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1. [bookmark: _Toc126356541][bookmark: _Toc126365982]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 to 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; 
 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. [bookmark: _Toc124281321][bookmark: _Toc126356542][bookmark: _Toc126365983]Objective of test blueprint
The preparation of this test blueprint is typically considered to assist in the formulation of a test that is representative, widely sampled, and composed of the whole knowledge domain anticipated of Ethiopian higher education students upon the completion of their study program. The specific objectives of test blueprint are to:
· Facilitate the construction of representative and balanced test items for the selected courses in accordance with the competencies identified. 
· Guide test developers or writers to write or set appropriate test items.
3. [bookmark: _Toc126365984]Significance of Test Blueprint Preparation
It is important to set competency areas of the subject matter (program) in order to measure the how much graduates are acquired with skills, knowledge and attitudes. Test blueprint is a three-dimensional chart that shows the placement of each question in respect of the objective and the content area that it tests. The following shows us the significance of the test blueprint; 
· Test blueprint used for examination contains the strategy of exam by an educational institution; 
· A test blueprint will help us plan which questions to include in your exam and ensure that it adequately assesses the learning objectives of the course; and 
· It defines the knowledge, skills and attitude you want to assess and will enable you to build purpose-driven, successful assessments.


[bookmark: _Toc126365985]4. Expected Profile of the Graduates 
The graduate of Medical Radiology Technology will be able to:
· Produce high quality diagnostic images: General Radiography, radiological procedures, CT scan and MRI images.
· Perform and report basic abdominal, pelvic, gynecology and obstetrics u/s examinations.
· Interpret routine radiographic images.
· Keep pace with the newly introduced technological modalities of imaging.
· Use efficiently and effectively available diagnostic resource 
· Show positive attitude to teamwork and work across boundaries to develop the overall health care system. 
· Bring forth ideas and solutions for problem solving through creative thinking in his/her work environment 
· Participate in conducting applied clinical research & teaching of others 
· Take major part in administrative & departmental activities 
· Prevent hazards of radiation & promote safe practice
· Provide compassionate respectful& caring practice 
[bookmark: _Toc126365986]4.1 Knowledge 
· Acquire the basic knowledge of radiography and clinical imaging (x-ray, CT, MRI, 
Ultrasound and other imaging modalities) and render their services to the public in  the general health care framework under the country's health policy in the contexts of professional health care providers, health planners, researchers, creative thinkers and change agents of development.
· Keep pace with the newly introduced Radiology technological modalities of imaging.
· Recognize & discuss the modern principles of radiologic imaging in the given clinical setting. 
· Understand the effects of radiation hazards 
[bookmark: _Toc126365987]4.2 Skill 
· Perform highly qualified radiographic imaging: (conventional imaging, special radiological procedures, CT, MRI, ultrasound) and interpret routine radiographic image.
· Bring forth ideas and solutions for problem solving through creative thinking in his/her work environment 
·  Take part in research & project developments
· Teach & guide those working under him/her through his/her superior knowledge
· Take major part in administrative & departmental activities
· Use efficiently and effectively available diagnostic resource
· Prevent hazards of radiation & promote safe practice
· Perform routine & special radiographic examinations
· Perform contrast examinations (Barium Studies, HSG and interventional procedures pyelography, Bronchography, etc.).
· Perform IVU(IVP) examination
· Perform cross sectional imaging (C.T., MRI).
· Perform and report basic ultrasound examinations
· Interpret routine radiographic images 
· Make evaluative judgments on the technical out comes of imaging procedures and report the findings accordingly on diagnostic imaging
· Conduct Q/A programme for equipment under him/her. 
· Show leadership & managerial skills to run his/her department efficiently as well as effectively utilizes resources available to him/her. 
[bookmark: _Toc126365988]4.3 Attitude 
· Provide compassionate respectful & caring practice
·  Show positive attitude to team work and work across boundaries to develop the overall health care system
· Work as a team & create a friendly environment in his department 
·  Work across boundaries to enhance the health service through holistic approach 
· Promote work discipline & ethics 
· Promote belongingness to his work environment. 
·  Keep the privacy of patients & their medical records
[bookmark: _Toc126356543][bookmark: _Toc126365989]5. General and Specific Objectives 
[bookmark: _Toc126356544][bookmark: _Toc126365990] 5.1 General objective of the selected courses 
· Perform routine x-ray examinations
· Perform special radiographic procedures
· Provide patient care
· Perform radiographic procedures
· Provide respectful care for patients coming to procedure examination
· Perform routine CT scan examination
· Perform quality assurance and quality control in radiology department
· Perform basic MRI examination
· Provide health counseling and health education in a professional manner in a teaching and learning process.
· Apply knowledge of internal medicine to perform and interpret radiographic examinations.
· Identify surgical cases and apply the knowledge to perform and interpret radiographic examinations.
· Identify childhood diseases which are pertinent to imaging
· perform and report abdominopelvic and ultrasound examinations
· Apply public health methods for the measurement of health and disease at population level. 
· Differentiate and illustrate gynaecologic and obstetrics abnormalities.
· perform and report Gynaecologic and obstetrics ultrasound examinations
· Undertake operational researches in a professional manner
· Interpret routine radiographic images
[bookmark: _Toc126365991]5.2 Specific Objectives of the selected courses
· Explain the process of a radiographic image formation
· Prepare radiographic film processing chemical
· Assess the quality of radiograph by using image quality parameters
· Perform quality control test relating to the recording system, X-ray tube performance and its output
· Explain the main units which are used as measurement in radiographic science
· Discusses the mechanisms of heat transfer and explore their application in x-ray tube
· Explain briefly the mechanisms by which X-rays are produced at the target of the X- ray tube
· Identify the individual components of an x-ray machine and describe their location and function
· Demonstrate the operation of exposure factors and their effects on radiographic image
· Discuss fluoroscope in terms of purpose, components, types and applications
· Discus dental and Mammography equipment
· Explain equipment and imaging principles of digital radiography
· Perform safety checks of radiographic equipment and accessories
· Select exposure factors in reference to the body part under examination using x-ray machine according to procedural guideline
· Establish effective communication in the course of x-ray examination
· Perform radiographic examination using appropriate x-ray equipment according to the standards
· Perform radiographic examination by applying appropriate radiographic positioning techniques according to the standards
· Evaluate the quality of radiograph
· Protect patient and the public from unnecessary radiation by applying radiation protection principles according to radiation protection guidelines
· Recognize normal anatomy and physiology of digestive, urinary, biliary and nervous, female genitourinary and cardiovascular system
· Prepare radiographic machine and accessories for the procedure
· Identify the information, materials and equipment required in preparation for conducting special radiographic procedures
· Describe the protocol for performing special radiographic procedures
· Perform special radiographic procedure of digestive, genitourinary, biliary and cardiovascular system
· Identify contrast media and other drugs in diagnostic imaging, care of patient during special procedures
· Explain to the patient about the procedure
· Carry out vital signs and oxygen administration, medical emergencies and first aid in diagnostic imaging
· Select and prepare an appropriate contrast media for a special radiographic procedure
· Administration of contrast media
· Prepare the patient for examination accordingly
· Perform special procedure of alternative projections of the requested body parts (urinary, digestive, female genitor urinary
· Explain the basic imaging principles of CT scan imaging
· Identifying the normal anatomic structure of the head & neck, chest, abdomen, spine, pelvis, upper limb and lower limb as depicted on CT images
· Verify common pathologies of the head & neck, chest, abdomen, spine, pelvis, upper limb and lower limb as depicted on CT images
· Verify appropriate imaging technique and need of contrast administration for a given head & neck, chest, abdomen, spine, pelvis, upper limb and lower limb CT examination
· Calibrate the machine according to the manufacture’s manual in accordance with department protocol
· Utilize appropriate protocols based on department protocol for a given CT examination and process the image according to the type of examination & pathology seen
· Operate machine safely &properly in the course of a given CT examination according to manufacture manual
· Apply correct positioning and centering the patient for a given CT examination based on the department protocol
· Analyze the pre-contrast image to check the importance of utilizing additional protocols, administration of contrast media and asses overall quality of a given CT ongoing image.
· Apply fundamental principle of infection prevention in the course of a given head & neck, chest, abdomen, spine, upper & lower limb CT examination
· Demonstrate the ability to provide information for the patient, clients and their families on the need for ordering investigation, patient diagnosis, treatment and prognosis.
· Convey accurate and balanced information to communities, colleagues and other professionals 
· Demonstrate the ability to counsel patients and clients and their families on serious conditions  

