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EXECUTIVE SUMMARY

The MoHCDGEC is committed to provide comprehensive access to quality health services for all Tanzanians in order to ensure healthy lives and promote health for all at all ages (Sustainable Development Goal number 3). In order to attain the goal, the MoHCDGEC plans to train and increase the number of qualified health professionals taking into account gender sensitivity for the delivery of services at all levels.   
This has necessitated the review of the former NTA Level 6 Medical Laboratory Sciences Curriculum. In addition, the review intends to improve the teaching and learning process in Medical Laboratory Schools. 
Adoption and implementation of the National Technical Awards (NTA) system is a mandatory requirement for technical training programmes to be accredited by the National Council for Technical Education (NACTE).
The ordinary diploma course in Medical Laboratory Sciences is a two-semester programme. This has been developed to suit the needs of the health sector, the labour market demands, and legal and professional needs that exist in our country. It is one of the initiatives by the government to modernise qualifications within the health sector and optimise transferability within and across sectors and disciplines.
Development of this programme is aimed at rewarding individual achievement in learning and competence gained in a variety of different ways and contexts. The introduction of this programme is geared towards increasing productivity in training institutions, addressing skills gaps and shortages in workplaces, providing a climbing ladder for higher skills opportunities and achieving more responsive education and training system, aligned with health sector employment needs.
The philosophy of developing NTA in Medical Laboratory Sciences programme is to provide a fair and well developed ‘stairway’ in technical education that opens the possibility of moving along the NTA qualification framework and receive appropriate recognition, which is currently limited. It is thus intended to produce creative, innovative and flexible graduates who will contribute in the national development schemes in the health sector by utilising their competences in the community.
This programme has ten (10) modules with a total of 120 credits that are spread over two semesters. Each semester has a total of 22 weeks, of which 20 are set for class study and practice, and 2 weeks are allocated for End-of-Semester examination.

Students will be required to practice in clinical laboratory under supervision as an important learning method to gain hands-on experience. They will also fill in their practical procedure books, noting clearly what they have done and learnt in their practical sessions.
Students will be assessed throughout the course using assignments, written tests, oral questioning, and practical; these will be conducted during continuous assessment while written examination and practical will be conducted during the end of semester. 
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 PART I: INTRODUCTION

1.1 Background Information
The National Council for Technical Education (NACTE) was established under the Parliament Act.Cap.129. The Act provides a legal framework for the Council to build an efficient national qualification framework for ensuring that products from technical institutions are of high quality and respond to changing needs of the country as well as technological innovations in the world.

One of the accreditation requirement is that institutions should offer appropriate academic level programmes in a recognised field of study that culminate in identified student competences leading to the National Technical Awards (NTA). Institutions are therefore required to ensure that training programmes are supported by curricula, which are developed according to NACTE requirements. These include conducting situational analysis, developing the DACUM chart competence-based learning outcomes, formulating modules, and adopting a semester system.

The competence-based curriculum was first developed in 2010. Since then many changes have taken place especially in the area of socio-economic, technological needs and advancement in the management of diseases.
In response to the changes and NACTE requirement to review a curriculum after every five years, the MOHCDGEC recognises the need for reviewing the curriculum for Ordinary Diploma in Medical Laboratory Sciences.
2.0 PROGRAMME RATIONALE AND PHILOSOPHY

2.1 Programme Rationale

The main objective of the National Health Policy of 2017 is to improve the health and well-being of all Tanzanians, with a focus on those most at risk, and to encourage the health system to be more responsive to the needs of the people. This objective cannot be achieved without having appropriately and adequately trained laboratory personnel and other health workers. According to WHO World Health Report 2006, health workers are crucially important for producing good health through the performance of health systems as they constitute a significant share of the labour force and perform key social roles in all societies. 
Tanzania Vision 2025, National Standard for Medical Laboratories 2017, National Strategic Plan for Medical Laboratory 2016-2021, Health Sector Strategic Plan (HSSP IV), Tanzania National e-Health Strategy 2012 – 2018 and Sustainable Development Goals (SDGs) particularly goal number 1, 3 4, 5 and 8 are not achievable without an appropriately prepared and deployed health workforce and the training of health workers which is crucial for achieving equity-oriented national health goals.

Medical Laboratory Sciences like many other professions is affected by the rapid changes currently taking place in the society, science and technology. It is also shaped by changing demography, epidemiology, health systems and consumer preference in the labour market. Strategic planning actions should focus on investing in people, especially pre-service education to promote quality care and equity by correcting Medical Laboratory Sciences skill imbalances and in-service training to enhance the performance of the health system.

In this regard NTA level 6 Medical Laboratory Sciences curriculum cannot remain static; it must be responsive to changes in Medical Laboratory Sciences practice, the society, technological changes, economy and changes in the nature of teaching and learning. It is important to provide an excellent education and training for all Medical Laboratory Sciences learners, to enable them and the health system to be responsive to the SDGs. 

