and conduct a scientific experiment that identifies the problem, distinguishes, manipulates, 

responding and controlled variables; collect analyze, and communicate data, and make valid 

interference and conclusion. Use traditional reference materials and current technologies 

to explore background, historical, and current information related to a science concept. 

Choose a problem, research the problem, develop a hypothesis write procedures, run 

experiments, collect data and present these data.  Compare scientifically his data with 

others published data and figuring out his approach and achievement of his hypothesis.  

Write a project results and present them in a scientific methods, power point, poster, in a 

viva dissertation in presence of a scientific committee. Learn the purpose of what he/she 

will be doing and why. Provide a detailed description of the experiments being performed. 

List materials and procedures to be followed. How he/she will have the experiments to be 

used. Identify the control and experimental groups. Identify all safety concerns. Take 

detailed notes of measurements and observations; and how to record these in his Log Book. 

Be upon completion of the experiment provided a detailed discussion of the experimental 

results and any sources of error. Write research paper for publication in the scientific 

journal. 

 

Learning Outcomes: 
The course should enable the students to: 

Use science process skills including observation, classification, communication, 

measurement (metric), prediction, interference, and collecting and analyzing data. Design 

and conduct a scientific experiment that identifies the problem, distinguishes, manipulates, 

responding and controlled variables; collect analyze, and communicate data, and make valid 

interference and conclusion. Use traditional reference materials and current technologies 

to explore background, historical, and current information related to a science concept. 

Choose a problem, research the problem, develop a hypothesis write procedures, run 

experiments, collect data and present these data.  Compare scientifically his data with 

others published data and figuring out his approach and achievement of his hypothesis.  

Write a project results and present them in a scientific methods, power point, poster, in a 

viva dissertation in presence of a scientific committee. Learn the purpose of what he/she 

will be doing and why. Provide a detailed description of the experiments being performed. 

List materials and procedures to be followed. How he/she will have the experiments to be 

used. Identify the control and experimental groups. Identify all safety concerns. Take 

detailed notes of measurements and observations; and how to record these in his Log Book. 

Be upon completion of the experiment provided a detailed discussion of the experimental 

results and any sources of error. Write research paper for publication in the scientific 

journal. 
 

Course 

Technical Skills 

 Experiments and Practicals; 

 Group discussions;   
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 Independent selection of research oriented project topic & design of 

project;  

 Literature survey by students;  

 proper referencing; sampling;   

 independently planned & executed experiments;  

 safety aspects stressed on; 

 Student’s reports, presentations 

Course Content 

 Finding Information 

 Sample Collection & Preparation of Action Plan 

 Experimental work 

 Writing up of Introduction 

 Pre viva 

Viva 

BIOL4203 PLANT BIOTECHNOLOGY & PATHOLOGY 

Course 

Description 

 

This course deals with gene technology in plants with the major focus on plant tissue 

culture and genetic engineering.  The course also deals with the major strategies that 

have been applied to crop improvement, genetically engineered traits, biotech 

revolution, genetically engineered food, nutritionally enhanced plants and molecular 

farming.   Moreover, the course also includes plant pathology, in which the basic 

concepts of pathology are discussed. It deals with the Epidemiology of diseases, Host-

plant recognition, Mechanism of pathogenecity, types of diseases and Disease 

management. 

 

Course 

Objectives and 

Outcomes  

 

Course Objectives: 

The course should enable the students to: 

Understand the basic concepts of plant tissue culture and their applications. To know 

the importance and its utility in the various fields of plant tissue culture. To get 

introduced to all the plant in vitro culture techniques and where and how it is applied 

in the field of plant biotechnology. Enlighten the students with the latest/current 

methodologies in the various fields of plant biotechnology. Explain and recognize the 

structure and regulation of plant gene expressions. Enable to have a through knowledge 

of various vectors responsible for the production of transgenic plants. Explain the role 

of various vector systems in the field of plant genetic engineering and transgenic. 

Learn transformation techniques 

Throw light on the various techniques of transformation and its advantages. To make 

them understand the critical mechanism of transformation through various methods. 