· Explain the differences between quality assurance, quality control, and quality management
· Identify the various aspects of radiography that are subjected to quality control
· State the various factors which affect the quantity and/or the quality of the beam of radiation from the X-ray tube
· Discuss biological effects of ionizing radiation
· Perform Quality assurance test
· Describe the performance tests for radiographic equipment
· Analyze results of QA/QC testing and recommend corrective action for the following: Timer, Focal spot, kVp, HVL,collimator/beam alignment, and X-ray generator
· Recognize malfunctions in the radiographic unit (including table, tube, and accessories).
· Identify artifacts and how to take corrective action to eliminate them from the image
· Check Radiographic exposure factor
· Describe the basic imaging principles of MRI imaging and components of the machine
· Differentiate T1, T2 relaxation and image weighting, Pulse sequence, spin echo, inversion recovery and Gradient recalled echo
· Mention MRI artifacts
· Identify MRI Contrast principle and contrast agents
· Explain Image optimization in MRI
· Explain Common indications for MRI examination
· Identify pattern of pathologies on MRI
· Differentiate anatomical structures in thorax MRI image (lungs, CVS, arteries/veins, esophagus, bones and muscles)
· Identify cross sectional anatomy of the thorax, abdomen, skull and brain, pelvis, Spine, musculoskeletal anatomy of shoulder girdle, upper limb, pelvic girdle and lower limb.
· Mention  MRI image production parameters, routine protocols and sequences for all MRI examinations ( Brain, Thorax, abdomen, pelvic, spin, Upper and lower extremities)
· Set imaging protocols for MRI examinations( Brain, Thorax, abdomen, pelvic, spin, Upper and lower extremities)
· Apply safety rules during  MRI examination
· Prepare and position patient for MRI examinations( Brain, Thorax, abdomen, pelvic, spin, Upper and lower extremities)
· Process and store MRI image on computer
· Communicate effectively with the clients/patients and colleagues based on the institutional protocols
· Revise the gross anatomy of chest, musculoskeletal, abdomen and pelvis, Skull and spine.
· Describe the imaging techniques of the chest, musculoskeletal, abdomen and pelvis, Skull and spine  (equipment, imaging and positioning)
· Identify image quality, exposure techniques and causes of radiographic artifacts of the radiograph
· Describe the radiological anatomy of chest, musculoskeletal, abdomen and pelvis, Skull and spine.
· Describe the radiological pathologies and their differential diagnosis on chest, musculoskeletal, abdomen and pelvis, Skull and spine X- rays.
· Evaluate the radiographic image systematically
· Write a report of normal, abnormal and its differential diagnosis findings of abdomen x-ray image images
· Explain the principle of US physics
· Recognize normal function and structure of hepatobiliary, GI, and GU system on us(K)
· Recognize normal structure and function of male pelvic on US
· Recognize the pathologies of abdominal region on US
· Recognize the pathologies of male pelvic region on US
· Prepare and adjust US machine for scanning(S)
· Scan normal abdominal US examinations(S)
· Scan normal male pelvic US examinations
· Identify the pathology associated with the abdominal region  and pelvic region on US(S)
· Provide appropriate diagnosis and report on abdominal and pelvic region US examinations
· Write a report of normal, abnormal and its differential diagnosis findings of abdomen x-ray image images
· Communicate with divers client/ patient population in a culturally and linguistically appropriate manner.
· Communicate with community members in a culturally and linguistically appropriate manner. 
· Communicate with client/ patient with special need 
· Communicate with client displaying significant negative or resistive coping responses
· Recognize normal anatomy and function of female pelvic organ on US
· Recognize female pelvic pathologies on US
· Recognize abnormalities of obstetric on US
· Scan normal female pelvic US examinations
· Scan normal obstetric US examinations
· Identify the pathology associated with the female pelvic region on US
· Identify the pathology associated with obstetric US
· Provide appropriate diagnosis  and report on female pelvic US examinations
· Provide appropriate diagnosis and report on obstetrics US examinations
· Provide care in a compassionate and respectful manner in all healthcare setting 
· Apply principles of history taking and physical diagnosis
· Describe the different types of infectious diseases
· Describe the common hematologic diseases
· Identify disease of respiratory system
· Describe cardio-vascular system disease
· Describe gastro-intestinal tract diseases
· Identify diseases of endocrine system
· Describe the common renal system diseases
· Identify neurological diseases 
· Apply techniques of imaging of neurological diseases
·   Describe the surgical anatomy of chest, abdominal and pelvic organ, brain, musculoskeletal, thyroid, breast and parathyroid organs.