NTA level 6 in medical laboratory sciences training programme provides professional development in the Medical Laboratory Sciences career.  It aims at providing learners with knowledge and skills that enable graduates to perform broad range of work activities, most of which are non-routine, which allow them to develop for higher career qualification in their professional area.  

2.2 Programme Philosophy

Philosophy describes set of values and beliefs that guide all learning experiences of the curriculum. It is the basic foundation that directs all further planning, organisation, implementation and evaluation of the curriculum. This programme is geared towards producing innovative, creative and flexible laboratory personnel who will cope with the dynamic changes of the profession, technology and socio-economic needs. 

Medical Laboratory Sciences is an art and practice of investigation and diagnosis of diseases, therefore the programme is designed and developed basing on the following philosophical principles; 
a) The accessibility to the highest attainable standards of health laboratory services is a fundamental right of the human being irrespective of gender, age, race, religion, socio-cultural differences, political affiliation, economic or social background;

b) The practice of medical laboratory is humanitarian in nature and requires knowledge, skills and attitudes in respect of compassion, respect and empathy, ethical and legal consideration in the provision of care;

c) Environment influences individuals, families and community at large. Therefore, laboratory personnel must acknowledge the different interaction patterns in the environment and the impact in interaction to health and illness;

d) Medical laboratory profession is dynamic; therefore training shall focus on producing innovative, creative and flexible graduates who can contribute in the management of current and emerging health challenges.  

e) Education is a continuous process that embraces new technology and community demands and therefore a laboratory personnel shall keep abreast with current health development to render quality cost– effective services;

f) The learner is a unique individual with past experiences and needs, which should be respected. She/he has the responsibility for her/his own learning and self-development through active participation; and

g) Collaboration is necessary for effective actions to occur; therefore training shall promote teamwork spirit at all levels.

It is therefore, expected that the graduates from this level will have aspirations to pursue higher qualifications in Medical Laboratory Sciences profession. The programme will be conducted in a modular system and will operate under semester structure. This will continue to facilitate a large degree of flexibility for recognition of learning experiences and professional practice for the graduates’ future development. 

3.0 VISION AND MISSION OF THE TRAINING PROGRAMME

3.1 Vision:

To have competent laboratory personnel who will provide medical laboratory services effectively at different health care settings and cope with existing and emerging health issues.

3.2 Mission:

To establish conducive and sustainable training environment that will allow students and graduates to perform competently at their relevant levels and aspire for attainment of higher knowledge, skills and attitudes in promoting health, preventing diseases and caring for clients in all settings
4.0 AIMS OF THE PROGRAMME

The programme aims to achieve the following goals:

a) To form a flexible course that is responsive to dynamic and rapidly changing world of work and the society;

b) To provide medical laboratory skills, knowledge and behaviours that is vital to learners, employers and the community;

c) To develop self-realisation and team work skills that enable graduates to perform efficiently and aspire for higher level training;

d) To build capacity to participate in the implementation of National Health Policy and its accompanying Operational Guidelines; and 

e) To propagate and promote moral, legal and ethical conduct among laboratory personnel and other health workers within the medical laboratory sciences profession and national legal framework.

f) To produce innovative, creative and flexible graduates who can manage current and emerging health challenges.

4.1 Purpose of the Programme

This level is meant to provide Medical Laboratory Sciences knowledge, skills and appropriate attitudes to students. It consists of core and fundamental modules intended to build students’ knowledge and skills necessary for acquiring competences for the practice of Medical Laboratory Sciences; instil motivation for life-long learning and good foundation for progress studies in Medical Laboratory Sciences. 

4.2 Objectives

The main objectives of this programme are to:

a) Provide appropriate basic knowledge, skills and attitudes relevant to medical laboratory sciences practice; 

b) Steer creativity and innovativeness in response to challenges inherent in medical laboratory sciences practice and health care delivery;

c) Develop culture of teamwork and build critical thinking and problem solving skills in medical laboratory sciences and health care practice; 

d) Promote a good sense of citizenship, accountability and responsibility to graduates; 

e) Stimulate life-long learning behaviour for laboratory personnel and advancement of medical laboratory sciences profession; and 

f) Provide an international outlook of the learning content and context so as to widen learners’ advantages into regional and international labour markets. 
5.0 ADMISSION REQUIREMENTS

Admission to this level shall be open to both pre and in-service candidates with Technician Certificate in Medical Laboratory Sciences from a recognised institution.

5.1 Mode of Application

a) All applications will be done as per Government (MoHCDGEC and NACTE) guidelines.

b) Prospective students who meet the entry requirements and selected to join a particular institution shall obtain their joining instructions from the respective institution/authority.

