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1. [bookmark: _Toc124281326]Introduction 	
The Ministry of Education of Ethiopia has announced the implementation of exit exam for all undergraduate program students (public and private), beginning with the 2022/2023 academic year, in order to improve the quality of graduates produced by higher learning institutions. The exit exam aimed at checking whether students have acquired the required knowledge, skills and attitudes or not. To implement this, it requires determining competency areas for a specific program, which is already completed. Based on the competency areas prepared, it needs to plan the construction of tests.  
Planning of a test is a first and vital step in the construction of an achievement test. An achievement test demands very systematic and careful planning, as a fact that good planning is a symbol of success. Tests are the tools that provide scores that measure level of student learning and study program learning outcomes. In order to achieve the valid and reliable measurement of student learning and program learning outcomes, the development of valid and reliable test is the mandatory. Test should be able to measure student performance in all dimensions of knowledge, skill and attitude. The carefully planned test construction contributes to improve the overall quality of the test in terms of test content validity, difficulty level, discrimination power and test reliability. Test preparation is not an easy task; it requires a careful planning and guideline to make the task simple. Test construction needs the preparation of test blue print. Test blueprint is defined as a complete plan that explains how to develop a test. The term refers to a map or specification of assessment to ensure that all aspects of the curriculum and educational domains are covered by the assessment programs over a specified period of time. It helps curriculum developers/test constructors to match various competencies with the course content and the appropriate modality of assessment. 
Generally, test blueprint will help to ensure tests: 1) Appropriately assess the achievement of instructional objectives of the course; 2) Appropriately reflect key course goals, objectives and the material learned or covered during the instruction period; and 3) Include the appropriate item formats along with the knowledge and skills being assessed.
Keeping this in mind, the team has prepared this test blueprint document in order to help the test developers or content specialists in their process of valid and reliable test construction. The major points considered in the process of preparing this test blue print guideline were the core competencies that have been already identified for the themes of courses, the course contents, course credit hours, and the learning outcomes with their corresponding levels of achievement by learning domains. In line with these, the number of test items that should adequately assess the performance of students in all the content topics will be determined through discussion with the content specialists who construct the blueprint and test for their corresponding study program. 
Therefore, the main purpose of this manual is to give direction on how to develop blueprint for content specialists so that they can develop a test blueprint for their respective program.
2. Objective of test blueprint
Test blueprint preparation is generally opted to assist the preparation of a test that is representative, broadly sampled, and consisting of complete knowledge domain expected of the Ethiopian higher education students on completion of their study program. The specific objectives of test blueprint are to:
· Facilitate the construction of a representative and balanced test items for the selected courses in accordance with the competencies identified. 
· [bookmark: _Toc111018754]Guide test developers or writers to write or set appropriate test items. 
3. [bookmark: _Toc111018743]Expected Graduate Profile
The expected graduate profile for Bachelor of Science in Information Technology should acquire the basic knowledge and skills in adapting and utilization of new technology with minimum effort and resources. Accordingly, the B.Sc. in Information Technology graduates will have the following graduate profiles: 
A. Knowledge 
· Analyze, identify and define the IT requirements that must be satisfied to address problems or opportunities faced by organizations or individuals. 
· Demonstrate knowledge and understanding of essential facts, concepts, principles and theories relating to Information Technology. 
· Identify and evaluate current and emerging technologies and assess their applicability to address the user’s needs. 
· analyze, adopt and demonstrate IT best practices, standards and their application. 
· analyze the impact of technology on individuals, organizations and society, including ethical, legal and policy issues; 
· Identify and analyze user needs and take them into account in the selection, creation, evaluation and administration of computer-based systems. 
· Demonstrate an understanding of best practices and standards and their application; 
B. [bookmark: _Toc109127153][bookmark: _Toc111018745]Technical skill 
· Use and apply current technical concepts and practice in the core area of Information Technology.
· Design effective and usable IT-based solutions and integrate them into the user environment. 
· Assist in the creation of an effective project plan.
·  Demonstrate independent critical thinking and problem-solving skills 
· Use current techniques, skills, and tools necessary to maintain and administer computer-based systems. 
C. [bookmark: _Toc109127154][bookmark: _Toc111018746][bookmark: _GoBack]Attitude  
·  Collaborate in teams to accomplish a common goal by integrating personal initiatives 
·  Communicate effectively and efficiently with clients, users and peers both verbally and in writing, using appropriate terminology. 
· Understand and explain the quantitative dimensions of a problem. 
· Manage one’s own learning and development, including time management and organizational skills
·  Keep abreast of current developments in the discipline to continue one’s own professional development. 
· Recognize and be guided by the social, professional, and ethical issues involved in the use of computer technology
4. [bookmark: _Toc109111896][bookmark: _Toc111018741]Objectives 
General objectives of the Bachelor of Science in Information Technology are listed as follows.
· Identifying failures of computer hardware and software and properly applying the procedures of maintenance and repairing of computer hardware
· Develop the necessary skills in designing, coding, debugging and documenting large programs using different programming languages
· In addition, they will understand and implement varieties of algorism analysis and implementation techniques. 
· The students will develop the skills in identifying and analyzing and implementing classes using programming languages and apply Rapid Application Development.
· Describe the information systems development life cycles (SDLC) to demonstrate the object-oriented system analysis and design concepts, tools, techniques, to support software project management and the production of high-quality software
· Understands the different database models, distributed database system and they will also design and create databases, tables, views, triggers and indices and write SQL queries and database programs.
· Develop the skills of static and dynamic websites, in creating Server/client-side scripts for commercial and scientific programs and also, they will develop Mobile Application and Web Server programming for different applications.
· Understands data transmission and media, protocols, the concept of layering, recognize the importance of networking standards.
5. Course Themes and list of Selected courses
The courses’ themes and courses selected are mentioned in the Table 1. According to this, five themes are selected for exit exam. The total themes of the program are categorized as follows.
[bookmark: _Toc111018869]Table 1: Course Theme lists and their credit hours
	SN
	Course Theme
	Course Title
	Credit hrs.

