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A Course Identification and General Information

	1.  Course title and code: Instrumental methods of  analysis (CHEM 311)

	2.  Credit hours: 4 

	3.  Program(s) in which the course is offered. 

(If general elective available in many programs indicate this rather than list programs)

Chemistry , Applied Chemistry,  Chemical Engineering

	4.  Name of faculty member responsible for the course

Ahamad Salim

	5.  Level/year at which this course is offered:   Junior level/Third year

	6.  Pre-requisites for this course (if any)

Quantitative Chemical Analysis

	7.  Co-requisites for this course (if any)

Physics 201 (General Physics III)

	8.  Location if not on main campus




B  Objectives  
	1.  Summary of the main learning outcomes for students enrolled in the course. 
· Define components and operation procedures, interpret results acquired, and assess the benefits and limitations of different instrumental methods of chemical analysis.

· Identify appropriate instrumental methods for certain chemical analysis. 

· Effectively communicate results of scientific inquiries orally and in writing 

· Design experiment, implement analysis using the relevant chemical literature, process and analyze the data and, effectively,  communicate results orally and in writing 



	2.  Briefly describe any plans for developing and improving the course that are being implemented.  (eg increased use of IT or web based reference material,  changes in content as a result of new research in the field)
· Obsolete topics of instrumental analysis will be dropped and more recent topics recent have been introduced. 
· Number of lecture contact hours will be increased to 3 to allow a chance to introduce new techniques such as the hyphenated techniques (GC-MS, ICP-MS),  high performance electrophoresis, head space and supercritical chromatography, flow injection analysis, and automation in analysis.)

· Introduction of use of computer in the data processing is becoming a must in the data analysis needed for the laboratory experiments.




C.  Course Description  (Note:  General description in the form to be used for the Bulletin or Handbook should be attached)

	1 Topics to be Covered 



	Topic
	No of

Weeks
	Contacthours

	Statistical treatment of analytical data
	1.33
	4

	Basic principles of electrochemistry, Potentiometry and ion selective electrodes
	1.33
	4

	Voltammetric and coulometric methods
	1.33
	4

	Principles of electromagnetic radiation

	0.67
	2

	Molecular absorption of radiation (UV, Visible  and IR  absorption)

	1.33
	4 

	Molecular luminescence (Fluorimetry and phosphorimetry)

	1
	3

	Atomic absorption 

	1
	3

	Atomic emission spectroscopy

	1
	3

	Mass Spectrometry
	1.33
	4

	Introduction chromatographic separation

	0.67
	2

	Gas chromatography 
	1.33
	4

	High performance Liquid chromatography
	1
	3

	Capillary electrophoresis
	0.67
	2

	Automated methods of analysis
	1
	3


	2 Course components (total contact hours per semester): 



	Lecture:

45
	Tutorial:  

-
	Practical/Fieldwork/Internship:

48


	Other:

-


	3. Additional private study/learning hours expected for students per week. (This should be an average :for the semester not a specific requirement in each week)
6 hours per week (laboratory reports, homework, take home exams and other assignments)


	4. Development of Learning Outcomes in Domains of Learning  

For each of the domains of learning shown below indicate:
· A brief summary of the knowledge or skill the course is intended to develop; 
· A description of the teaching strategies to be used in the course to develop that knowledge or  skill;
· The methods of student assessment to be used in the course to evaluate learning outcomes in the domain concerned.

	a.  Knowledge  

	(i)  Description of the knowledge to be acquired

· Describe the basic principles and the instrumental design of a variety of analytical techniques, including: electrochemical, spectrochemical (molecular and atomic), chromatographical, mass spectrochemical and  automation methods of analysis. 
· Demonstrate the knowledge of data acquisition and analysis for various techniques.  
· Interpret the infrared, visible, UV and mass spectra for structure identification.
· Implement suitable methods of sampling and analysis.