6.0 PROGRAMME STRUCTURE

6.1 Program duration
This programme has a total of 44 weeks of study that are spread over two semesters. Each semester has a total of 22 weeks, of which 20 are set for class study and practice, and 2 weeks are allocated for End-of-Semester examination. The program has 3 fundamental modules and 7 core modules with a total of 120 credits. 
6.2 Methods of Study

The programme enhances a wide range of study methods and approaches. They include lecture discussion, small group discussion, case studies, role plays, tutorials, assignments, practical training including demonstration, laboratory/clinical laboratory attachment and study tours.
6.3 Fundamental Modules 
Fundamental Modules provide a range of skills, knowledge and principles that contribute to effective study of the main theme of a given training programme. Hence, the fundamental modules provide a viable foundation for further studies and lifelong learning. In this curriculum the fundamental modules are: Leadership and Management, Principles of Epidemiology and Biostatistics and Operational Research.
6.4 Core Modules
These refer to modules associated with the core studies, which provide the development of the main theme of the programme. They broadly represent the main areas of activity in Medical Laboratory Sciences. These modules are taught together with fundamental modules so as to ensure that students gain an appreciation of the nature and complexities of real life in Medical Laboratory Sciences.  In order to achieve an integration of these modules there will be considerable use of various teaching and learning methods including lecture, assignment, projects, discussions, case studies, independent work and field work. The core modules for the Ordinary Diploma in Medical Laboratory Sciences are: Laboratory Quality Management, Introduction to Diagnostic Molecular Biology, Diagnostic Parasitology and Medical Entomology, Diagnostic Microbiology and Immunology, Diagnostic Clinical Chemistry, Diagnostic Histology and Cytology, Diagnostic Haematology and Blood Transfusion
6.5 Methods of Study

The programme enhances a wide range of study methods and approaches. They include different facilitation methods not limited to lecture discussion, small group discussion, case studies, role plays, tutorials, assignments, practical training including demonstration, laboratory attachment, field attachment and study tours.

SEMESTER I MODULES
Table 1: Semester I Modules

	Code
	Module Title
	Scheme of Study (Hours per week)
	Credits / 

Semester

	
	
	Theory
	Tutorials
	Practical
	Assignment
	

	MLT06101
	Laboratory Quality Management
	5
	1
	0
	2
	13

	MLT06102
	Operational Research
	6
	1
	0
	2
	13

	MLT06103
	Principles of Epidemiology and Biostatistics
	5
	2
	0
	1
	11

	MLT06104
	Leadership and Management
	5
	1
	0
	2
	11

	MLT06105
	Introduction to Diagnostic Molecular Biology
	5
	1
	0
	1
	08

	
	SUB-TOTAL
	26
	6
	0
	8
	56


Working hours per week = 40 hours

6.6 Semester II Modules

Table 2: Semester II Modules

	Code
	Module Title
	Scheme of Study (Hours per week)
	Credits / Semester

	
	
	Class
	Tutorials
	Practical
	Assignment
	

	MLT06206
	Diagnostic Parasitology and Medical Entomology
	2
	1
	3
	1
	13

	MLT06207
	Diagnostic Microbiology and Immunology
	3
	1
	5
	1
	14

	MLT06208
	Diagnostic Clinical Chemistry
	2
	1
	3
	1
	12

	MLT06209
	Diagnostic Histology and Cytology
	2
	1
	3
	1
	11

	MLT06210
	Diagnostic Haematology and Blood Transfusion
	3
	1
	4
	1
	14

	 
	TOTAL
	12
	5
	18
	5
	64


Working hours per week = 40 hours

6.7 Module Coding

The system of coding has adopted a combination of letters and numbers, which have a specific meaning. For example the following module offered in the first semester by the department of Medical laboratory science may be coded respectively as MLT 06101, this implies that;

ML
Represents the first two letters of the department “Medical Laboratory”.

T

Represent the qualification at the respective level “Technician”.

06

Represents the respective NTA Level.

1

Indicates the semester in which the module is conducted

01

Represent the serial number to which a particular module is assigned in the 


department (1st Module)

6.8 Summary of Modules

Table 3: Distribution of Modules

	Code
	Module Title
	SEMESTER 1
	SEMESTER 2

	MLT06101
	Laboratory Quality Management
	√
	

	MLT06102
	Operational Research
	√
	

	MLT06103
	Principles of Epidemiology and Biostatistics
	√
	

	MLT06104
	Leadership and Management
	√
	

	MLT06105
	Introduction to Diagnostic Molecular Biology
	√
	

	MLT06206
	Diagnostic Parasitology and Medical Entomology
	
	√

	MLT06207
	Diagnostic Microbiology and Immunology
	
	√

	MLT06208
	Diagnostic Clinical Chemistry
	
	√

	MLT06209
	Diagnostic Histology and Cytology
	
	√

	MLT06210
	Diagnostic Haematology and Blood Transfusion
	
	√

	TOTAL CREDITS
	56
	64


7.0 ASSESSMENT

Assessment is an integral part of the learning process and assessment must support and complete the learning strategies in order to achieve the required outcomes. Assessment in particular, must reflect the required progression and be sensitive to the range of key skills developed. Each module taught will be assessed separately throughout the semester.

7.1 Assessment Philosophy

Assessment is an integral part of the learning process and assessment must support and complete the learning strategies in order to achieve the required outcomes. Assessment in particular must reflect the required progression and be sensitive to the range of key skills developed.