· Evaluate the organs using physical examination  systematically
· Describe surgical diseases and their differential diagnosis of the musculoskeletal, chest,abdomen,pelvic, brain, thyroid, breast and parathyroid 
· Apply examination techniques of musculoskeletal, chest,abdomen,pelvic, brain, thyroid, breast and parathyroid  diseases
· Describe investigation options (the imaging techniques) of the musculoskeletal, chest,abdomen,pelvic, brain, thyroid, breast and parathyroid  diseases
· Describe the imaging techniques of the renal system
· Explain Normal growth and disorder in pediatrics
· Describe the different types of cares given for new born infant
· Explain the common infections in new born infant and pediatrics
· Describe the common congenital malformation & metabolic disorders in new born infants
· Describe the imaging techniques of the congenital malformation and infectious diseases
· Describe the common  diseases of respiratory and cardiovascular system in pediatrics
· Apply techniques of imaging  methods for respiratory and cardiovascular disease
· Describe the common disease of the gastrointestinal system and disorders of kidney and urinary Tract in pediatrics
· Apply techniques of imaging  methods for gastrointestinal  disease and disorders of kidney and urinary Tract disease
· Discus the common endocrine and metabolic disorders  and common pathologies of the central nervous system in pediatrics
· Apply techniques of imaging  methods for common endocrine and metabolic disorders and for central nervous system in pediatrics
· Discus the common Childhood Malignancies in pediatrics
· Apply techniques of imaging  methods for common Childhood Malignancies in pediatrics
· Explain the common rheumatologic and hematologic disorders in pediatrics
· Apply techniques of imaging  methods for common rheumatologic and hematologic disorder in pediatrics
· Perform history taking and physical examinations
· Explain uterine and ovarian tumors and infertility
· Explain abnormal uterine bleeding, Amenorrhea, Endometriosis, Genital Prolapse and Incontinence & Vaginal discharge
· Describe PID, STI  and HIV with its complications
· Explain fertilization,diagnosis of pregnancy, normal pregnancy and physiology of pregnancy
· Explain Multiple pregnancies
· Demonstrate fetal skull, Placenta and umbilical cord  
· List fetal presentations and malposition’s
· Mention Gestational Age Discrepancies
· Illustrate Antenatal care
· Describe DM and Pregnancy , Pregnancy induced hypertension, IUGR and Rh isoimmunisation, PTL and PROM, APH, PPH, Medical problems in pregnancies, PMTCT, Drugs and pregnancies
· Explain Polyhaydraminos& Oligohydraminos
· Describe BPP and Post term pregnancy
· Describe physiology of labor and mechanisms
· Describe CPD, uterine rupture and obstructed labor
· Apply epidemiological approach to disease causation with emphasis on infectious diseases
· Apply levels of prevention regarding avoidance and control at different levels
· Apply the different types of epidemiologic studies  
· Calculate and interpret measures of morbidity and mortality including from existing data sources 
· Apply different methods of data collection in the community 
· Apply basic biostatistics concepts, tools and methods 
· Describe the processes, uses, and evaluation of public health surveillance 
· Discuss epidemiology of diseases of public health significance in Ethiopia and locally
· Suggest health promotion and disease prevention methods for major public health problems
· Demonstrate key public health values, attitudes and behaviour’s such as commitment to equity and social justice, recognition of the importance of the health of the community as well as the individual, and respect for diversity, self-determination, empowerment, and community participation 
· Search, collect, organize and interpret health and health-related information from different sources
· Discuss Elements of research project 
· Demonstrate effective research writing and presentation skills
· Collect data and apply common statistical package for data processing, analysis  
· Apply ethical principles relating to research
· Apply evidences based medical radiologic technology  care
· Identify communication /counselling techniques to enhance health/disease prevention
· Plan, conduct and evaluate Health education in different health settings
· Apply Health communication to enhance health, prevent diseases and Health promotion principles 
· Apply human rights principle, sexual and reproductive health and their effects on health of individuals 
· Apply the principles of Nutrition and health
· Apply basic principles of communicable disease control
· Describe the general principles and concept of education, teaching, learning and the characteristics of a good teacher 
· Apply different teaching methods
· Describe and Develop instructional objectives 
· Identify  and develop the components of lesson plan
· Describe various assessment methods of knowledge, skill and attitude 
· Describe the principles of curriculum development and implementation 
· Describe the curriculum change and evaluations