Understand horticulture and study of nutritional enhanced plants etc. To obtain 

knowledge of various applications in plant biotechnology i.e. crop improvement, 

molecular farming, biotech revolution, G.M. foods in horticulture and study of 

nutritionally enhanced plants, etc. Understand what conventional breeding is and show 

the difference between conventional plant breeding and plant tissue culture and its 

improvement in plant biotechnology. Show the advantage and disadvantage of breeding 

techniques. Comparative study of both the techniques should be done. Introduce to 
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the basic terms of pathology and its advantages and disadvantages in the field of plant 

biotechnology.  Beware of the main cause of plant diseases (viruses, bacteria, fungi, 

nematodes, insects), symptoms they cause. Teach them the basic mechanism of  

pathogenesis. Detailed information about the various aspects of epidemiology, disease 

diagnosis and control, including biological and chemical control legislation should be 

insisted. Make them understand the mechanism of symbiosis. Differentiate and give 

detailed account of symbiosis with bacteria and symbiosis with fungi. To teach the 

mechanism of pathogenicity biotrops, necrotrops and enzymes produced. Disease and 

management. Enable them to gain the knowledge about the different types of diseases 

such as (fungal, bacterial, viral, nematode insect, seed borne, post harvest  diseases. 

Gives a detailed account and knowledge of the various plant diseases. Teach the best 

way to control by chemical and biological means. 

Learning Outcomes: 

The students should be able to: 
Define what is plant tissue culture and pathology and become familiar with the basic 

terminology   of plant biotechnology and pathology and apply wherever necessary. Able to 

perform the various tissue culture techniques through their theoretical knowledge. Apply 

the tissue culture techniques in microprapagation, regeneration, protoplast culture 

biochemical production. Know the functions and structure of the genes and what do they 

code for. Able to recognize a vector system, which would be suitable for desired traits 

through theoretical knowledge. Differentiate between plant and animal vectors. Knowing 

about the various transformation techniques such as electroporation, microinjection, and 

particle gun method one can perform the gene transfer technique in plants. Will be in the 

position to carry out transformation experiments independently in the laboratory. Able to 

differentiate between direct gene transfer and indirect gene transfer. Will be in the 

position to apply these applications in the development of agriculture, genetic engineering 

fields. e.g. production of G.M. foods etc. Will be able to show the basic differences and 

adopt the technique practically which would be fast and best and economical. Able to apply 

molecular biology techniques in production of plant tissue culture. Identify the plant 

pathogens. Study their symptoms and recognize the causative organism. Be in a position to 

isolate the organism causing disease to plants. Understand the applications of these 

diseases and their drastic effects in the field of plant biotechnology and pathology.  

Students should be able to explain the epidemiology of diseases, inoculums, potential, and 

rate of spread, vectors and epiphytotics. Should be able to apply the knowledge and skills 

related to arrest the rate of spread of the disease in plants and find a solution for it. Will 

be in the position to identify them  and learn the disease controlling strategies  They will 

understand the host –plant relationship and learn the concept of symbiosis and pathogen 

city with respect to plant –microorganism interaction. They will understand the symbiosis 

mechanism with fungi type, causative fungi diagnostic features, and isolation culture. 

Inoculation and screening. Explain the mechanism of pathogenicity. Have a thorough 

knowledge about the enzymes produced by them and their drastic effects in the field of 

plant biotechnology and pathology. Aware of the types of plant diseases. Will be in the 

position to identify them and learn the disease controlling strategies. In a position to 

explain disease control strategies including fungicides. Apply biological control of plant 

pathogens and weeds using microorganism 
 

 

Course 

Technical Skills 

-Basic organization of plant tissue culture laboratory -preparation of plant tissue 

culture media-optimization of different surface sterilizing agents and time duration 

on seed germination. 

- Raising of aseptic seedlings on basal plant tissue culture media- -initiation callus from 

aseptic seedlings 
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-Initiation of callus from carrot taps root system. 

