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	General Information

	University
	Georgian Technical University (GTU)

	Course title
	Mobile and Web Mapping Applications

	Course/Module code
	ICT30203G2-LP (the course within the GTU syllabus submission system is entitled "GIS applications")

	Course type
	Compulsory

	Year of Study
	2018/2019

	Term/Semester
	Fall 2018 session

	Credits awarded
	5-ECTS

	Degree
	Bachelor’s

	Enrolment status
	Full Time

	Entry requirements/

Competences
	Not required. Students should have basic ICT skills and awareness of geospatial applications.


	Lecturer’s details

	Name, surname
	Irina Kazariani

	Academic title
	Invited Head Teacher, MSc

	Contact details 
	irina.kazariani@gmail.com, +995 558 26 28 14

	Office hours and consultation schedule
	Every Friday from 13.00 to 15.00 at Georgian Technical University, Building III, Room 241. Every day by e-mail.


	Course Structure

	Course Aim and Objectives
	Course aim: The increasing need for geospatial instruments and the application of appropriate knowledge processes, skills and tools such as mobile and web mapping are critical to successful response to growing worldwide user demands. The module aims to introduce students with an opportunity to get acquainted with the effective modern technologies, tools and techniques for creating mobile and web mapping applications.
Objectives: 

· Create a mobile mapping application

· Create a dynamic web page with interactive map

	Short Description
	This module builds on developing mobile and web mapping applications. Offers students an opportunity to make maps in mobile and web applications and distribute those using free mapping tools (such as MIT App Inventor & Leaflet). Topics include mobile development, web development & mapping on both of them. These instruments can be applied in any sectoral fields in need of deployment of mobile and web mapping data dissemination applications, such as urban planning, cultural heritage, tourism, protected areas, forestry, geology, etc.

	Module/Topic
	Learning Outcomes
	Teaching Method
	Assignments and Literature
	Form of Assessment

	1.1 Basic mobile applications design – Planning a mobile app. Types of mobile applications. Steps for developing a mobile app. Selecting the content for mobile app. Introduction to MIT App Inventor.

(3 academic hours)
	K2, S1
	lecture, demonstration, practical classes 


	Assignments: Build a first mobile application using MIT App Inventor

Literature: [1] Coursebook – Mobile Mapping, Chapters 1.1–1.4, 2.1
	N/A 



	1.2 MIT App Inventor Block Language – Blocks. App Inventor Built-in Blocks: Control blocks, Logic blocks, Math blocks, Text blocks, Lists blocks, Colours blocks, Variables blocks, Procedures blocks.

(3 academic hours)
	K1, K3, S1
	lecture, discussions, practical classes 


	Assignments: Create a mobile application using MIT App Inventor Built-in Blocks
Literature: [1] Coursebook – Mobile Mapping, Chapter 2.2
	N/A 



	1.3 Basic Components of MIT App Inventor – User Interface components: Button, Checkbox, DatePicker, Image, Label, ListPicker, ListView, Notifier, PasswordTextBox, Slider, Spinner, TextBox, TimePicker, WebViewer, Screen, Layout.

(6 academic hours)
	K1, K2, K3
	lecture, discussions, practical classes 


	Assignments: Make a little calculator machine
Literature: [1] Coursebook – Mobile Mapping, Chapter 2.3
	N/A 



	1.4 Common tasks in mobile applications – Build a Splash Screen, include text, display a video, play an audio file, build a photo carousel, use maps.

(3 academic hours)
	K1, S2, A3
	lecture, discussions, practical classes


	Assignments: Build a news reader application
Literature: [1] Coursebook – Mobile Mapping, Chapter 2.4
	N/A 



	1.5 Full mobile app for cultural heritage – Sketch of the application. Consideration of the contents of the main screens.

(3 academic hours)
	S3, A2, A4
	analysis,  group work, presentation 

	Assignments: Create a full mobile app for cultural heritage
Literature: [1] Coursebook – Mobile Mapping, Chapters 1, 2
	Written test 



	2.1 Introduction to Leaflet. Working with HTML (HyperText Mark-up Language) – Purpose of HTML. HTML sentences. HTML tags and their attributes. A HTML document. HTML comments.