[bookmark: _Toc126365992]6. Themes and List of Courses
[bookmark: _Toc126361247][bookmark: _Toc124684287][bookmark: _Toc124684615]Table 1 : themes and course included in the exit exam

	No.
	Themes
	Course
	Course code
	ECTS 
	Chr.hour

	1.
	Medical Radiological Imaging technology 
	General Radiography 
	RADCM-2181
	30
	18

	
	
	Routine Image Interpretation Module
	RADIM-4331
	16
	10

	
	
	Special radiographic procedures Module
	RADPM-2191
	8
	5

	
	
	Basic CT scan Module
	RADCM-3211
	10
	6

	
	
	Basic MRI Module
	RADMM-3231
	10
	6

	
	
	Abdomen pelvic US Module
	RADUM-3281
	14
	8

	
	
	Ultrasound of Gynaecology & Obstetrics
Module
	
RADUM-4311
	
12
	7

	
	
	Quality Assurance and Safety Module
	RADQM-3221
	5
	3

	2.
	Clinical for Radiology Technology
	Internal Medicine
	IMEDM-3254
	8
	5

	
	
	Surgery Module
	SURGM-3264
	10
	6

	
	
	Paediatrics Module
	PediM- 3274
	5
	3

	
	
	Gynaecology and Obstetrics Module
	ObGyM-4304
	8
	5

	3.
	Scholar
	Measurements of Health and Disease
	SPHDM-3294
	5
	3

	
	
	Research Methodology
	SPHRM- 4324
	5
	3

	4. 
	Leadership and Management
	Health Promotion & Disease Prevention Module
	SPHPM- 3244
	4
	2

	Total
	
	150
	90







18

7. [bookmark: _Toc126365993]Share of the Themes/Courses/Items in Percentage (%)
[bookmark: _Toc126361248]                                                                                              Table 2  Share of the Themes/Courses/Items in Percentage
	Themes
	Course Name
	Credit hour
	Weight of course or proportion
	Number of test items from each course
	Cognitive
	
Affective
	Psychomotor
	Total

	
	
	
	
	
	Remember
	Understand
	Apply
	Analyze
	Evaluate
	Create
	
	
	