7.2 Principles of Assessment

a) Assessment will reflect the aims and objectives of the overall scheme, the route way and the learning outcomes of the module.

b) Assessment will be designed to assist student learning, in particular their development as self-directed learners and the acquisition of key skills.

c) Assessment will be varied, to facilitate motivation and in recognition of the need to adopt approaches, which enable students to demonstrate that, they have fulfilled learning objectives.

d) Assessment will reflect progression through studying year, with increasingly more complex methods being associated with higher order skills.

7.3 Assessment Methods

There shall be two types of assessments, which are Continuous Assessments and Semester Examinations. Continuous Assessment will be conducted throughout the semester while Semester Examination shall be conducted at the end of each Semester. The assessment methods shall be those stipulated in this Curriculum and further elaborated in the Assessment Plan of each particular module.

7.4 Continuous Assessment (CA)

This category will include assignments, written tests and practical/Oral tests depending on the nature of the module.
7.5 Assignments 

a) The objective of assignments is to reinforce the learning process by involving the participation of the students in finding the solution to a given question or problem which require decision- making. They include tasks given to student apart from written tests and examination or projects, so as to enhance self- development.

b) Assignments shall be administered in a form of written work that are done individually 

c) For each module, there shall be two theory assignments which shall be derived from challenging tasks of each particular module
7.6 Practical Tests

The intention of practical tests is to measure the practical capability of learners through actual doing of a particular task or skill. There will be a minimum of two (2) practical tests during the semester, which will be supervised by the institute tutor(s) for duration of three hours (3 hours). 

7.7 Oral Examination/Test (Viva voce)

The intention of oral tests is to measure the general reasoning and theoretical ability of students to express themselves and evaluate performance in verbal work. 

For modules which need to be assessed by oral defence, there shall be a minimum of one (1) oral test during continuous assessment supervised by a panel of at least two examiners for duration of (5-10) minutes.
7.8 Written Tests

a) The intention of written tests is to measure the theoretical ability of students and evaluate performance in written work. 

b) There shall be two (2) written tests during the semester, which will be invigilated by a panel of the institute tutors for duration of two and a half (2:30) hours.
7.9 Semester Examination

This category will include written and practical examinations depending on the nature of the module. Theory examinations shall be conducted for duration of two and half (2:30) hours while practical examinations shall be conducted for duration of three hours (3 hours).
The examinations will be conducted at the end of each Semester under supervision of external and internal examiners.

7.10 Distribution of marks for Continuous Assessment and End of Semester Examination 

Table 4: Semester I percentage contribution per each component for modules with Oral/Viva
	
	Continuous Assessment

(40%)
	Semester Examination 

(60%)

	
	ASSIGNMENTS
	  TESTS
	

	
	WR
	WR
	ORAL
	WR

	CODE
	MODULE TITLE
	
	
	
	

	MLT06101
	Laboratory Quality Management
	5
	25
	10
	60

	MLT06103
	Principles of Epidemiology and Biostatistics
	5
	25
	10
	60

	MLT06104
	Leadership and Management
	5
	25
	10
	60

	MLT06105
	Introduction to Diagnostic Molecular Biology
	5
	25
	10
	60


Table 5: Semester II percentage contribution per each component for modules with Practical
	
	Continuous Assessment

(40%)
	Semester Examination 

(60%)

	
	ASSIGNMENTS
	TESTS
	

	
	WR
	WR
	PR


	WR
	PR



	CODE
	MODULE TITLE
	
	
	
	
	

	MLT06206
	Diagnostic Parasitology and Medical Entomology
	5
	10
	25
	20
	40

	MLT06207
	Diagnostic Microbiology and Immunology
	5
	10
	25
	20
	40

	MLT06208
	Diagnostic Clinical Chemistry
	5
	10
	25
	20
	40

	MLT06209
	Diagnostic Histology and Cytology
	5
	10
	25
	20
	40

	MLT06210
	Diagnostic Haematology and Blood Transfusion
	5
	10
	25
	20
	40


Table 6: Semester II percentage contribution for Research Module
	CODE
	MODULE TITLE
	CA 40%
	SE 60%

	
	
	ASSIGNMENT
	PROPOSAL
	WR
	PROPOSAL VIVA VOCE
	WRITTEN EXAMINATION
	RESEARCH PROJECT REPORT

	MLT06102
	Operational Research
	5
	10
	15
	10
	20
	40


7.11 Assessment plan, Recording and Reporting

a) Assessment plans and other tools will be developed by MoHCDGEC in collaboration with NACTE. The tools developed for each module aims at standardizing assessment in all HTIs in the country.

b) Assessment record and reporting system shall follow NACTE procedures to maintain assessment data, for purpose of feedback of assessment results and adherence to assessment regulations.

7.12 Field attachment and practical training 

7.12.1 Practical Log book and Practicum Guide

Practical procedure book for Students shall be given to students at the beginning of each academic year to facilitate practical training.

7.12.2 Field Practical Training (FPT)

It will take place in the second semester of this programme. After completion of all semester II Modules, students shall be attached to Regional Laboratory (Level II or Group B1) or higher.  