	1. 
	Computer System
	1. Computer Maintenance and Technical Support
	4

	2. 
	System/Software Development
	1. Object Oriented Programming in Java 
	3

	1. 
	
	2. IT Project Management
	3

	2. 
	
	3. Advanced Programming
	3

	3. 
	
	4. Event-driven programming
	3

	4. 
	
	5. System Analysis and Design
	3

	3. 
	Database System and Information Management
	1. Fundamentals of Database System 
	3

	4. 
	
	2. Advanced Database System
	3

	5. 
	Mobile Application and Web Development
	1. Internet Programming-I
	3

	6. 
	
	2. Internet Programming-II
	3

	7. 
	
	3. Mobile application Development
	3

	8. 
	Networking and Information Security
	1. Data communications and Computer Networks
	3

	9. 
	
	2. System & Network Administration 
	3

	10. 
	
	3. Network Device & Configuration
	3

	11. 
	
	4. Information Assurance and Security
	2

	Total Credit hours
	45


6. Total credit hour of the selected courses 
Total credit hours of selected course are 45 credit hours and indicated in above Table.
7. Share of the Themes/Courses/Items in Percentage (%)
This section explains the share of course themes and individual course share and item per courses to be included. To decide the number and percentage the following three equations are used. 
Percent share for Theme i =x100
Percent share for Course i =x Percent share for Theme i
Total test items for Theme i =  for the program
Total of items for course = 
8. Learning outcomes in terms of the three domains (Cognitive, Affective and Psychomotor)
Learning outcomes of each course are identified and discussed in terms of the three domains which are Cognitive, Affective and Psychomotor in Blue Print Table 2. 


4

9. Test blueprint Table (Table of Specification) 
Key: Table 2: In the cells/boxes there are numbers that indicate the number of items that correspond to the levels of domains.
	

Themes and Share of the themes in %
	

Name and Share of the Courses in %
	


Credit hour 
	



General objective/Competency
	



Specific objectives /learning outcomes
	Learning outcomes 
	No. of items 

	
	
	
	
	
	Cognitive
	Affective
	Psychomotor
	

	
	
	
	
	
	Remembering 
	Understanding
	Application 
	Analysis
	Evaluation
	Creation/Synthesis
	
	
	

	Computer System 

	Computer Maintenance and Technical Support
	4
	Identify failures of computer hardware and software and properly apply the procedures of maintenance and repairing of computer system
	Students will be able to identify computer components and their cases
	2
	
	
	
	
	
	
	
	2

	
	
	
	
	Students will be able to distinguish types of computer cases/problems
	
	
	
	4
	
	
	
	
	4

	
	
	
	
	Students will be able to apply procedures to maintain and repair the computer system
	
	
	4
	
	
	
	
	
	4

	System/Software Development
	
Object-oriented Programming in Java
	
3
	Develop the necessary skills in designing, coding, debugging, and documenting large programs using Java programming languages
	Students will be able to explain the basic object-oriented concepts
	 