	Medical Radiological Imaging technology 

70%

	General Radiography 
	18
	0.29
	20
	-
	4
	5
	-
	-
	-
	1
	10
	20

	
	Routine Image Interpretation Module
	10
	0.16
	11
	-
	1
	2
	2
	-
	-
	-
	6
	11

	
	Special radiographic procedures Module
	5
	0.08
	5
	-
	
	1
	-
	-
	-
	1
	3
	5

	
	Basic CT scan Module
	6
	0.1
	7
	
	1
	1
	-
	-
	-
	1
	4
	7

	
	Basic MRI Module
	6
	0.1
	7
	
	1
	1
	-
	-
	-
	1
	4
	7

	
	Abdomen and pelvic US Module
	8
	0.13
	9
	
	1
	1
	-
	-
	-
	2
	5
	9

	
	Ultrasound of Gynaecology & Obstetrics
Module
	7
	0.11
	7
	
	1
	1
	-
	-
	-
	1
	4
	7

	
	Quality Assurance and Safety Module
	3
	0.05
	4
	
	1
	1
	-
	-
	-
	-
	2
	4

	
	Theme one total credit hour
	63
	
	
	
	
	
	
	
	
	
	
	

	Clinical for Radiology Technology

21%
	Internal Medicine
	5
	0.26
	5
	1
	3
	1
	-
	-
	-
	-
	-
	5

	
	Surgery Module
	6
	0.32
	7
	2
	3
	2
	-
	-
	-
	-
	-
	7

	
	Paediatrics Module
	3
	0.16
	4
	1
	2
	1
	-
	-
	-
	-
	-
	4

	
	Gynaecology and Obstetrics Module
	5
	0.26
	5
	1
	3
	1
	-
	-
	-
	-
	-
	5

	
	Theme two total credit hour
	19
	
	
	
	
	
	
	
	
	
	
	

	Scholar
7 %
	Measurements of Health and Disease
	3
	0.5
	4
	1
	2
	1
	-
	-
	-
	-
	-
	4

	
	Research Methodology
	3
	0.5
	3
	
	1
	2
	-
	-
	-
	-
	-
	3

	
	Theme  three total credit hour
	6
	
	
	
	
	
	
	
	
	
	
	

	Leadership and Management
2 %
	Health Promotion & Disease Prevention Module
	2
	1
	2
	
	1
	1
	-
	-
	-
	-
	-
	2

	
	Theme four total credit hour
	2
	
	
	
	
	
	
	
	
	
	
	

	Total credit hour for the program
	90
	
	
	6
	27
	25
	2
	
	
	
	40
	100




[bookmark: _Toc126365994]8.  Test blueprint Table (Table of Specification)
[bookmark: _Toc126361249]Table 3 : Test Blue-Print table
	Themes
	Share of the themes in %
	Name of courses
	Credit hour
	General Objective/ Expected Competencies to be measured
	Specific Objectives/ 
Learning outcomes
	Learning outcomes
	

	
	
	
	
	
	
	Cognitive
	Affective
	Psychomotor
	No. of items

	
	
	
	
	
	
	Remembering
	Understanding
	Appling
	Analysis
	Evaluation
	Creation/Synthesis
	
	
	

	Medical Radiological Imaging technology 

	70 %
	General Radiography
	18
	Perform routine x-ray examinations

	· Explain the process of a radiographic image formation
· Prepare radiographic film processing chemical
· Assess the quality of radiograph by using image quality parameters
· Perform quality control test relating to the recording system, X-ray tube performance and its output
· Explain the main units which are used as measurement in radiographic science
· Discusses the mechanisms of heat transfer and explore their application in x-ray tube
· Explain briefly the mechanisms by which X-rays are produced at the target of the X- ray tube
· Identify the individual components of an x-ray machine and describe their location and function
· Demonstrate the operation of exposure factors and their effects on radiographic image
· Discuss fluoroscope in terms of purpose, components, types and applications
· Discus dental and Mammography equipment
· Explain equipment and imaging principles of digital radiography
· Perform safety checks of radiographic equipment and accessories
· Select exposure factors in reference to the body part under examination using x-ray machine according to procedural guideline
· Establish effective communication in the course of x-ray examination
· Perform radiographic examination using appropriate x-ray equipment according to the standards
· Perform radiographic examination by applying appropriate radiographic positioning techniques according to the standards
· Evaluate the quality of radiograph
· Protect patient and the public from unnecessary radiation by applying radiation protection principles according to radiation protection guidelines

	
	4
	5
	
	
	
	1
	10
	20

	
	
	Routine Image Interpretation Module
	10
	· Interpret routine radiographic images

	· Revise the gross anatomy of chest, musculoskeletal, abdomen and pelvis, Skull and spine.
· Describe the imaging techniques of the chest, musculoskeletal, abdomen and pelvis, Skull and spine  (equipment, imaging and positioning)
· Identify image quality, exposure techniques and causes of radiographic artifacts of the radiograph
· Describe the radiological anatomy of chest, musculoskeletal, abdomen and pelvis, Skull and spine.
· Describe the radiological pathologies and their differential diagnosis on chest, musculoskeletal, abdomen and pelvis, Skull and spine X- rays.
· Evaluate the radiographic image systematically
· Write a report of normal, abnormal and its differential diagnosis findings of abdomen x-ray image images

	
	1
	2
	2
	
	
	
	6
	11

	
	
	Special radiographic procedures Module
	5
	· Perform special radiographic procedures