The Field attachment shall aim at exposing the learner to real working environment with sufficient practical exposures. Field attachment shall be 4 calendar weeks.

There shall be 2 calendar weeks in semester I set aside for data collection, analysis and report writing for the module of operational research. 

The field project report shall adhere to the format stipulated in the practicum guide.  

7.12.3 Eligibility to Sit for Semester Examination

The following are the conditions which must be fulfilled for a candidate to be allowed to sit for semester examinations:

a) A candidate must have a minimum of 80% attendance of taught and practical class hours. A candidate with genuine reason(s) approved by the institution for not attaining the required percentage shall be required to repeat module (s).

b) A candidate must have attained at least an average pass of 50% for each continuous assessment components (THEORY and PRACTICAL) for each module. 

c) Student shall complete the tasks in Practical procedure book by 60% and appropriately signed by Clinical Instructor/Tutor. 
8.0 EXAMINATION REGULATIONS 

These examination regulations will be applicable for both Continuous Assessments and Semester Examinations:

a) All examinations shall take place at the time and venue as directed by the respective health training institutions/MoHCDGEC.

b) Candidates are required to have their identity cards and fix their examination numbers and NACTE registration numbers on their examination desk and shall have to sign an examination attendance form. 

c) Any un-authorized items such as briefcases, notes, magic diaries (electronic diaries), laptops, tablets, mobile telephones, glass cases, wallets, dictionaries and similar items shall be kept out of reach of candidates during examination conduct.

d) No candidate shall be allowed to communicate with another candidate(s) while in the examination room. 

e) For any candidate caught with unlawful practice during the conduct of examination the invigilator shall fill NACTE examination irregularity form number 19. This form should be filled on-sight in the presence of internal examiner and other witnesses as stated in the form. There after it should be submitted together with the evidence (s) (if available) to the respective authority for final judgement. 

f) Any candidate falling under regulation (e) should be allowed to continue with his/her examination while waiting for final judgement unless his/her conduct interfere the general conduct of examination e.g fighting, making unnecessary noises, drunk. 

g) An examination centre that tempers with examination parcels containing examination scripts shall be removed from the list of examination centres for duration that may be determined by NACTE. The institution should incur all costs pertaining to the transfer of students to another examination Centre. 

h) A candidate who is unable to attempt end of semester examination for any module with evidence of a genuine reason(s), should communicate in writings with supportive documents to the institutional authority two weeks before the date of end of semester examination.

i) A candidate who raises a genuine reason for post ponding examinations just before or during end of semester examination, shall communicate to the head of the training institution. The head of the institution shall communicate with the institution academic committee/Board that will authorise the postponement of the examination upon ascertaining the validity of submitted reasons. The candidate shall be allowed to sit for the examinations when next offered.

j) No candidate shall be allowed to enter the examination room after a lapse of thirty (30) minutes from the commencement of the examination unless circumstances dictate otherwise.

k) All candidates should be thoroughly inspected before entering the examination room. This should base on the sex of the candidate and invigilator.

l) Candidates shall not be allowed to go out of the examination room in the first 30 and last 30 minutes of the examination unless circumstances dictate otherwise.

m) All examination envelopes should be opened and closed in front of all candidates and two candidates shall sign the witness forms on behalf of others.

n) Candidates should use the authorised answer sheets unless circumstances dictate otherwise. 

o) No examination room shall be left without an invigilator during the examination.

p) All candidates should sign the attendance sheet after handling over the answer sheets and question paper to the examiners before leaving the examination room.

q) Any candidate going out of the examination room for genuine reason shall be escorted all the way until he/she returns and must be inspected before is allowed back in the room. This should base on the sex of the candidate and invigilator.

r) There shall be one internal and external examiner to make a panel to examine candidates for practical examinations administered by the Board unless circumstances dictate otherwise

s) Rating scales/checklists used in assessing and scoring candidates shall be submitted to the Board or academic officer for examinations administered by the Board and institution respectively

t) In case of misconduct by an examiner (internal or external examiner), the chief external examiner may expel the examiner from examining the candidates.

9.0 MANAGEMENT OF CONTINUOUS ASSESSMENT TESTS

a) Continuous assessments shall comprise of two components; the THEORY COMPONENT which shall comprise of assignments, written tests and/or oral examination, and the PRACTICAL COMPONENT which shall comprise of practical tests.

b) There shall be two theory individual assignments, two written tests and two practical test for each module during a semester.

c) A candidate must have an aggregate average of 50% or above of the THEORY COMPONENT and 50% or above of the PRACTICAL COMPONENT before appearing for semester examination of that particular module.

d) No candidate(s) shall be allowed to sit for end of semester examination for a particular module without successful completion of continuous assessment of that module.

e) A candidate who fails to achieve a minimum of 50% aggregate average of THEORY COMPONENT (assignment & written test) or PRACTICAL COMPONENT in continuous assessment test shall be allowed to do supplementary for the failed part of the component (ONLY ONCE) before appearing for end of semester examination.