	3
	
	
	
	
	
	
	3

	
	
	
	
	Students will be able to identify the differences between structural and object-oriented programming paradigms
	
	
	
	2
	
	
	
	
	2

	
	
	
	
	Students will be able to use java programming language to code, debug and execute results
	
	
	3
	
	
	
	
	
	3

	
	
Advanced Programming
	
3
	Work on more advanced programs written in Java technology and develop applications
	Students will be able to work on the object-oriented features of the Java language
	
	
	2
	
	
	
	
	
	2

	
	
	
	
	Students will be able to use arrays and other data collections in Java
	
	
	2
	
	
	
	
	
	2

	
	
	
	
	Students will be able to apply error-handling techniques using Java exception handling
	
	
	2
	
	
	
	
	
	2

	
	
	
	
	Students will be able to create multithreaded programs
	
	
	
	
	
	2
	
	
	2

	
	Even-driven Programming 
	3
	The students will develop the skills in identifying and analyzing and implementing classes using programming languages and apply Rapid Application Development
	Students will be able to solve computer problem using a visual development environment 
	
	2
	
	
	
	
	
	
	2

	
	
	
	
	Students will be able to demonstrate knowledge of event-driven programming and systems development.
	
	
	
	
	
	3
	
	
	3

	
	
	
	
	Students will be able to design Graphical User Interfaces (GUI)
	
	
	
	
	
	3
	
	
	3

	
	System Analysis and Design
	3
	Describe the information systems development life cycles (SDLC) to demonstrate the object-oriented system analysis and design concepts, tools, and techniques
	Students will be able to describe the object-oriented technology and modeling principles.
	2
	
	
	
	
	
	
	
	2

	
	
	
	
	Students will be able to recognize systems modeling techniques
	
	
	
	2
	
	
	
	
	2

	
	
	
	
	Students will be able to analyze user requirements using UML of OO techniques.
	
	
	
	2
	
	
	
	
	2

	
	
	
	
	Students will be able to apply skills to create a detailed design using UML of OO techniques 
	
	
	2
	
	
	
	
	
	2

	
	IT Project Management
	3
	Understand a range of standards, techniques and tools developed to support software project management and the production of high-quality software
	Students will be able to describe the issues involved in IT project management and the factors that affect software quality
	2
	
	
	
	
	
	
	
	2

	
	
	
	
	Students will be able to identify range of standards, techniques and tools developed to support IT project management and the production of high-quality software
	
	
	
	2
	
	
	
	
	2

	
	
	
	
	Students will be able to develop IT project plans, supporting software quality plans and risk management plans.
	
	
	
	
	
	2
	
	
	2

	
	
	
	
	Students will be able to apply project management concepts to manage a software development project 
	
	
	2
	
	
	
	
	
	2

	
Information and Database Management 
	
Fundamentals of Database System 
	
3
	Understands the different database models, distributed database system and they will also design and create databases, tables, views, triggers and indices and write SQL queries and database programs. 
	Students will understand the basic principles of database design systems in different database models 
	 
	4
	
	
	
	
	
	
	4

	
	
	
	
	Students will be able to distinguish database system from file system
	
	
	
	2
	
	
	
	
	2

	
	
	
	
	Students will be able to apply the procedure to develop the database schema
	
	
	
	
	
	2
	
	
	2

	
	Advanced Database System
	3
	Understands, distributed database system and they write SQL queries and database programs 
	Students will be able to identify and understand database query processing and optimization
	
	2
	
	
	
	
	
	
	2

	
	
	
	
	Students will be able to apply the basics of transaction management procedure
	
	
	2
	
	
	
	
	
	2

	
	
	
	
	Students will be able to understand and identify the database security technique and procedure 
	
	
	
	2
	
	
	
	
	2

	
	
	
	
	Students will be able to analyze and evaluate the different recovery methods when there is a database failure
	
	
	
	
	2
	
	
	
	1

	
	
	
	
	Students will be able to compare and contrast a distributed database system in homogenous and heterogeneous environments 
	
	
	
	1
	
	
	
	
	1

	Mobile Application and Web Programming
	Internet programming-I
	3
	Develop the skills of static websites, in creating client-side web applications for commercial and scientific programs.
	Students will be able to describe web protocols, 
	1
	
	
	
	
	
	
	
	1

	
	
	
	
	Design and development of static and dynamic web pages
	
	
	
	
	
	1
	
	
	1

	
	
	
	
	Students will be able to illustrate technology and protocols underlying World Wide Web. 
	