	· Recognize normal anatomy and physiology of digestive, urinary, biliary and nervous, female genitourinary and cardiovascular system
· Prepare radiographic machine and accessories for the procedure
· Identify the information, materials and equipment required in preparation for conducting special radiographic procedures
· Describe the protocol for performing special radiographic procedures
· Perform special radiographic procedure of digestive, genitourinary, biliary and cardiovascular system
· Identify contrast media and other drugs in diagnostic imaging, care of patient during special procedures
· Carry out vital signs and oxygen administration, medical emergencies and first aid in diagnostic imaging
· Select and prepare an appropriate contrast media for a special radiographic procedure
· Explain to the patient about the procedure
· Administration of contrast media
· Prepare the patient for examination accordingly
· Perform special procedure of alternative projections of the requested body parts (urinary, digestive, female genitor urinary

	
	1
	1
	
	
	
	
	3
	5

	
	
	Basic CT scan Module
	6
	Perform routine CT scan examination

	· Explain the basic imaging principles of CT scan imaging
· Identifying the normal anatomic structure of the head & neck, chest, abdomen, spine, pelvis, upper limb and lower limb as depicted on CT images
· Verify common pathologies of the head & neck, chest, abdomen, spine, pelvis, upper limb and lower limb as depicted on CT images
· Verify appropriate imaging technique and need of contrast administration for a given head & neck, chest, abdomen, spine, pelvis, upper limb and lower limb CT examination
· Calibrate the machine according to the manufacture’s manual in accordance with department protocol
· Utilize appropriate protocols based on department protocol for a given CT examination and process the image according to the type of examination & pathology seen
· Operate machine safely &properly in the course of a given CT examination according to manufacture manual
· Apply correct positioning and centering the patient for a given CT examination based on the department protocol
· Analyze the pre-contrast image to check the importance of utilizing additional protocols, administration of contrast media and asses overall quality of a given CT ongoing image.
· Apply fundamental principle of infection prevention in the course of a given head & neck, chest, abdomen, spine, upper & lower limb CT examination
· Demonstrate the ability to provide information for the patient, clients and their families on the need for ordering investigation, patient diagnosis, treatment and prognosis.
· Convey accurate and balanced information to communities, colleagues and other professionals 
· Demonstrate the ability to counsel patients and clients and their families on serious conditions  

	
	1
	1
	
	
	
	1
	4
	7

	
	
	Basic MRI Module
	6
	Perform basic MRI examination

	· Describe the basic imaging principles of MRI imaging and components of the machine
· Differentiate T1, T2 relaxation and image weighting, Pulse sequence, spin echo, inversion recovery and Gradient recalled echo
· Mention MRI artifacts
· Identify MRI Contrast principle and contrast agents
· Explain Image optimization in MRI
· Explain Common indications for MRI examination
· Identify pattern of pathologies on MRI
· Differentiate anatomical structures in thorax MRI image (lungs, CVS, arteries/veins, esophagus, bones and muscles)
· Identify cross sectional anatomy of the thorax, abdomen, skull and brain, pelvis, Spine, musculoskeletal anatomy of shoulder girdle, upper limb, pelvic girdle and lower limb.
· Mention  MRI image production parameters, routine protocols and sequences for all MRI examinations ( Brain, Thorax, abdomen, pelvic, spin, Upper and lower extremities)
· Set imaging protocols for MRI examinations( Brain, Thorax, abdomen, pelvic, spin, Upper and lower extremities)
· Apply safety rules during  MRI examination
· Prepare and position patient for MRI examinations( Brain, Thorax, abdomen, pelvic, spin, Upper and lower extremities)
· Process and store MRI image on computer
· Communicate effectively with the clients/patients and colleagues based on the institutional protocols

	
	1
	1
	
	
	
	1
	4
	7

	
	
	Abdomen and pelvic US Module
	8
	perform and report abdominopelvic and ultrasound examinations
	· Explain the principle of US physics
· Recognize normal function and structure of hepatobiliary, GI, and GU system on us(K)
· Recognize normal structure and function of male pelvic on US
· Recognize the pathologies of abdominal region on US
· Recognize the pathologies of male pelvic region on US
· Prepare and adjust US machine for scanning(S)
· Scan normal abdominal US examinations(S)
· Scan normal male pelvic US examinations
· Identify the pathology associated with the abdominal region  and pelvic region on US(S)
· Provide appropriate diagnosis and report on abdominal and pelvic region US examinations
· Write a report of normal, abnormal and its differential diagnosis findings of abdomen x-ray image images
· Communicate with divers client/ patient population in a culturally and linguistically appropriate manner.
· Communicate with community members in a culturally and linguistically appropriate manner. 
· Communicate with client/ patient with special need 
· Communicate with client displaying significant negative or resistive coping responses

	
	1
	1
	
	
	
	2
	5
	9

	
	
	Ultrasound of Gynaecology & Obstetrics
Module
	7
	perform and report Gynaecologic and obstetrics ultrasound examinations
	· Recognize normal anatomy and function of female pelvic organ on US
· Recognize female pelvic pathologies on US
· Recognize abnormalities of obstetric on US
· Scan normal female pelvic US examinations
· Scan normal obstetric US examinations
· Identify the pathology associated with the female pelvic region on US
· Identify the pathology associated with obstetric US
· Provide appropriate diagnosis  and report on female pelvic US examinations
· Provide appropriate diagnosis and report on obstetrics US examinations
· Provide care in a compassionate and respectful manner in all healthcare setting 
· 
	