-Optimization of culture conditions required for the plant growth, handling the 

instruments for aseptic manipulation of explants, molecular calculations for the 

preparation of media etc 

Course Content 

 Plant Culture application 

 Plant Genomes :Its Expression and Regulation 

 Plant genetic engineering 

 Plant transformation technique 

 Transgenesis in crop improvement 

 Plant pathology 

BIOL4302 FOOD PROCESS TECHNOLOGY 

Course 

Description 

 

 

Introduces students to understand the basic principles and applications for major 

processing techniques of commercial importance. Both science and engineering 

principles are covered. Highlighting the chemical and microbiological basis of food 

preservation and covering the mathematical basis for modeling and processing 

applications. Present students with the knowledge of three methods of preservations: 

thermal processing, freezing, and dehydration. 

 

Course 

Objectives and 

Outcomes  

 

Course Objectives: 

The course should enable the student to: 

Recognize the importance and role of food processing; Understand the quality 

attributes of raw materials and their quality assessment methods; To establish the 

means of controlling microorganism; Understand the principal of thermal processing 

and understand its different techniques and applications compare between different 

blanching equipment; Understands the purpose of thermal processing and the methods 

used in thermal food processing; Understand the effects of cooling,    refrigeration 

and freezing on food;  Create understanding of food dehydration; Recognize the 

principle of food concentration and its importance and discuss different methods of 

concentration and their effect on food product quality 

 

 

 

Learning Outcomes: 

The students should be able to: 

Define food processing and study its types of methods; Discuss the importance and 

impact of modern food processing including biological process to digest organic food 

waste (Echo- friendly) and its global issues; Learn and be familiar with processing 

terms; Be familiar with different unit operations used in food processing; Be familiar 

with the effect of processing on microorganism; Understands different methods used 

in thermal food processing; Recognize the universal goal of thermal processing; 

Distinguish between different methods used in thermal processing; Understand the 

principle of pasteurization and aseptic sterilization; Discuss the influence of canning; 
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Explain the principle of canning and list steps involved in canning processing; 

Understand the effects of refrigeration of foods; Discuss changes in chemical 

reaction rates of foods during the process of freezing; Recognize different methods 

used in food dehydration; Study the importance and effects of concentration of food; 

Discuss different methods of concentration; Discuss the changes during concentration 

 

 

Course 

Technical Skills 

- Know how of applied aspects of food processing, particular emphasis placed on the 

application of three commercial processes, thermal processing, freezing and 

dehydration. 

- Examination of the microbial basis for thermal process. 

- Techniques and equipment used in commercial food processing. 

- Understanding the concept of dehydration, drying fundamentals and drying 

equipment. 

- Know how of food processing techniques as blanching, pasteurization, sterilization, 

freezing, drying, post harvest storage, drying techniques, moisture absorption 

isotherms and water activities 

- Understanding the concept of flour milling (skills gained from spending three hours 

in one of the milling industries available in Muscat) . 

- Understanding the concept biscuit production and package (skills gained from 

spending three hours in one of the biscuit industries available in Muscat). 

- Understanding the concept of juices, potato chips and sweets production and package 

(skills gained from spending three hours in one of the potato, juices and sweet 

industries available in Muscat). 
 

Course Content 

 Introduction to food processing technology 

 Terms usually used in food processing 

 Unit operation in food processing 

 Microbiology in Food processing 

 Thermal Processing 

 Low – temperature preservation 

 Food Dehydration 

 Food Concentration 
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BIOL4301 PROJECT II B 

Course 

Description 

 

Provides experience to select and apply knowledge and skills from those developed 

during the program to an extended individual study. It involves planning, seeking 

information, implementation, interpretation of results, evaluation and presentation of 

the project in writing and orally. 

Course 

Objectives and 

Outcomes  

 

Course Objectives: 

The course should enable the students to: 

Use science process skills including observation, classification, communication, 

measurement (metric), prediction, interference, and collecting and analyzing data.  

Design and conduct a scientific experiment that identifies the problem, distinguishes, 

manipulates, responding and controlled variables; collect analyze, and communicate 

data, and make valid interference and conclusion. Use traditional reference materials 

and current technologies to explore background, historical, and current information 

related to a science concept. Choose a problem, research the problem, develop a 

hypothesis write procedures, run experiments, collect data and present these data.  