	
	2
	
	
	
	
	
	2

	
	
	
	
	Students will be able to identify common tools and techniques for developing Web-based applications for client-side.
	2
	
	
	
	
	
	
	
	2

	
	
	
	
	Students will be able to apply knowledge of HTML, CSS and JavaScript for developing Web applications.
	
	
	2
	
	
	
	
	
	2

	
	Internet programming-II
	3
	Develop the skills of dynamic websites, in creating Server/client-side scripts for commercial and scientific programs and also, they will develop Web Server programming for different applications.
	Students will be able to understand server-side scripting 
	
	2
	
	
	
	
	
	
	2

	
	
	
	
	Students will be able to develop web-based applications 
	
	
	
	
	
	
	
	
	2

	
	
	
	
	Students will be able to apply knowledge of HTML, PHP, JSP and Servlets as languages for developing Web applications.
	
	
	2
	
	
	
	
	
	2

	
	
	
	
	Students will be able to create Forms on Websites and Connect Web Pages to databases
	
	
	
	
	
	2
	
	
	2

	
	
	
	
	Students will be able to design web page for e-commerce
	
	
	
	
	
	2
	
	
	2

	
	Mobile Application Development
	3
	Develop different Mobile applications.
	Students will be able to describe the basic components of an Android application.
	1
	
	
	
	
	
	
	
	1

	
	
	
	
	Students will be able to define the lifecycle methods of Android application components.
	1
	
	
	
	
	
	
	
	1

	
	
	
	
	Students will be able to explain the basics of event handling in Android.
	
	2
	
	
	
	
	
	
	2

	
	
	
	
	Students will be able to express the basics of graphics and multimedia support in Android.
	
	2
	
	
	
	
	
	
	2

	
	
	
	
	Students will be able to demonstrate basic skills of using an integrated development environment (Android Studio) and Android Software Development Kit (SDK) for implementing simple Android applications.
	
	
	2
	
	
	
	
	
	2

	Networking and Information Security
	Data Communication and Computer Networks
	3
	Understands data transmission and media, protocols, the concept of layering, recognize the importance of networking standards
	Students will be able to understand data transmission and transmission media and protocols
	
	3
	
	
	
	
	
	
	3

	
	
	
	
	Students will identify the seven layers of the OSI model.
	
	
	
	3
	
	
	
	
	3

	
	
	
	
	Students will have a deep knowledge of TCP/IP and OSI model.
	
	2
	
	
	
	
	
	
	2

	
	System & Network Administration

	3
	They will have the knowledge and understanding of installation and configuration of network operating system, they get familiar with the concepts of network administration and network device installation
	Students will be able to apply how to manage a network and its devices
	
	
	2
	
	
	
	
	
	2

	
	
	
	
	Students will be able to create and manage users and groups
	
	
	
	
	
	2
	
	
	2

	
	
	
	
	Students will be able to apply how to manage disks and files
	
	
	2
	
	
	
	
	
	2

	
	
	
	
	Students will be able to apply skills to Backup and restore system and user data 
	
	
	1
	
	
	
	
	
	1

	
	
	
	
	Students will be able to apply skills to Remotely administer a network
	
	
	1
	
	
	
	
	
	1

	
	Network device and configuration

	3
	They will have the ability to apply the procedure of network   devices and configuration.  
	Students will be able to identify Foundry network devices 
	1
	
	
	
	
	
	
	
	1

	
	
	
	
	Students will be able to demonstrate advanced knowledge on network device configuration
	
	
	1
	
	
	
	
	
	1

	
	
	
	
	Students will be able to create and configure VLANs 
	
	
	
	
	
	1
	
	
	1

	
	
	
	
	Students will be able to apply how to Monitor changes to network devices 
	
	
	1
	
	
	
	
	
	1

	
	
	
	
	Students will be able to apply skill to Store and retrieve network events 
	
	
	1
	
	
	
	
	
	1

	
	
	
	
	Students will be able to apply skills to Configure and manage router and switch 
	
	
	1
	
	
	
	
	
	1

	
	
	
	
	Students will be able to implement and configure network protocols 
	
	
	
	
	
	1
	
	
	1

	
	
	
	
	Students will be able to Have skill to Mangling network  
	
	1
	
	
	
	
	
	
	1

	
	Information Assurance and Security
	2
	The students will properly identify threats, Risks and vulnerabilities, data Security Policies or Administration Security, information Systems Security concepts, and designing secure systems.
	Students will be able to identify Threats, Risks and Vulnerabilities in Information System
	2
	