	1
	1
	
	
	
	1
	4
	7

	
	
	Quality Assurance and Safety Module
	5
	Perform quality assurance and quality control in radiology department

	· Explain the differences between quality assurance, quality control, and quality management
· Identify the various aspects of radiography that are subjected to quality control
· State the various factors which affect the quantity and/or the quality of the beam of radiation from the X-ray tube
· Discuss biological effects of ionizing radiation
· Perform Quality assurance test
· Describe the performance tests for radiographic equipment
· Analyze results of QA/QC testing and recommend corrective action for the following: Timer, Focal spot, kVp, HVL,collimator/beam alignment, and X-ray generator
· Recognize malfunctions in the radiographic unit (including table, tube, and accessories).
· Identify artifacts and how to take corrective action to eliminate them from the image
· Check Radiographic exposure factor
	
	1
	1
	
	
	
	
	2
	4

	Clinical for Radiology Technology

	
21%
	Internal Medicine
	5
	Apply knowledge of internal medicine to perform and interpret radiographic examinations.

	· Apply principles of history taking and physical diagnosis
· Describe the different types of infectious diseases
· Describe the common hematologic diseases
· Identify disease of respiratory system
· Describe cardio-vascular system disease
· Describe gastro-intestinal tract diseases
· Identify diseases of endocrine system
· Describe the common renal system diseases
· Identify neurological diseases 
Apply techniques of imaging of neurological diseases
	1
	3
	1
	
	
	
	
	
	5

	
	
	Surgery Module
	6
	Identify surgical cases and apply the knowledge to perform and interpret radiographic examinations.

	·   Describe the surgical anatomy of chest, abdominal and pelvic organ, brain, musculoskeletal, thyroid, breast and parathyroid organs.
· Evaluate the organs using physical examination  systematically
· Describe surgical diseases and their differential diagnosis of the musculoskeletal, chest,abdomen,pelvic, brain, thyroid, breast and parathyroid 
· Apply examination techniques of musculoskeletal, chest,abdomen,pelvic, brain, thyroid, breast and parathyroid  diseases
· Describe investigation options (the imaging techniques) of the musculoskeletal, chest,abdomen,pelvic, brain, thyroid, breast and parathyroid  diseases
Describe the imaging techniques of the renal system
	2
	3
	2
	
	
	
	
	
	7

	
	
	Paediatrics Module
	3
	Identify childhood diseases which are pertinent to imaging

	· Explain Normal growth and disorder in pediatrics
· Describe the different types of cares given for new born infant
· Explain the common infections in new born infant and pediatrics
· Describe the common congenital malformation & metabolic disorders in new born infants
· Describe the imaging techniques of the congenital malformation and infectious diseases
· Describe the common  diseases of respiratory and cardiovascular system in pediatrics
· Apply techniques of imaging  methods for respiratory and cardiovascular disease
· Describe the common disease of the gastrointestinal system and disorders of kidney and urinary Tract in pediatrics
· Apply techniques of imaging  methods for gastrointestinal  disease and disorders of kidney and urinary Tract disease
· Discus the common endocrine and metabolic disorders  and common pathologies of the central nervous system in pediatrics
· Apply techniques of imaging  methods for common endocrine and metabolic disorders and for central nervous system in pediatrics
· Discus the common Childhood Malignancies in pediatrics
· Apply techniques of imaging  methods for common Childhood Malignancies in pediatrics
· Explain the common rheumatologic and hematologic disorders in pediatrics
· Apply techniques of imaging  methods for common rheumatologic and hematologic disorder in pediatrics

	1
	2
	1
	
	
	
	
	
	4

	
	
	Gynaecology and Obstetrics Module
	5
	Differentiate and illustrate gynaecologic and obstetrics abnormalities
	· Perform history taking and physical examinations
· Explain uterine and ovarian tumors and infertility
· Explain abnormal uterine bleeding, Amenorrhea, Endometriosis, Genital Prolapse and Incontinence & Vaginal discharge
· Describe PID, STI  and HIV with its complications
· Explain fertilization,diagnosis of pregnancy, normal pregnancy and physiology of pregnancy
· Explain Multiple pregnancies
· Demonstrate fetal skull, Placenta and umbilical cord  
· List fetal presentations and malposition’s
· Mention Gestational Age Discrepancies
· Illustrate Antenatal care
· Describe DM and Pregnancy , Pregnancy induced hypertension, IUGR and Rh isoimmunisation, PTL and PROM, APH, PPH, Medical problems in pregnancies, PMTCT, Drugs and pregnancies
· Explain Polyhaydraminos& Oligohydraminos
· Describe BPP and Post term pregnancy
· Describe physiology of labor and mechanisms
· Describe CPD, uterine rupture and obstructed labor

	1
	3
	1
	
	
	
	
	
	5

	Scholar

	7 %
	Measurements of Health and Disease
	3
	Apply public health methods for the measurement of health and disease at population level. 