(3 academic hours)
	K4, S4, A1
	lecture, demonstration, practical classes 


	Assignments: Create a first web page
Literature: [1] Coursebook – Web Mapping, Chapters 1, 2
	N/A 



	2.2 Working with CSS (Cascading Style Sheets) – Using ways: CSS sentences inside HTML file, CSS sentences in a CSS file. Selectors. Types of selectors: class selectors, ID selectors.

(3 academic hours)
	K5, S4
	lecture, discussions, practical classes


	Assignments: Create a web page with styles using CSS
Literature: [1] Coursebook – Web Mapping, Chapter 3
	N/A 



	2.3 Working with JavaScript – Data types in JavaScript. Variables. Arithmetic operators, assignments and comments. Functions. Objects. Object properties and methods. Conditional statements: if, switch. JavaScript loops: while, for. A script in a HTML file.

(6 academic hours)
	K6, A2, A5
	lecture, discussions, practical classes 


	Assignments: Create a dynamic web page
Literature: [1] Coursebook – Web Mapping, Chapter 4
	N/A 



	2.4 Working with Leaflet – Reasons and advantages of using Leaflet. Capabilities of Leaflet. Creating a map in a HTML file.

Layers in Leaflet (1) – Adding new layers. 

Working with L.marker.

(3 academic hours)
	K7, S5, S6
	lecture, discussions, practical classes 


	Assignments: Create a first web page with map using Leaflet 

Literature: [1] Coursebook – Web Mapping, Chapters 5, 6.1-6.2
	N/A 



	2.5 Layers in Leaflet (2) – Working with L.polyline and with L.polygon. Groups of layers. 

Working with geoJson. ESRI layers and ESRI shapefile in Leaflet. WMS services in Leaflet. Other tile layers: Open Street Map, Mapbox, Thunderforest, Google.

(6 academic hours)
	K8, K9, S5
	lecture, discussions, practical classes


	Assignments: Use different layers on web page
Literature: [1] Coursebook – Web Mapping, Chapters 6.3-6.9
	Written test

	2.6 Controls and Events in Leaflet – Working with Controls: Zoom control, Attribution control, Layers control, Scale control. Events.

(3 academic hours)
	K8, K9, S6
	lecture, discussions, practical classes 


	Assignments: Use Leaflet controls and events on web page
Literature: [1] Coursebook – Web Mapping, Chapters 7, 8
	N/A 



	2.7 Leaflet Plugins. Leaflet Data Visualization Framework (DVF) – Leaflet Plugins: Mouse position, Mini map, L.MakiMarkers, L.AnimatedMarker, Data Visualization Framework (DVF), Heat Maps, Marker cluster.

(3 academic hours)
	K7, K9, A6
	lecture, discussions, practical classes 


	Assignments: Use Leaflet plugins on web page
Literature: [1] Coursebook – Web Mapping, Chapter 9
	Home assignment

	Teaching and Assessment Requirements
	The students of the course need to abide by the Code of Ethics of GTU. The lecturer will not tolerate any instances of academic dishonesty in this course (i.e. plagiarism, falsification and fabrication).

Students are expected to attend all class sessions as listed on the course calendar and tests. All students need to have very active participation in assignments given during the classroom hours and for homework. 

Grading system is based on a 100-point scale.

Ongoing activity – 30 points 

Mid-semester exam – 30 points

Final/additional exam – 40 points

Positive grades:

· (A) – Excellent – grades between 91-100 points;

· (B) – Very good – grades between 81-90 points

· (C) – Good – grades between 71-80 points

· (D) – Satisfactory – grades between 61-70 points

· (E) – Pass – the rating of 51-60 points

Negative grades:

· (FX) – Did not pass – grades between 41-50 points, which means that the student is required to work more to pass and is given the right, after independent work, to take one extra exam;

· (F) – Failed – 40 points and less, which means that the work carried out by the student did not bring any results and he/she has to learn the subject from the beginning.

Ongoing activity is carried out by means of two written tests and of one home assignment (for example, by solving examples, tasks and cases). 