f) A candidate who fails supplementary Continuous Assessment Tests shall be required to repeat the failed module when next offered. 

g) No candidate shall be allowed to repeat a module more than once.

h) All continuous assessment components shall be completed before semester examination

i) Continuous assessment shall contribute a total mark of 40% of the end of semester examination.
10.0 GRADING SYSTEM

Marks will be awarded out of 100 per cent. The marks so obtained from different assessment components will be graded as follows:

	S/N
	SCORE RANGE
	GRADE
	DEFINITION

	1. 
	75 – 100
	A
	Excellent

	2. 
	70 – 74
	B+
	Very Good

	3. 
	65 – 69
	B
	Good

	4. 
	50 – 64
	C
	Average

	5. 
	40 – 49
	D
	Poor

	6. 
	0 – 39
	F
	Failure

	7. 
	–
	I
	Incomplete 

	8. 
	0
	Q
	Disqualification


The marks awarded after supplementary shall be recalculated in the final GPA and the final grade shall be indicated in the bracket () as indicated in the table below:

	S/N
	SCORE RANGE
	GRADE
	DEFINITION

	1.
	75 – 100
	(A)
	Excellent

	2.
	70 – 74
	(B+)
	Very Good

	3. 
	65 – 69
	(B)
	Good

	4.
	50 – 64
	(C)
	Average


10.1 CLASSIFICATION OF AWARD

Grades for the different score ranges are assigned points as follows:

A – 5

B+– 4

B – 3

C – 2

D – 1

F – 0

The Grade Point Average (GPA) shall be computed from credits and grade weights and classified as shown below:

	CLASS OF AWARD
	CUMMULATIVE GPA

	First class
	4.1 – 5.0

	Second Upper class
	3.5 – 4.0 

	Second class
	3.0 – 3.4

	Pass 
	2.0 – 2.9


An award shall be given to a student who satisfies the following conditions:

a) She/he must have successfully completed all modules for which the award is to be made; and

b) She/he has achieved the minimum cumulative Grade Point Average (GPA) equivalent to pass.

10.2 Computation of Semester and Cumulative GPA

GPA shall be computed from grades achieved by students in each semester by combining results of CA and ES examinations. 

Divide the total of number of grade points earned by the student for that module times credits assigned to the module by the total number of credits for module examined.  For example 

a) Semester GPA for each candidate is calculated as follows:

                Semester GPA = Sum (P x N)

                     Sum of N

      P - Grade point assigned to a letter grade scored by the student in a module 

      N – Number of credits associated with the module in a semester

b) A cumulative grade point average (Cum GPA) for each candidate shall be computed by dividing the total number of grade points earned for all modules by the total number of credit for the award examined.

i.e.  Cumulative GPA = Sum of (P1 x N1) + (P2xN2)




    
           Sum of N1+ N2
Where;

P -Represents a grade point assigned to a letter grade scored by the students in a module (P1 for semester 1 and P2 for semester 2) and 

N-Represents the number of Credits associated with the module (N1 and N2) number of credits for semester 1 and 2 respectively. The Grade Point Average (GPA) shall be computed and truncated to one decimal point.

10.3 Declaration of semester examination results

a) The candidate shall be declared ‘PASS’ after obtaining a minimum of 50% in each module for both written and practical/oral semester examinations with GPA of 2.0 or above

b) A candidate with semester I GPA of 2.0 or above but failed either written or practical examination of any module shall sit for supplementary examination of the failed module (s) within four (4) weeks after declaration of the results.

c) A candidate with semester II GPA of 2.0 or above but failed either written or practical examination of any module shall sit for supplementary examination of the failed module (s) within six (6) months after declaration of the results.

d) A candidate with GPA less than 2.0 shall be DISCONTINUED from the studies. 

e) The results of candidate shall be declared INCOMPLETE if he/she did not attempt some of the required module examinations at the end of semester

f) A candidate shall be allowed to supplement semester examination if his/her GPA is 2.0 or above and has passed at least 50% of modules in that Semester.

g) A candidate who failed written or practical/oral examination in a module shall supplement both written and practical/oral examination.
h) A candidate who fails in more than 50% of modules taught in a semester during the Semester Examination and accumulated a minimum GPA of 2.0 shall be required to REPEAT THE FAILED MODULE(S) when next offered. There shall be no supplementary examination after repeating a module. 

i) Any candidate who has a semester GPA of 2.0 or above and has failed any module will be allowed to sit for supplementary examination of the failed module(s). The candidate shall sit for the failed module(s) during the period of the supplementary examination. If the candidate fails the supplementary examination he/she shall be required to repeat a failed Module(s) when next offered. 
j) No candidate shall be allowed to repeat a module more than once.