	· Apply epidemiological approach to disease causation with emphasis on infectious diseases
· Apply levels of prevention regarding avoidance and control at different levels
· Apply the different types of epidemiologic studies  
· Calculate and interpret measures of morbidity and mortality including from existing data sources 
· Apply different methods of data collection in the community 
· Apply basic biostatistics concepts, tools and methods 
· Describe the processes, uses, and evaluation of public health surveillance 
· Discuss epidemiology of diseases of public health significance in Ethiopia and locally
· Suggest health promotion and disease prevention methods for major public health problems
· Demonstrate key public health values, attitudes and behaviour’s such as commitment to equity and social justice, recognition of the importance of the health of the community as well as the individual, and respect for diversity, self-determination, empowerment, and community participation 
· Search, collect, organize and interpret health and health-related information from different sources

	1
	2
	1
	
	
	
	
	
	4

	
	
	Research Methodology
	3
	Undertake operational researches in a professional manner

	· Discuss Elements of research project 
· Demonstrate effective research writing and presentation skills
· Collect data and apply common statistical package for data processing, analysis  
· Apply ethical principles relating to research
· Apply evidences based medical radiologic technology  care

	
	1
	2
	
	
	
	
	
	3

	Leadership and Management

	2 %
	Health Promotion & Disease Prevention Module
	2
	Provide health counseling and health education in a professional manner in a teaching and learning process.

	· Identify communication /counselling techniques to enhance health/disease prevention
· Plan, conduct and evaluate Health education in different health settings
· Apply Health communication to enhance health, prevent diseases and Health promotion principles 
· Apply human rights principle, sexual and reproductive health and their effects on health of individuals 
· Apply the principles of Nutrition and health
· Apply basic principles of communicable disease control
· Describe the general principles and concept of education, teaching, learning and the characteristics of a good teacher 
· Apply different teaching methods
· Describe and Develop instructional objectives 
· Identify  and develop the components of lesson plan
· Describe various assessment methods of knowledge, skill and attitude 
· Describe the principles of curriculum development and implementation 
· Describe the curriculum change and evaluations

	
	1
	1
	
	
	
	
	
	2



[bookmark: _Toc126365995]9. Summary of Learning outcomes in terms of the three domains (Cognitive, Affective and Psychomotor) 
[bookmark: _Toc126361250]Table 4  : Summary of learning outcomes in terms of the three domains 
	Themes 
	Course name
	Credit hour
	Weight of course or proportion
	Number of test items from each course
	Share of Competencies (in %)
	Remark

	
	
	
	
	
	Knowledge
	Skill
	Attitude
	

	Medical Radiological Imaging technology 

70%

	General Radiography 
	18
	0.29
	20
	9
	10
	1
	

	
	Routine Image Interpretation Module
	10
	0.16
	11
	5
	6
	
	

	
	Special radiographic procedures Module
	5
	0.08
	5
	1
	3
	1
	

	
	Basic CT scan Module
	6
	0.1
	7
	2
	4
	1
	

	
	Basic MRI Module
	6
	0.1
	7
	2
	4
	1
	

	
	Abdomen and pelvic US Module
	8
	0.13
	9
	2
	5
	2
	

	
	Ultrasound of Gynaecology & Obstetrics
Module
	7
	0.11
	7
	2
	4
	1
	

	
	Quality Assurance and Safety Module
	3
	0.05
	4
	2
	2
	
	

	Clinical for Radiology Technology

21%
	Internal Medicine
	5
	0.26
	5
	5
	
	
	

	
	Surgery Module
	6
	0.32
	7
	7
	
	
	

	
	Paediatrics Module
	3
	0.16
	4
	4
	
	
	

	
	Gynaecology and Obstetrics Module
	5
	0.26
	5
	5
	
	
	

	Scholar
7 %
	Measurements of Health and Disease
	3
	0.5
	4
	`4
	
	
	

	
	Research Methodology
	3
	0.5
	3
	3
	
	
	

	Leadership and Management
2 %
	Health Promotion & Disease Prevention Module
	2
	1
	2
	2
	
	
	

	Total of the program
	
	90
	
	
	55 %
	38%
	7%
	100%



[bookmark: _Toc109413261][bookmark: _Toc124684616][bookmark: _Toc126356545][bookmark: _Toc126365996]10. Conclusions
Exit examinations can play an important role in producing graduates who are knowledgeable, skilled, and emotionally mature. It helps to prepare competent graduates by acting as a quality check for effectiveness. It also aids in the enhancement of the quality and effectiveness of academic programs. Furthermore, it can serve as a platform for academic programs at various universities to collaborate in order to improve program quality. As a result, this document has been created to aid in the establishment of exit examinations for all programs offered by the Ministry of Education. For 2015 EC graduating students, exit exam competency selection and identifying core courses were done to meet the graduation profile, competency, and learning outcome. As a result, preparing test blueprint is necessary to prepare fairly distributed items based on the above criteria
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