	[bookmark: _Toc397584354]Course title: Geographic Information Systems (GIS) and Remote Sensing (RS)

	Course No: Geo. Ed. 527
	Nature of course: Theory (2) Practical (1)

	Level: M.Ed.                                    
	Credit hours: 3 

	Semester: Second
	Teaching hours: 32  (Th)+ 48 (Pr) = 80

	
	


1. [bookmark: _Toc397584355]Course Description
This course is designed to provide students the knowledge of Geographic Information System (GIS) and Remote Sensing (RS). It deals with the fundamental concepts of GIS, data entry, GIS database management, analysis and output design as well as fundamental concept of RS, different types of sensor sensing systems, images and techniques of image interpretation and mapping. It provides knowledge on handling digital database. In addition, it also helps students to develop the teaching aids with the help of using GIS and RS software in school and college levels. After this course, students will be able to handle spatial data of the real world to solve the geographical problems independently by using Personal Computer (PC) based GIS, Remote Sensing and Global Positioning System software and devices. 
2. [bookmark: _Toc397584356]General Objectives
General objectives of the course are to: 
· enable the students on understanding fundamental concept of GIS to handle spatial information of the real world with specific focus to education related application (i.e. school mapping)
· familiarize the students on handling GIS software 
· enable the students understanding of fundamental principles of remote sensing data acquisition systems from the air and the space, 
· acquaint the students about imageries, and its application in mapping geographical features
· enable the students on pattern recognition of image data, 
· enable the students on integration of GPS data with GIS and RS on school mapping purposes.
· familiarize students with methods and materials essential for teaching GIS and  RS. 
3. [bookmark: _Toc397584357]Specific Objectives and Contents (Theory)
	Specific objectives 
	Contents

	· Define GIS
· Introduce components of GIS
· Overview of GI concepts, technology and application
· Provide concept of spatial thinking with focus to school mapping 

	Unit I: Fundamentals of Geographic Information System (GIS)                (4)
1.1 Meaning and definition 
1.2 Components of GIS
1.3 History, development of GIS and application
1.4 Spatial thinking, learning and need identification 

	· Introduce GIS Data
· Identification of sources of GIS Data
· Familiarize with structure of GIS data and data model 
· Introduce the process/es of data acquisition, storing and management
	Unit II:  Geographical data, types and characteristics    (5)
2.1 Concept of geographical data, types and nature
2.2 sources of geographical data – maps, imageries, GPS, field survey, 
2.3 Data structures and models
2.4 Data acquisition, storing and management 

	· Provide the concept/s of spatial problems
· Introduce  geographical analysis
· integrate GPS data on school mapping purpose
· Introduce the dissemination process and their requirements for decision support 
	Unit III:  Spatial data handling    (8)
3.1 Identification of spatial agendas and issues on education
3.2 handling discrete (positional, linear, areal) and continuous (surface, raster grid cells) geographical analysis
3.3 Handling data for school mapping  (GPS  location and field record) 
3.4 Output design and dissemination process of geographical analysis

	· Define Remote Sensing
· Overview of Remote Sensing technology and its development
· Introduce Electro Magnetic Energy/Electro Magnetic Radiation and its interaction with atmosphere and matter
· Introduce the  sensor and sensing system
	Unit IV: Fundamentals of Remote Sensing (4)
4.1 Meaning and definition
4.2 History and development of Remote Sensing
4.3 Electro Magnetic Energy/Electro Magnetic Radiation and theories
4.4 EMR Interaction in the Atmosphere
4.5 Sensors and  sensing systems


	· Introduce pattern recognition of imageries
· Prove knowledge on image classification 
· Give ideas to integrate ancillary data in image classification
	Unit V: Data/Information acquisition from the remote sensing imageries   (8)
5.1 Spectral pattern recognition – visual, digital
5.2 Unsupervised  and supervised classification
5.3 Ancillary data and their use

	· Prepare lab work for working environment (establish hardware and software in the laboratory)
· Input spatial data 
· Manage spatial data 
· Handle geo-processing tools
· Work with satellite image
· Recognize pattern 
· Process digital image 
· Prepare maps for change detection
· prepare school map
· Work on cartographic layout
	Unit VI: Practical Application of GIS, Remote Sensing and GPS   (16)
4.1 Placing hardware, selection of software for the GIS and Remote Sensing work,
4.2 Selection of base maps and layers, geo-referencing of raw data and vectorization of the layers
4.3 Building concept on Spatial Reference System (SRS),
4.4 Operation of geo-processing tools for spatial data  -  clip, select, proximity, overlay
4.5 Image download and rectification
4.6 Visual work with image data –Visual classification of the objects, identification of land cover/use, mapping land cover/use
4.7 Work with Digital Numbers (DN Values) - digital classification of the objects, identification of land cover/use, unsupervised and supervised classification,
4.8 Integration of GIS, RS and GPS and preparation of school mapping
4.9  Map elements and composition, dissemination
4.10  School mapping exercise

	· identify methods and materials for  teaching GIS and RS
· prepare the materials
· collect materials and make presentation 
	Unit VII. Methods and Materials for Teaching GIS and  RS (3)
7.1 Methods for teaching GIS and RS
6.1 Preparation of materials/aids (visual/audiovisual)
7.2 Collection of materials and presentation