10.4 Disposal of Candidates

a) Any student who is absent from the training without any genuine reason(s) for a total of twenty one (21) days within a semester shall be DISCONTINUED from then studies.

b) Any candidate who is caught with un-authorized items or any examination malpractices shall be treated as per September, 2020 examination guideline.
c) A candidate who fails end of semester examination with a GPA of less than 2.0 shall be treated as per September, 2020 examination guideline.

d) Any candidate who deliberately fails to attempt examination/test as provided in regulations without valid reason shall be DISCONTINUED from studies.
11.0 APPEALS, CHECKING AND REMARKING OF EXAMINATIONS
Any candidate shall have a right to appeal against the published examination results. The appealing procedures shall be as stipulated in the September, 2020 examination guideline

12.0 Award of academic certificates and replacement of lost certificates

a) An award of academic certificates shall be given to a candidate who has been declared by the board to have passed all modules. 

b) All academic certificates and transcripts shall be awarded by the competent authority as described by the MoHCDGEC.

c) A graduate whose original certificate has been lost shall follow government prescribed procedures for obtaining the same.

13.0 TRAINING REGULATIONS
13.1 Entry

The student, who has been selected to join Medical Laboratory course should report to the respective health training institution within or not more than fourteen (14) days after the commencement of studies. Failure to do so, and without any genuine reasons, implies forfeiting the opportunity of being registered for the course. Before commencement of the studies, students should be oriented on the curriculum.

13.2 Period of Absence

a) Any student who is absent from the training due to genuine reason for a cumulative period of twenty one (21) working days within a semester may be allowed to repeat the semester provided the reasons for his/her absence were verified by the Institutional management upon submission of acceptable evidence and the verification approved by the MoHCDGEC.

b) Any student who is absent from the training without any evidence of genuine reason for a total of twenty one (21) days within a semester shall be DISCONTINUED from studies.

13.3 Conduct and Behaviour

a) Any student who is admitted to Health training institution should at all time of his/her studies exhibit good character and behaviour as stipulated in the Disciplinary Codes for Students in Health Training Institutions of 2020. 

b) A student must have an accepted official institutional uniform and Identity card bearing student’s picture, name, institution and NACTE registration numbers. 

13.4 Postponement of studies

a) A registered student who wishes to postpone studies shall communicate his/her request in writings to the ministry through Principal of his/her Institution. If such a request has been approved a copy should be sent to NACTE and the respective institution.
b) Student shall be allowed to postpone studies as prescribed in the training regulations. 
13.5 Resuming Studies after Discontinuation

a) A student who was discontinued on academic grounds and wishes to resume studies should re-apply for the next academic year.

13.6 Transfer of students

A student who wishes to transfer from one health training institution to another must fulfil the following criteria:

a) A student must have a NACTE registration number.

b) A student must have successfully passed Semester examination. 

c) Reasons for transfer must be genuine and supported by valid evidences

d) A student must have obtained an official letter from the receiving health training institution he/she wishes to transfer confirming availability of the requested vacancy.

e) A student must channel his/her letter of request to the ministry through the Principal of transferring health training institution. No Staff other than the Principal/Acting Principal is authorized to approve such request.

f) The transfer request letter must clearly indicate the NTA level of study and attached with an academic progress report for the requesting student who wishes to transfer.

g) A transferred student should report to the receiving institution within fourteen (14) days after commencement of the respective semester. 

a) A transferred student shall only be received at the new institution if he/she has an official transfer letter from the ministry. 

14.0 DUTIES AND RESPONSIBILITIES

14.1 Title and Placement

a) Job Title
:
Medical Laboratory Technologist

b) Placement
:
Medical Laboratory Class B2 and above

14.2 Responsibilities

14.3 Job Summary: 

To provide laboratory support to other members of the health care team that will help in the management of patients and provision of relevant epidemiological data for better surveillance of diseases.
14.4 Primary Professional Responsibilities

a) Acquisition of supplies and preparation of reagents.

b) To perform laboratory investigations in Parasitology, Haematology, Blood Transfusion, Bacteriology, Serology, Clinical Chemistry, Histopathology and emergency call duties.

c) To teach and supervise junior staff

d) To ensure that the laboratory is well kept, the equipment and reagents are in good working order.

e) Collection of blood from patients and proper preservation of specimens. 

f) Monitor quality of laboratory investigations and results.

g) Keep the record of laboratory investigations and procedures.

h) To prepare quarterly report /data, utilise and send the report to the required authority,

i) To receive and apply information and guidelines 

j) Any other relevant assigned task. 
15.0 TEACHING PERSONNEL

For this curriculum to be implemented effectively a ratio of tutor to student during instructional hours should be 1:16 and 1:5 during practical hours.

Teachers/Tutors for this programme will be required to have a qualification of at least one level higher than qualification offered by the programme.

15.1 Tutors Qualifications: -

a) BSc Degree in Medical Laboratory Sciences or equivalent; higher qualification and Teaching methodology are added advantages. 

b) ADMLS and any other specialization in Medical Laboratory Sciences; Teaching methodology is an added advantage.

c) Resource persons with specialty in relevant module

d) Registered by NACTE and recognised professional body 

NB: All tutors should receive current curriculum orientation training. 