	
	
	
	
	
	
	2

	
	
	
	
	Students will be able to analyze Data Security Policies/Administration Security and Design secure systems
	
	
	
	2
	
	
	
	
	2

	
	
	
	
	Students will be able to describe Information Systems Security concepts 
	
	
	
	
	
	
	
	1
	1

	Total Number of Items
	
	
	
	
	
	
	
	
	X




10. 
11. Conclusion
Exit examination can have a vital role in producing knowledgeable, skillful and attitudinally matured graduates. It contributes to prepare competent graduates as it can serve as a quality check for effectiveness. It also helps in improving academic programs quality and effectiveness. Furthermore, it can create the platform for cooperation among academic programs at different universities to work jointly to improve the programs quality. 
In view of this, this document is produced to assist the setting of the exit examinations for all programs, which is being delivered by Ministry of Education. To meet the graduation profile, competency and learning outcome, exit exam competency selection and identifying core course was done for 2015 EC graduating students. As a result, preparing test blueprint is necessary to prepare fairly distributed items based on the above criteria.




















Appendix 
Table 2: Example for the calculation of share of themes, courses and items from a course from a total of 120 test items 
	Themes
	Course Name
	Learning outcomes
	Credit hour
	Weight of course or proportion
	Number of test items from each course
	 Cognitive
	Affective
	Psychomotor
	Total

	
	
	
	
	
	
	Remember
	Understand
	Apply
	Analyze
	Evaluate
	Create
	
	
	

	Theme One
Share =10 items from the total
	1
	
	4
	4/4 = 1
	1*10=10
	2
	-
	4
	4
	-
	-
	-
	-
	10

	
	Theme one total credit
	4
	
	
	
	
	
	
	
	
	
	
	

	Themes Two
Share = 40 items from the total
	1
	
	3
	3/15 =0.2 
	0.2*40=8
	-
	3
	2
	3
	-
	-
	1
	-
	9

	
	2
	
	3
	3/15 = 0.2
	0.2*40=8
	-
	-
	6
	-
	-
	2
	-
	-
	8

	
	3
	
	3
	3/15 = 0.2
	0.2*40=8
	-
	2
	-
	-
	-
	6
	-
	-
	8

	
	4
	
	3
	3/15 = 0.2
	0.2*40=8
	2
	-
	2
	4
	-
	-
	-
	-
	8

	
	5
	
	3
	3/15 = 0.2
	0.2*40=8
	2
	-
	2
	2
	-
	2
	-
	-
	8

	
	Theme Two total credit
	15
	
	
	
	
	
	
	
	
	
	
	

	Theme Three
Share = 16 items from the total

	1
	
	3
	3/6 = 0.5
	0.5*16 = 8
	-
	4
	-
	2
	-
	2
	-
	-
	8

	
	2
	
	3
	3/6 = 0.5
	0.5*16 = 8
	-
	2
	2
	3
	2
	-
	-
	-
	8

	
	Theme Three total credit
	6
	
	
	
	
	
	
	
	
	
	
	

	Themes Four 
Share = 24 items from the total
	1
	
	3
	3/9 = 0.33
	0.33*24 = 8
	3
	-
	4
	-
	-
	1
	-
	-
	8

	
	2
	
	3
	3/9 = 0.33
	0.33*24 = 8
	-
	2
	2
	-
	-
	4
	-
	-
	8

	
	3
	
	3
	3/9 = 0.33
	0.33*24 = 8
	2
	4
	2
	-
	-
	-
	-
	-
	8

	
	Theme Four total credit
	9
	
	
	
	
	
	
	
	
	
	
	

	Theme Five

Share = 29 items from the total
	1
	
	3
	3/11 = 0.27
	0.27*29= 8
	-
	5
	-
	3
	-
	-
	-
	-
	8

	
	2
	
	3
	3/11 = 0.27
	0.27*29= 8
	-
	-
	6
	-
	-
	2
	-
	-
	8

	
	3
	
	3
	3/11 = 0.27
	0.29*29= 8
	1
	1
	4
	-
	-
	2
	-
	-
	8

	
	4
	
	2
	2/11 = 0.18
	0.18*29= 5
	2
	-
	-
	2
	-
	-
	1
	-
	5

	
	Theme Five total credit
	11
	
	
	
	
	
	
	
	
	
	
	

	Total for the program
	45
	
	
	14
	23
	36
	23
	1
	21
	1
	0
	120


	
 Note: The number of items assigned in the levels of domains is based on the nature  of learning outcomes/objectives.
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