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[bookmark: _Toc121485108]Introduction 
Textile engineering has had a rather interesting history as compared to other engineering fields in Ethiopia. It has its roots going back to the year 1963 when the former Bahir Dar Polytechnic Institute was founded to provide diploma level education in Textile Technology by affiliation with the other field of studies. Currently, the Textile Engineering program is offered by several Institutions namely, Bahir Dar University, the Ethiopian Institute of Textile and Fashion Technology (EiTEX-BDU), Wollo University, Hawassa University, Wolkitie University, Dire Dawa University, and Axum University.
Textile engineering is one of the main fields that can play leading roles in the economic development of a country by way of production of textile materials for domestic consumption and for export purposes. The main objectives of textile engineering program are to provide broad based education and training in textile industry; to educate trainable specialized textile engineers who can fit in the different applications areas of textile industries after giving on-job training for about five years and problem solving research work in the final semester, and also to enable graduates to be creative, adaptable, problem solver in the challenges of the professions in rapidly changing environment that exists in the globe. These changes require the ability to apply existing knowledge in new ways thereby creating new systems and opportunities in International Market for Ethiopian Textile and Garment Industries. Moreover, it aims to initiate, develop, and sustain research activities that are critical for Ethiopian textile and garment sectors involved in marketing of textile and apparel products. With the development of manufacturing sector, Industrial parks, and the expansion of governmental textile institutions in the country, deeper knowledge of various branches of textile manufacturing is required along with other disciplines to play a leading role in the textile manufacturing development of a country.
[bookmark: _17dp8vu]As integral part of achieving quality of university education in Ethiopia, ministry of education has played vital role in proposing harmonized curriculum across all universities using student-based credit system and modular structure of courses. Likewise, the ministry is planning to introduce exit exam nationwide across all universities to ensure that the competencies required, and the graduate profile of each program is achieved before prospect graduates obtain accreditation from their host universities. However, in our current Ethiopian context, as one of the pioneer actors in Manufacturing industry, graduates of textile engineering are required to obtain a professional registration and accreditation certificate from ministry of education as a main competence criterion to practice in the industry. The document is meant to standardize exit examination in textile engineering bachelor’s degree across universities in the country.  Exit Exam is a standardized comprehensive curriculum-based test which is designed to assess if students have achieved the minimum competence that was stipulated in the graduates’ profile. The implementation of exit examination is related to improvement of the quality of higher education. The feedback from the results of exit examination is expected to be contributory for institutional improvement. This document is aimed to present the major focus areas which should be included in the preparation of Exit Exam for Textile Engineering graduates. 
[bookmark: _Toc121485109]Objectives of Exit Examination
The national public administration exit exam shall have the following objectives
· To produce skilled and competent manpower for national and international markets.
· Inspire graduates in acquiring fundamental skills and knowledge in Textile Engineering core courses. 
· Enhance graduates’ chance to win scholarships for further studies and projects. 
· Assessing students’ educational achievement in major areas of Textile Engineering 
· Ensuring whether the graduation profile of the Textile Engineering curriculum has been achieved as per the common standards of knowledge and practical skills.
· Improving public trust and confidence in graduates working as industry specialists, entrepreneurs, education sectors, and public administration activities of professionals. 
· Facilitating the efforts of students to revise the core learning outcomes of the courses covered by the exit examination. 
· Ensuring all graduates from HEIs satisfy the requirements of the labor market and employability through the national wide implementation of competency-based exit exam. 
· Creating a competitive spirit among Textile Engineering departments in Ethiopia with the view to encouraging them to give due attention to the national standards. 
[bookmark: _Toc121485110]Significance of the Document
It is important to set competency areas of Textile Engineering to measure how much graduates are acquired skills, knowledge, and attitudes. The following shows us the significance of setting competencies and identifying core courses of the program
· To set competencies that help to assess the basic skills, knowledge, and attitude of graduating students
· To systematically identify the core courses which will be included in the exit exam
· To give clues in expected competency and learning outcomes for graduates and host Universities
[bookmark: _Toc121485111]Expected Profiles of Graduates
A graduate's profile is the general description of the desirable qualities of graduates in real-world work. Graduates' profile helps to determine the students’ conceptual knowledge, skills, and attitude that they possess. A graduate profile can be advanced through experience in the real world. Textile Engineering is a profession that deals with application of scientific and engineering principles to the design and control of all aspects of fibers, yarns, woven and knitted materials, technical textiles, nonwovens, products, and machinery. These include natural and manmade materials, interactions of materials with machine, safety and health, energy conservation and waste and pollution control. Additionally, the professionals are enabled to do textile plant design and layout, textile manufacturing design improvement and designing and creating textile products. Graduates will be capable of identifying and evaluating textile materials, as well as planning, implementing, operating, supervising, directing, and advising production systems of the fiber-textile-clothing chain based on the needs of domestic and foreign markets, transforming products based on research, design, and innovation of fibers, fabrics and the application of chemical-mechanical processes, for the manufacture of textile and clothing industry with quality standards that preserve the diversity of industrial and natural ecosystems for the livelihood of their environment.
[bookmark: _3rdcrjn][bookmark: _Toc121485112]Competencies and Learning Outcomes
[bookmark: _Toc121485113]Competences
The competency of graduates will be measured by national exit examination after completion of textile engineering courses with a great emphasis on students’ knowledge, skill, and attitude. The details of the competency are presented here below by categorizing knowledge, skills, and attitudes. 
	Areas of Competency
	Expected Competencies to be achieved