Compare scientifically his data with others published data and figuring out his 

approach and achievement of his hypothesis.  Write a project results and present them 

in a scientific methods, power point, poster, in a viva dissertation in presence of a 

scientific committee.  Learn the purpose of what he/she will be doing and why. Provide 

a detailed description of the experiments being performed. List materials and 

procedures to be followed. How he/she will have the experiments to be used. Identify 

the control and experimental groups. Identify all safety concerns. Take detailed notes 

of measurements and observations; and how to record these in his Log Book. Be upon 

completion of the experiment provided a detailed discussion of the experimental 

results and any sources of error. Write research paper for publication in the scientific 

journal. 

 

 

Learning Outcomes: 

The students should be able to: 

Familiar with how to take scientific measurements.  Designing an experimental 

approach to solve some problems in the field of biotechnology. Having know-how of 

running experiments. Reporting and documenting his/her results in Log Book. Having 

background in statistical analysis of his/her results. Familiar with biosafety 

measurements. Sharing in reducing global worming by protecting the occupational 

pollution. Enhancing his working skill for many biotechnology experiments.  Sharing, 

professionally, in discussing this results presentation in fron of his/her lecturers.  

Capable of handling, keeping, storing the biological samples, without spoiling and making 

pollution.Running project in HCT will increase his technology skill which being required 

in Oman Today. 

 
 

Course 

Technical Skills 

 Experiments and Practicals; 

 Group discussions;  

 Proper referencing;  
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 Independently planned & executed experiments;  

 Safety aspects stressed on;  

 Properly formatted student reports; 

 Student’s presentations 

Course Content 

 Review of Project IIA.  

 Designing the remaining experiments 

 Submission of the requisition form for the experiments  

 Distribution of the hard copy of the project format and contents guidelines. 

 Submission of the final action plan for Project IIB.  

 Discussion on Project Report format and contents guidelines. 

 Making the report. 

 Mock presentation and discussion. 

 Completing the final project report and notebook  

 Final presentation and Viva 
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COURSE MAPPING 

New Programme vs OND up to Diploma Level 

Course contents matched approximately 

NEW Programme 

Applied Biology 

OND Programme 

Biology Specialization Matched Courses Matched Courses 

Course Code Description CR Course Code Subjects CR 

CHEM1102 Fundamentals of Chemistry 3 SCIG 120 

SCIG 220 

Chemistry 1A 

Chemistry 1B 

3 

3 

BIOL1100 Fundamentals of Biology 4 SCIG 110 

SCIG 210 

Biology 1A 

Biology 1B 

3 

3 

LABT1201 Laboratory Techniques 3 SCIG 141 

SCIG 241 

Lab. Tech 1 

Lab. Tech 2 

2 

2 

CHEM1202 Chemistry I 3 SCIC 310 Chemistry II 4 

CHEM2104 General Organic Chemistry 3  Up to 75% contained in all 

Chemistry courses 

 

SLOM1103 Safety & Lab. Management 3 SCIG 410 Safety & Lab. Management 2 

PHYS1201 Physics 3 SCIG 130 

SCIG 230 

Physics 1A 

Physics 1B 

3 

3 

ITAD1100 Advance IT Skills 3 COMS 110 

COMS 210 

I.T. I 

I.T. II 

1 

1 

MATH 1102 Pure Math 3 MATS 110 Math I 3 

BIOL2101 Cell Biology 3 SCIB 310 Cell Biology 4 

INST2200 Instrumentation 3 SCIB 330 Instrumentation 3 

CHEM2201 Analytical Chemistry I 3 SCIB 341 Analytical Tech. 3 

BIOL2102 Biology Lab Techniques 3 SCIB351,441 Microbiological techniques III, 

Biology Technique IV [80% 

covered] 

4 

BIOL2103 Biochemistry 3 SCIB 420 Biochemistry 3 

ASAC 2413 Project IA 3 SCIC 451 Project 3 

ASAC 2414 Project IB 3 

Additional Extra Courses to be taken Extra Courses to be matched 

ENTW 1100 Technical Writing I 3 ENLS 110 English I 3 

ENTW 1200 Technical Writing II 3 ENLS 210 English II 3 

BACO 1212 Job Search Techniques 3 ENLS 310 English III 3 

PHIL 2108 Business Ethics 3 ENLS 410 English IV 3 

ENGL 2100 Technical Communication 3    

PHIL 2200 Formal Logic 3    

BIOL2201 Molecular Biology     

BIOL2203 Microbiology     

 On Job Training     
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New Programme(Biology) vs Lab.Schools up to Diploma Level 