Testing through multiple choice questions. A test comprises four examples, each correct answer is estimated by 1 points, the wrong answer is estimated by 0 points. Each example has several probable answers, only one of them is correct. 

Maximum evaluation grade of two written tests equals to 20 points (10 points for each of them).

Home assignment: The student should prepare his home assignment independently and hand it in an electronic form. 

Maximum evaluation grade of the home assignment equals to 10 points and it is evaluated according to the following criteria 

9-10 points. The assignment is complete. It is perfectly executed. The work is excellently done. 

7-8 points – as for its execution, the work is complete. The student has a good knowledge of the given material, but the execution technique should be improved. 

4-6 points – as for its execution, the assignment is incomplete. 

1-3 points – as for its execution, the work has some defects. Only separate fragments are done. 

0 points – the student failed to fulfil the assignment.

During the course one midterm exam (testing with closed issues) and one final exam (testing with open issues) should be done. 

Midterm examination by means of a multiple choice test. It comprises 15 examples. Each correct answer is correspondingly estimated by 2 points, the wrong answer is estimated by 0 points. Each example has several probable answers, only one of which is correct.

Examination through an open-question test or questions. It comprises several issues. It consists of four issues, each of them gets 10 points. Evaluation criteria for each issue are as follows: 

9-10 points. The answer is complete. The issue is exactly and fully stated, the terms are correct, the student has a full command of the material, has mastered the basic and additional sources, the report is excellent, the graphic part is designed according to the standards. 

7-8 points: the answer is complete, though somewhat short, the terms are correct, there are no significant mistakes. The answer is exhaustive; there are no grave mistakes. The student has a good knowledge of the given material; has studied the basic literature on the subject. 

5-6 points: the answer is incomplete. The terminology is not quite correct. The issue is satisfactorily presented; the terminology is not quite correct; the student knows the material covered by the program but there are some mistakes. 

3-4 points: the answer is incomplete. The terminology is incorrect; only some fragments of the corresponding material are covered; the student has not studied the basic literature well enough. Several grave mistakes are observed. 

1-2 points: the answer is not quite correct; special terminology either is not used or is not relevant to the subject; the answer is basically incorrect. Only separate fragments of the corresponding material are presented. 
0 points: the answer does not correspond to the question or there is no answer whatsoever.

	Resources 
	Computers, software, internet access, projector.

	

	Learning Outcomes

	Knowledge
	K1 – Demonstrate mastery of basic principles of MIT App Inventor
K2 – Apply obtained knowledge of development mobile applications in new and concrete situations

K3 – Use modern technologies, tools and techniques for creating mobile mapping applications

K4 – Demonstrate mastery of basic principles of HTML

K5 – Demonstrate mastery of basic principles of CSS

K6 – Demonstrate mastery of basic principles of JavaScript

K7 – Demonstrate mastery of basic principles of Leaflet

K8 – Apply obtained knowledge of web mapping applications development in new and concrete situations
K9 – Use modern technologies, tools and techniques for creating web mapping applications.

	Skills
	S1 – Make mobile applications
S2 – Produce mapping in mobile applications
S3 – Demonstrate an execution of mobile applications on mobile devices

S4 – Make web applications

S5 – Produce mapping in web applications

S6 – Demonstrate an execution of web applications in browsers

	Attitudes
	A1 – Choose an appropriate way to solve a problem
A2 – Assume responsibility of things that developed
A3 – Use resources to deepen the knowledge in mobile development
A4 – Express a desire of sustaining application of mobile mapping skills
A5 – Use resources to deepen the knowledge in web development

A6 – Express a desire of sustaining application of web mapping skills


Literature
Required reading:

[1] Mobile and Web Mapping Applications (Coursebook, 2018)
Further reading:

[2] Instant Interactive Map designs with Leaflet JavaScript Library How-to by Jonathan Derrough (Packt Publishing, May 2013).

[3] Leaflet.js Essentials by Paul Crickard III (Packt Publishing – ebooks Account (August 25, 2014))

[4] G. Gvinedadze, JavaScript and modern technologies to develop its capabilities, 2015
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