	Knowledge
	 Graduates will be able to 
· Understand and apply the fundamental concepts in the core Textile Engineering areas that include Fibre Science, Spinning, Fabric formation, Textile wet-processing , Textile Testing and Quality management
· Identify and evaluate materials, products, and production systems of the fiber-textile-clothing chain
· Design range of products and operations from raw material selection to final finishing and packaging including quality control and management at all the stages of production
· Solve complex problems in the field of Textile Engineering using the knowledge of textile material properties, inspection and testing, selection, processing, characterization, and applications. 
· Develop new processes, textile materials, and products using basic knowledge of mathematics, physics, chemistry, and engineering concepts and models.
· Develop machine and product specifications, design a layout for a textile plant, manage a project, and analyze textile costing. 
· Develop research to generate innovation and inputs, articles, and manufacturing processes of the fiber-textile-apparel chain.

	Skills
	· Design, implement, operate, and supervise production systems of the fiber-textile-clothing chain for decision-making regarding product development, quality, production, and resource management 
· Transform fibers into yarns; produce fabrics and nonwovens; modify the physical, chemical, and mechanical properties of textile structures: such as coloring, printing, and softening.
· Analyze and design a system, component, or process to meet desired needs of industries and society within realistic constraints
· Organize laboratories; operate different experimental instruments and machines relevant to Textile Engineering.  
· Perform product quality testing and interpret experimental data to make correct decisions.
· Hand-on skills in the safe operation and maintenance of textile processing equipment and machinery 
· Communication skills and team spirit which enable to work with various professionals including businessmen 
· Ability in “scientific writing” for technical reports in management, projects, and research 
· Can apply basic computer skills and software applications (i.e. CAD/CAM, Weave design, etc.) in textile engineering research and analysis.

	Attitudes
	· Recognize the ethical and professional responsibilities of Textile Engineers in global, economic, environmental, and societal contexts for sustainable materials utilization
· Understand and adhere to the highest standards of the engineering profession and ethical behavior
· Recognition of the need for, and an ability to engage in life-long learning
· Recognize and appreciate social, political, economic, and environmental impacts of Textile Engineering projects on scales that range from local to global
· Communicate effectively and function within a team to collaborate and create an inclusive environment with the scientific community and stakeholders 
· Encourage and promote social and sustainable responsibility in their professional practice.        
· Ready themselves towards self-employment (entrepreneurial skill)