· Explain the meaning of, and how, to estimate the bias, precision, accuracy and detection limit of an analytical method.
· Interpret the relevant chemical literature. 

	(ii)  Teaching strategies to be used to develop that knowledge

· In class lecturing where current topics are interrelated the past and future topics. Basic principles, instrumental design and application of each technique are discussed with students.

	(iii)  Methods of assessment of knowledge acquired

· In-class short exams, majors and final exams
· Homework assignments

· Presenting the reports made on the case studies orally and  in writing. 

· Written Laboratory reports taking into consideration: presentation of results, data acquisition and analysis and the precision and accuracy of results.
· Laboratory performance (following the procedure,  handling chemicals and equipment, adherence to safety regulations and time management).  


	b.  Cognitive Skills

	(i)  Cognitive skills to be developed
· Compare various instrumental methods and assess the advantages and

    disadvantages of each.
· Demonstrate capability of  choosing  the appropriate instrumental method for a particular investigation.

· Demonstrate the differences between various types of instruments in terms of parts and functions

· Identify the unknown organic compounds by interpretation of combined spectra.
· Formulate significant research questions, design experiments, use appropriate chemical instrumentation, and analyse and interpret data. 

· Read, evaluate, and interpret numerical, chemical and general scientific information. 
· Search and use the chemical literature in both printed and electronic formats. 

· Work on different instruments.
· Apply critical thinking and hypothesis-driven methods of scientific inquiry. 



	(ii)  Teaching strategies to be used to develop these cognitive skills

· Homework assignments on problem solving
· Case studies  (literature applications on the various methods of analysis)

· Laboratory reports



	(iii)  Methods of assessment of students cognitive skills 
· In-class quizzes

· Major and final exams

· Lab written reports

· Performance in discussions during the lab sessions 



	c. Interpersonal Skills and Responsibility 

	(i)  Description of the interpersonal skills and capacity to carry responsibility to be developed 
· Work effectively both individually and in teams in both classroom and laboratory. 

· Apply the Kingdom's rules and regulations for safety and chemical waste.

· Demonstrate the ethical and professional standards articulated by professional organizations (e.g. the American Chemical Society). 
· Understand the interrelationships among chemistry, technology, and global society, and of the societal implications of new developments in science.

	(ii)  Teaching strategies to be used to develop these skills and abilities

· Working independently and  in groups towards some case studies. Collect literature reports , summarize, analyse and interpret the main findings. 
· Manage resources, time and other members of the group

· Communicate results of work to others through written reports and oral presentations. 

	(iii)  Methods of assessment of students interpersonal skills and capacity to carry responsibility
· Individual performance within a group
· Written presentations

· Individual performance during the lab sessions

	d.   Communication, Information Technology and Numerical Skills 

	(i)  Description of the skills to be developed in this domain.
· Acquire a working knowledge of basic research methodologies, data analysis and interpretation. 

· Formulate significant research questions, design experiments, use appropriate chemical instrumentation, and analyse and interpret data. 

· Read, evaluate, and interpret numerical, chemical and general scientific information. 

· Demonstrate effective written and oral communication skills, especially the ability to transmit complex technical information in a clear and concise manner. 

· The ability to use computers for chemical simulation and computation, data acquisition, and database usage. 

· The ability to search and use the chemical literature in both printed and electronic formats. 

· An understanding of the importance of performing accurate and precise experimental measurements and the ability to keep legible and complete experimental records. 