Course contents matched approximately 

NEW Programme 

Applied Biology,Jan’13 

Lab. Schools Programme 

 

Matched Courses Matched Courses 

Course Code Description CR Course Code Subjects CR 

CHEM1102 Fundamentals of Chemistry 3 SCIG 120 

SCIG 220 

Chemistry 1A 

Chemistry 1B 

3 

3 

BIOL1100 Fundamentals of Biology 4 SCIG 110 

SCIG 210 

Biology 1A 

Biology 1B 

3 

3 LABT1201 Laboratory Techniques 3 SCIG 141 

SCIG 241 

Lab. Tech 1 

Lab. Tech 2 

2 

2 
CHEM1202 Chemistry I 3 SCIS 430 Chemistry 4S 3 

CHEM2104 General Organic Chemistry 3  Up to 75% contained in all 

Chemistry courses 

 

SLOM1103 Safety & Lab. Management 3 SCIG 410 Safety & Lab. Management 2 

PHYS1201 Physics 3 SCIG 130 

SCIG 230 

Physics 1A 

Physics 1B 

3 

3 
ITAD1100 Advance IT Skills 3 COMS 110 

COMS 210 

I.T. I 

I.T. II 

1 

1 MATH 1102 Pure Math 3 MATS 210 Math I & II 3,3 

BIOL2101 Cell Biology 3  Up to 75% contained in all 

Biology courses 

 

BIOL2102 Biology Lab Techniques 3 SCIS 351 Lab Tech III (Biology) 

Lab Tech IV (Biology) 

2 

INST2200 Instrumentation 3 SCIS330 Instrumentation  

Additional Extra Courses to be taken Extra Courses to be matched 

ENTW1100 Technical Writing I 3 ENLS 110 English I 3 

ENTW1200 Technical Writing II 3 ENLS 210 English II 3 

ENGL2100 Technical Communication 3 ENLS 310 English III 3 

BACO1212 Job Search Techniques 3 English III English IV 3 

PHIL2108 Business Ethics 3    

PHIL2200 Formal Logic 3    

BIOL2103 Biochemistry 3    

CHEM2201 Analytical Chemistry I 3    

BIOL2201 Molecular Biology 3    

BIOL2203 Microbiology 3    

BIOL2202/23

01  

Project IA/IB 3    

 On Job Training     

 TOEFL Test     
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Student Centered Approaches – Applied Biology 

Level 
Course 

code 
Course title 

Total No. 

of 

outcomes 

No. of 

outcomes 

covered 

No. of 

outcomes 

covered 

by SCA 

% of 

outcomes 

covered 

by SCA 

Method used 

to cover SCA 

Diploma LABT1203 Lab Tech 27 24 

89% of 

24 

outcomes 

89% 

-Practical 

-lab work 

Diploma SLOM 1301 
Safety, Lab Org. & 

Mngt. (SLOM) 
13 8 

23% of 8 

outcomes 
23% 

-Practical, lab 

work 

Diploma BIOL1100 FOB 16 12 

38% of 

12 

outcomes 

38% 

Examples : 

-Practical, lab 

work 

Diploma 

Yr 2 
BIOL2102 

Biology Laboratory 

Techniques 
22 16 

68% of 

16 

outcomes 

68% 

Examples :  

-Practical, lab 

work 

-Reports 

Diploma 

Yr 2 
ASAB2308 

Introduction to 

Biotech 
24 18 

46% of 

18 

outcomes 

46% 

-Practical, lab 

work 

-Group 

Discussions 

-Reports 

Diploma 

Yr 2 
ASAB2103 Microbiology 16 12 

25% of 

12 

outcomes 

25% 

-Practical, lab 

work 

-Reports 

Diploma 

Yr 2 
ASAB2207 Biochemistry 21 16 

43% of 

16 

outcomes 

43% 

Examples :  