[bookmark: _Toc121485114]Learning Outcomes 
After completing those courses presented on the mentioned themes, graduating students will be able to: 
· Know the fundamental concepts of polymers and polymer manufacturing principles
· Understand polymer processing methods, analyze the structure and testing of polymer properties, and characterize by different methods
· Know the basic classification and end use applications of different textile fibers 
· Understand the principles of manufacturing processes of textile fibers
· Understand the chemistry of textile fibers, and know structure and the properties of textile fibers 
· Know the basic raw materials, working principles and processes of spinning	
· Understand the practical aspects of opening, cleaning, mixing, and blending fibers and method of waste collection
· Know to master the machinery and processing in the roving Frames, ring frames and rotor spinning
· Know the different preparatory processes and features of machines required for weaving
· Understand the knowledge and advantages of using shuttleless loom
· Know various shuttleless machine operations and their working principles
· Demonstrate the mechanisms and principles of different weaving machine parts
· Know the differences between the weaving and knitting processes
· Understand the structure and machine principle of knitting technology
· Recognize the basic concepts involved in Weft and Warp knitting
· Exposure to the latest developments in knitted fabric production
· Understand the principles and applications of Design in the context of Fabric Structure and Design
· Distinguish the woven fabric structures and concepts of production of fabrics with these structures.
· Know the characteristics and end uses of the fabric with these structures.
· Exposure to various color combinations and fabric designs. 
· Know the technology of nonwoven fabrics, manufacturing processes in terms of web formation, bonding processes, finishing processes, end uses and 
· Understand the principle of nonwoven fabric manufacturing machinery
· Know the fundamental concepts in pretreatment chemical processing of textile materials
· Understand the different preparatory finishing operations
· Understand the principles of some of the textile finishing operations 
· Understand the types of machinery, mechanisms and processing methods used in the preparatory of textile materials 
· Know the fundamental concepts in coloration chemical technology of textile materials
· Know different dyes and dyeing methods used for coloration of textile materials
· Understand the different printing styles and printing methods
· Know the different dyeing and printing equipment
· Know the Basic Theory of Color Science
· Understand the Principles of Color Measurement and Communication 
· Understand Color Recipe Prediction and Color Measurement Instruments
· Know the fundamental concepts and principals involved in the mechanical and chemical finishing of textile materials
· Know general quality aspects and sampling techniques of fibres, yarns, and fabrics
· Understand the working principle of instruments and the method of test result analysis
· Understand the basic concepts of quality management system
· Describe the criteria of standard quality requirements of textile products based on ISO 9000 QMS and ASTM
· Describe the process control techniques in textile manufacturing
· Understand and apply statistical process control-SPC tools in textile industries
· Identify the defects of the textile product and devise the controlling mechanisms
· Understand the quality assurance and reliability of textile products
[bookmark: _Toc121485115]Categorizing Courses of the Program into Themes
The graduates’ competencies and learning outcomes of the Textile Engineering program are assessed with the following Five major thematic areas.
	SN
	List of themes in the Textile Engineering program
	Total ECTS
	Cr.hr

	[bookmark: _Hlk121386371]1
	Fiber Science and Technology
	5
	4

	2
	Spinning Technology
	10
	8

	3
	Fabric Manufacturing Technology
	27
	20

	4
	Textile Wet Processing
	9
	7

	5
	Textile Testing and Quality Management 
	9
	7

	Total
	60
	46


[bookmark: _26in1rg]
[bookmark: _Toc121485116]Courses to be included in the exam in different thematic areas
The courses to be considered for the exit examination have been selected in view of assessing the competencies and learning outcomes that graduates are expected to attain. Therefore, a total of 14 major mandatory courses are selected for exit exams under a specified thematic area. The practical part of each course is offered separately but to minimize the number of courses, the practical assessment shall be included with the main courses. 
	SN
	List of themes
	List of courses in the Textile Engineering program
	 ECTS
	Cr.hr