Note: The figures within the parenthesis indicate the approximate teaching hours related to respective unit 
4. [bookmark: _Toc397584358]Instructional Techniques
[bookmark: _Toc397584359]4.1 General Techniques
Both theoretical and practical techniques/methods can be applied for this course. The general techniques/ methods applicable to this course include lecture, question answer, discussion, observation, class assignment and presentation as well as software based practical exercises.
[bookmark: _Toc397584360]4.2 Specific Techniques
	Unit
	Activities and instructional techniques 

	I
	Provide theoretical concepts of the subject through local examples

	II
	Give ideas on GIS based on visual aids, Google Earth Maps and Models

	III
	Provide knowledge about data handling systems through the local examples and software based techniques

	IV
	Provide fundamental concepts of remote sensing with the help of graphic display and illustrations

	V
	Give  ideas based on illustration of the imageries and maps 

	VI
	· Give knowledge through the handling of handheld Global Positioning System (GPS) and recording of position (latitude, longitude and elevation) of geographical objects in local area
· An intensive practical exercise of both GIS and Remote Sensing software: GPS device handling and application,  ArcGIS software,  and one of  the image processing (Open General License) software will be used.

	VII
	· Map reading exercise to understand the different types of maps i.e. general, thematic, google earth, imageries,  
· An intensive practical exercise of both GIS and Remote Sensing software: GPS device handling and application,  ArcGIS software,  and one of  the image processing (Open General License) software will be used. 


5. [bookmark: _Toc397584361]Evaluation 
[bookmark: _Toc397584362]5.1 Internal Evaluation  
Forty percent of total marks are allotted to internal evaluation. Internal evaluation will be conducted by course teacher based on the following activities:
	1.
	Attendance 
	5 points

	
	Classroom activities
	5 points

	2.
	First assignment
	10 points

	3
	Second assignment
	10 points

	4.
	Third assignment
	10 points

	Total
	
	40 points



[bookmark: _Toc397584363]5.2 External Evaluation (Final Examination)  
Examination Division, office of the Dean, Faculty of Education will conduct final examination at the end of semester. Sixty percent of the marks are allotted to the final examination. However, the course contains both theory and practical, the final examination covers 40 percent theory (written examination) and 20 percent practical (Laboratory work). Both modes of examination need to pass independently, but percentage will be counted together. The types and number of questions to be included in the final paper are as follows:

	1.
	Objective type question (Multiple choice 10x1 point)
	10 points

	2.
	Subjective questions  (6 questions x 5 points)                
	30 points

	Total
	
	40 points



5.3 Evaluation Scheme for external examination	20 points		
1) Examination  (Written, Viva-voce, Observation)	                       			 15
2) Construction of teaching learning resources using computer skills /  models  and charts construction/ collection of  materials/ Field report  and Record book	          	5
Students need to acquire minimum pass mark in each component (5.1, 5.2 and 5.3) individually for the completion of the course.  

6. [bookmark: _Toc397584364]Recommended Books and Reading Materials 
Recommended Books
Aronoff, S. 1989. Geographic Information System: A Management Perspective. Ottawa: WDL Publishers  (Unit I, II, and III)
Burrough, P.A., 1986. Principles of Geographic Information Systems for Land Resource Assessment. Oxford: Clarendon Press (Unit I, II, and III)
ICIMOD, 2001. GIS for Beginners, Kathmandu: ICIMOD. (Unit I, II, III and VI)
Lillesand, Thomas M. and Kiefer, Ralph W., 1987. Remote Sensing and Image Interpretation. 2nd Edition. New York. John Wiley and Sons (Unit IV, V)
National Research Council, 2006, Learning to Think Spatially: GIS as a Support System in the K-12 Curriculum, (Committee on the Support for the Thinking Spatially: The Incorporation of Geographic Information Science Across the K-12 Curriculum, Committee on Geography). National Academies Press online (Unit I) 
Poudel, Krishna P., 2010 Geographic Information Science and Technology: Building Concepts in Nepalese Perspectives. Kathmandu: Nepal GIS Society. (Unit I, II and III)_
Poudel, Krishna P., 2011. :yfgLo ljsf;df ef}uf]lns ;"rgf k|0ffnL (Geographic Information Systems in Local Development) Kathmandu: Nepal GIS Society ((Unit I, II , III and VII)
Reference Books
Avery, Thomas Eugene, Berlin,  Graydon Lennis, 1985. Fundamentals of Remote Sensing and Airphoto Interpretation. NewYork, Macmillan Publishing Company 
Chrisman, N., 1997. Exploring Geographic Information Systems. New York: John Wiley and Sons, Inc
DeMers, M. N., 1997. Fundamentals of Geographic Information Systems. New York: John Wiley and Sons, Inc
Donna J. Peuquet and Marble F. Duane (eds.) 1990. Introductory Reading in GISs. New York. Taylor and Francis. 
ERDAS, 2003. Leica Geosystem, GIS and Mapping LCC. ERDAS Field GuideTM. Atlanta.
ESRI, 2005. ArcGIS® 9.x, Getting Started With ArcGIS®. Redland: ESRI
GIS Nepal bulletin of Nepal GIS Society, Jawalakhel Lalitpur,
GIS Newsletter of National Planning Commission Secretariat, Singhdurbar, Kathmandu, Nepal,
ICIMOD 2001. GIS for Beginners 
MENRIS, ICIMOD Publications,
http://www.negiss.org.np; 
http://esri.com; 
http://unigis.org;
http://icimod.org (GIS portal).
http://gisworld/
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