-Assignment 

-Practical 

Diploma 

Yr 2 

ASAB2413

A 
Project IA 14 14 

71% of 

48 

outcomes 

71% 

-Practical, lab 

work 

-

Presentations 

-Group       

-Discussions 

-Reports 

-Projects 

-viva 

Diploma 

Yr 2 

ASBS2413

B 
Project IB 18 16 

67% of 

16 

outcomes 

67% 

-Performing 

experiments 

-Report 

writing 

-Literature 

search 

-Presentation 
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Diploma 

Yr 2 
ASAB 2101 Cell biology 16 12 

44% of 

12 

outcomes 

44% 

Examples :  

-Practical, lab 

work 

-

Presentations 

-Group 

Discussions 

-Reports 

-Projects 

-Field trips 

 

A. 

Diploma 
ASAB3110 Plant Science 25 20 

32% of 

20 

outcomes 

32% 

-Practical, lab  

work 

Presentations 

Reports 

A. 

Diploma 
ASES2205 Ecology 17 11 

41% of 

11 

outcomes 

41% 

-Practical, lab 

work 

-

Assignments, 

Reports 

A. 

Diploma 
ASAB3112 Food Microbiology 23 19 

43% of 

19 

outcomes 

43% 

-Practical 

-lab  work 

-

Presentations 

-Reports 

A. 

Diploma 
BIOL2201 Molecular Biology 32 30 

22% of 

30 

outcomes 

22% 

Examples : 

-Effective 

ppt slide 

presentations  

for teaching 

-

Demonstratio

n of  

Individual 

topics with 

relevant 

advanced 

information 

-Assignment 

preparation 

-presentation 

skills  

-Using 

advanced 

practical 

skills to 

fulfill the 

needs. 
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A.Diplo

ma 
ASAB3205 

Mammalian 

Physiology 
19 15 

42% of 

15 

outcomes 

42% 

-Presentation 

-Report 

writing 

-Assignments 

-Preparation 

of models to 

understand  

physiology 

A.Diplo

ma 
ASAB 3213 

Ecological Sampling 

& Envi. Toxicology 
23 16 

30% of 

16 

outcomes 

30% 

-Practical, lab 

work 

-Assignments 

-Reports 

-Field trips 

A.Diplo

ma 
ASAB3215 Genetics 27 22 

33% of 

22 

outcomes 

33% 

Examples : 

-Practical, lab 

work 

-Assignment 

B Tech 
BIOL4201

A 
Project IIA 8 8 

63% of 8 

outcomes 
63% 

Examples : 

-Individual 

topic based 

demonstratio

n 

-Skill based 

demonstratio

n 

-Outsource 

utilization for 

more 

advanced 

research 

-Using 

advanced 

equipment’s 

to fulfill the 

requirements 

B Tech BIOL4201B Project IIB 18 18 

33% of 

18 

outcomes 

33% 

-running 

experiments 

-digging in 

the 

literatures  

-panel 

discussion  

-running new 

techniques 

and  -critical 

discussion 

B. Tech ASES4201 Food Analysis 21 19 

43% of 

19 

outcomes 

43% 

Examples : 

-Critical 

review 

assignment. 
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-Practical 

B. Tech ASAB4116 Plant Physiology 9 6 
44% of 6 

outcomes 
44% 

-Practical, lab 

work 

-

Assignments, 

Reports 

B. Tech ASES 4301 Nutrition 25 16 

24% of 

15 

outcomes 

24% 

-Practical 

-lab work 

-

Presentations 

-Group  

-Discussions 

-Reports 

-Projects 

B. Tech 
ASAB 

4224 

Food Processing 

Tech. 
17 14 

35% of 

14 

outcomes 

35% 

-Practical 

-lab  work 

-

Presentations 

-Reports 

-Group 

Discussions 

-Industrial 

visits 

B. Tech. ASAB4117 
Histology and 

Haematology 
14 12 

43% of 

12 

outcomes 

43% 

Examples :  

-Practical, lab 

work 

-Reports 

B. Tech BIOL4203 
Plant Biotech & 

Pathology 
40 31 

28% of 

31 

outcomes 

28% 

Examples : 