	1
	Fiber Science and Technology
	· Polymer Science and Textile Fibres 
	5
	4

	2
	Spinning Technology
	· Yarn Manufacturing I 
· Yarn Manufacturing II 
	5
5
	4
4

	3
	Fabric Manufacturing Technology
	· Woven Fabric Manufacturing I 
· Woven Fabric Manufacturing II 
· Fabric Structure and Design
· Knitting Technology I 
· Knitting Technology II 
· Non-woven Technology
	5
5
5
5
5
2
	4
4
4
3
3
2

	4
	Textile Wet Processing
	· Textile Pretreatment and Finishing
· Textile coloration and Analysis
	4
5
	3
4

	5
	Textile Testing and Quality Management
	· Textile Materials Testing 
· Quality Management and Control
	6
3
	5
2

	Total
	5 thematic areas 
	13 courses 
	60
	46



[bookmark: _lnxbz9][bookmark: _Toc121485117]Conclusion
[bookmark: _Hlk121405317]The exit examination will have a vital role in improving academic programs’ quality and effectiveness. Evaluating the graduates against the core competencies set out by the curriculum and in line with the industrial needs would be important to enhance the trust of the employers in the graduate’s skills. To realize this, it is important to have a guideline that could be used as a reference to prepare for a comprehensive exit exam that could address the relevant focus areas of the program. Core specialization areas, for exit exam purposes, were selected out of the graduate profile description highlighted on the Textile Engineering program curriculums currently running in Ethiopian Institute of Textile and Fashion Technology (EiTEX), Wollo University, Hawassa University, Wolkitie University, Dire Dawa University, and Axum University in Ethiopia.  Based on the identified graduate profiles, competencies, and learning outcomes five thematic areas and 13 core courses for the exit exam in Textile Engineering (B.Sc.) are developed. The document summarizes the major requirements which are expected from every Textile Engineer upon successful completion of the program. In relation to these requirements, major areas of competencies are described and courses which focus on these competency areas are selected which can be taken as the major focus areas in the preparation of the exit exam for the students who have finalized their study in the department of Textile Engineering in the undergraduate program. The exam questions based on the selected courses are believed to test the knowledge, skills, and attitudes that are expected as the attainment of the competencies and learning outcomes of Textile Engineering graduates. 
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[bookmark: _Toc121485119]Appendix / Remarks 
As mentioned in the document, the competency focus areas and core courses for national exit examination is identified by considering all the textile engineering curriculums offered in different Universities. During selecting the courses, we encounter few differences within each curriculum as the curriculums are not harmonized. To fit for all graduates during the exit exam, the minimum ECTS and contents or courses that are merged are selected as follows. Therefore, during exam preparation, the exam script writers should consider the contents of each course in all curriculums.  
· On Fiber Science and Technology module, EiTEX, Wolkite University, and Wollo University are offering two courses, Polymer Technology and Textile Fibres while in Hawassa University curriculum the two courses are merged as one course with the name “Polymer science and Textile Fibre”. Considering the content of the course, the Polymer Science and Textile Fibre course is chosen.
· On the Textile Wet Processing module, EiTEX is offering one course namely “Textile Pretreatment and Finishing”, while Hawassa and Wolkite University offer in two separate courses and Wollo University is offering in three separate courses. Content-wise, almost all issues are incorporated on the course offered by EiTEX. Therefore, the Textile Pretreatment and Finishing course are selected. In the same Module, “coloration and color measurement” is merged in EiTEX and Hawassa curriculums, but it is given in three separate courses at Wollo University. Therefore, the merged course namely, “Textile coloration and Analysis” is selected.
· [bookmark: _Hlk121402079]On the Textile testing and quality management module, EiTEX, Wolkite University, and Hawassa Universities are offering two separate courses (Textile Testing I and Testing II), while Wollo University is offering the two courses merged by the name “Textile materials testing”. Since the latter course include all contents of the two testing courses (i.e. Textile Testing I and Testing II), “Textile materials testing” course is chosen. 
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