	(ii)  Teaching strategies to be used to develop these skills

· Homework assignments

· Lab reports 
· Usage of computer and chemical software packages for data acquisition and analysis in the lab reports


	(iii)  Methods of assessment of students numerical and communication skills 
· Performance in the problem solving assigned in the homework
· Evaluating the proficiency  in communication, experimental design and the statistical treatment of data skills  from the lab reports



	e.  Psychomotor Skills (if applicable)

	(i)  Description of the psychomotor skills to be developed and the level of performance required

      Not applicable


	(ii)  Teaching strategies to be used to develop these skills

Not applicable



	(iii)  Methods of assessment of students psychomotor skills

Not applicable


	5. Schedule of Assessment Tasks for Students During the Semester


	Assessment 
	Assessment task  (eg. essay, test, group project, examination etc.)
	Week due
	Proportion of Final Assessment

	1


	Class activities (in-class quizzes, homework)
	Weekly
	15%

	2

 
	Case study (including written and oral presentations)
	Week 14
	10%

	3


	Major Exam I
	Week 6
	15%

	4


	Major Exam II
	Week 12
	15%

	5


	Final Exam 
	Week 16
	20%

	6


	Lab activities including a final lab exam
	Weekly
	25%

	7


	
	
	

	8


	
	
	


D. Student Support
	1. Arrangements  for availability of faculty for individual student consultations and academic advice. (include amount of time faculty are available each week)

· Office hours (6 hours per week + appointments )
· Help session (problem solving): 1 hour per week




E Learning Resources

	1. Required Text(s)

· Principles of Instrumental Analysis. 5th edition by Skoog, Holler and Nieman, Harcourt, 1998.


	2. Essential References 
· Chemical Analysis: Modern Instrumentation methods and Techniques, F. Rouessac and A. Rouessac, Wiley, 2000. 



	3- Recommended Books and Reference Material (Journals, Reports, etc) (Attach List)

·  Undergraduate Instrumental Analysis 5th edition, J. W. Robinson, 1995
· Willard, H.H; Merrit, L. Jr., Dean, J.A. and Settle, F.A., Jr. “Instrumental Methods of Analysis” 7th ed., Wadsworth, 1998.



	4-.Electronic Materials, Web Sites etc

Web site dedicated to instrumental methods of chemical analysis  available on the internet 


	5- Other learning material such as computer-based programs/CD, professional standards/regulations

Power point presentations and other handouts posted on the WebCT for the students enrolled in the course. 



F. Facilities Required

	Indicate requirements for the course including size of classrooms and laboratories (ie number of seats in classrooms and laboratories, extent of computer access etc.)

	1.  Accommodation (Lecture rooms, laboratories, etc.)

· A classroom containing at least 25  seats
· A chemical laboratory of at least 12 places 



	2. Computing resources

· Computer lab containing at least 15 computer sets. 
· Scientific calculator



	3. Other resources (specify --eg. If specific laboratory equipment is required, list requirements or attach list) 

Availability of chemicals, reagents, glassware, analytical balances, equipment relevant to the experiments assigned for the whole course and safety setups.  



G   Course Evaluation and Improvement Processes

	1 Strategies for Obtaining Student Feedback on Effectiveness of Teaching

· Course evaluation by students
· Faculty – students general gathering

	2  Other Strategies for Evaluation of Teaching by the Instructor or by the Department
· Peer consultation on teaching
· Departmental council discussions

· Discussions with the group of faculty teaching both the lab and lecture portions of the course. 

	3  Processes for Improvement of Teaching

· Conducting workshops presented  by experts on  the teaching methodologies
· Periodical departmental revisions on its methods of teaching 

· Monitoring of teaching activities by senior faculty members 


	4. Processes for Verifying Standards of Student Achievement (eg. check marking by an independent faculty member of a sample of student work, periodic exchange and remarking of a sample of assignments with a faculty member in another institution)

· Providing samples of all kind of assessment in the departmental course portfolio of the course
· Assigning group of faculty members teaching the same course to grade same questions for various students. Faculty from other institutions are invited to review the accuracy of the  grading policy

· Conducting standard exams such as the American Chemical Society exams or others. 


	5  Describe the  planning arrangements for periodically reviewing course effectiveness and planning for improvement.

· The course material and learning outcome are periodically reviewed and the changes to be taken are in the departmental and higher councils. 
· The chairman of  the department and faculty members take the responsibility 
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