-Effective 

ppt slide 

presentations 

-Skill based 

practical’s 

relevant to 

theory 

-Report 

writing  

-Assignment 

preparations 

-

Demonstratio

n of advanced 

techniques 

B. Tech ASAB4210 Biological Control 12 12 

33% of 

12 

outcomes 

33% 

- discussion, 

-assignment,   

-practical’s  
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-summaries a 

selecting 

Chapter 

B. Tech ASES3111 

Environmental 

Pollution  & its 

Control 

12 10 

25% of 

10 

outcomes 

25% 

-Practical and 

Field 

Activities 

Diploma 

Yr 2 
ASBM2101 

Anatomy and 

Physiology 
23 19 

39% of 

19 

outcomes 

39% 

Examples :  

-Practical, lab 

work 

-

Presentations 

-Reports 

Diploma ASBM2201 
Biochem/Hema/Path

o/Micro 
10 8 

20% of 8 

outcomes 

 

20% 

Examples : 

-Practical, lab 

work 

-

Presentations 

-Group 

Discussions 

-Reports 
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MAPPING OF GRADUATE ATTRIBUTES 

Course code 
Course 

 

Level 

( Diploma. 

A.Diploma, 

B.tech) 

Graduate Attribute No. (Tick the graduate attribute no. 

that is covered in the course) 

1 2 3 4 5 6 7 8 9 10 

LABT1203 Lab Tech Diploma           

SLOM 1301  Safety, lab Org. & Mngt. 

(SLOM) 

Diploma 
          

BIOL1100 FOB Diploma            

BIOL2102 Biology Laboratory 

Techniques 

Diploma Yr 

2 
          

ASAB2308 Intro. to Biotech. 
Diploma Yr 

2 
          

ASAB2103 Microbiology 
Diploma Yr 

2 
          

ASAB2207 Biochemistry 
Diploma Yr 

2 
          

ASAB 2101 Cell biology Diploma Yr 

2 
          

ASAB2413

A 

Project IA Diploma Yr 

2 
          

ASBS2413B Project IB Diploma Yr 

2  

          

ASAB3110 Plant Science A. Diploma           

ASES2205 Ecology A. Diploma           

ASAB3112 Food Microbiology A. Diploma           

BIOL2201 Molecular Biology A.Diploma 
         

 
 

ASAB3205 Mamm. Physio Theory A.Diploma           

ASAB 3213 Ecological Samp. & Envi. 

Toxicology  

A.Diploma 
          

ASAB3215

  

Genetics A.Diploma 
          

BIOL4201A Project IIA B Tech 
         

 
 

BIOL4201B Project IIB B Tech           
ASES4201 Food Analysis B. Tech           

ASAB4116 Plant Physiology B. Tech           

ASES 4301 Nutrition B. Tech           

ASAB 4224 Food Proc. Tech. B. Tech           

ASAB4117 Histology and 

Haematology 

B. Tech. 
          

BIOL4203 Plant Biotech & Pathology B. Tech 
         

 
 

ASAB4210  Biological Control B. Tech           

ASES3111 Environmental Pollution 

and Its Impact 

B. Tech 
          

ASBM2101 Anatomy and Physiology Diploma Yr 

2 
          

ASBM2201 
Biochem/Hema/Patho/  

Micro 
Diploma           

 



Page 87 of 88 
 

 

 

 

 

 

College Graduate Attribute 

1. Are well disciplined and committed to hard work and a high standard of productivity. 

2. Are able to apply the knowledge and skills to a diverse and competitive work 

environment. 

3. Are able to think critically, analyze and solve problems. 

4. Have a high degree of competence in using information and communication 

technology. 

5. Are professionally competent and up-to-date in their field of specialization in a 

changing global environment. 

6. Can gather and process knowledge from a variety of sources, and communicate 

effectively in written and spoken English. 

7. Can effectively demonstrate and apply good interpersonal skills in team work and 

leadership roles. 

8. Are committed to self development through lifelong learning. 

9. Are socially responsible citizens aware of contemporary issues in contributing to 

national development 

10. Are able to demonstrate and apply their entrepreneurial skills. 