16.0 CURRICULUM DETAILS

	1.0 
	Qualification:
	Ordinary Diploma in Medical Laboratory Sciences 

	2.0 
	Purpose(s) of Qualification:
	This qualification is intended for a person who will apply professional ethics and code of conduct in performing non-routine laboratory techniques, carry out supervisory duties, adhere to quality systems, provide health education and prepare biological products in health service facilities.

	3.0 
	NTA Level:
	6

	4.0 
	Competence Descriptors:


	Competence involving application of skills and knowledge in a broad range of work activities, most of which are non-routine.

	5.0 
	Credits at this Level:
	120

	6.0 
	Cumulative Credits from Lowest Level:
	240

	7.0 
	Entry qualification 
	Applicant who successfully completes NTA Level 5 

	8.0 
	Date the Qualification Standard Last Developed
	October, 2020


17.0 PRINCIPAL LEARNING OUTCOMES, CREDIT VALUES AND ASSESSMENT CRITERIA

	S/N
	Principal Learning Outcome
	Credit Value
	Assessment Criteria

	1. 
	Apply principles of laboratory quality systems and management to improve performance of laboratory services.
	18
	a) Essential elements of laboratory quality system  are correctly described

	2. 
	
	
	b) Components of customer satisfaction in the laboratory practices are correctly explained

	3. 
	
	
	c) Concept of Bio-safety and Bio-security in laboratory practices are correctly described

	4. 
	Apply principles of pathology in diagnosis of diseases and conditions
	70
	a) Concepts of Pathology in diagnosis of diseases and conditions are correctly described

	5. 
	
	
	b) Pathogenesis of diseases caused by microorganisms are correctly described

	6. 
	
	
	c) Pathogenesis of diseases caused by parasites are correctly described

	7. 
	
	
	d) Pathogenesis of immunohaematological disorders in disease diagnosis are correctly described

	8. 
	
	
	e) Concepts of metabolic disorders in clinical chemistry are correctly explained

	9. 
	
	
	f) Concepts of histo-cytopathological techniques are correctly described

	10. 
	
	
	g) Concept of molecular biology in diagnosis of diseases and conditions are correctly explained

	11. 
	Apply basic knowledge and skills of epidemiology, biostatistics and research in managing disease and health related events
	21
	a) Concepts of epidemiology in managing disease and health related events are correctly described

	12. 
	
	
	b) Concepts of research in health settings are correctly described

	13. 
	
	
	c) Concepts of biostatistics used in collection and evaluation of health data are properly described

	14. 
	Apply theories and  principles of management in managing organizations
	11
	a) Concepts of management are correctly described

	15. 
	
	
	b) Concepts of planning for efficient and effective management of organizations are correctly described

	16. 
	
	
	c) Concepts of employee empowerment in modern management are correctly described

	Total Credits
	120
	


18.0 PRINCIPAL LEARNING OUTCOMES AND ENABLING OUTCOMES

	PRINCIPAL LEARNING OUTCOME
	ENABLING OUTCOMES

	1. Apply principles of laboratory quality systems and management to improve performance of laboratory services
	1.1 Apply knowledge of quality system essentials to manage laboratory practices

	2. 
	1.2 Apply knowledge of quality management system to evaluate laboratory practices

	2 
	1.3 Apply knowledge of quality management system to monitor client satisfaction

	3 
	1.4 Apply principles of bio-safety and bio-security in  managing laboratory practices

	3. Apply principles of pathology in diagnosis of diseases and conditions
	3.1 Apply knowledge and skills of microbiology and immunology in diagnosis of diseases and conditions

	
	3.2 Apply knowledge and skills of parasitology in diagnosis of diseases and conditions

	
	3.3 Apply knowledge and skills of haematology and immunohaematology in diagnosis and managing disorders

	
	3.4 Apply knowledge and skills of clinical chemistry in diagnosis of diseases and conditions

	
	3.5 Apply knowledge and skills of histology and cytology in diagnosis of diseases and conditions

	
	3.6 Apply concepts of molecular biology in diagnosis of diseases and conditions

	4. Apply basic knowledge and skills of epidemiology, biostatistics and research in managing disease and health related events
	4.1 Apply basic knowledge and skills of epidemiology to manage disease and health related events

	5. 
	5.1 Apply basic knowledge and skills of research in conducting operational research

	6. 
	6.1 Apply basic principles of biostatistics in management of health data

	7. Apply theories and  principles of management in managing organizations
	7.1 Describe the nature and scope of management in managing organizations 

	8. 
	8.1 Apply managerial functions for efficient and effective management of organizations

	6 
	8.2 Apply contemporary management concepts for effective and efficient management of organizations


19.0 ENABLING OUTCOMES AND SUB-ENABLING OUTCOMES

	ENABLING OUTCOMES
	SUB-ENABLING OUTCOMES

	1.1 Apply knowledge of quality system essentials to manage laboratory practices
	1.1.1 Describe quality system essentials to manage laboratory practices

	
	1.1.2 Apply skills of laboratory quality system elements in implementation of laboratory activities

	
	1.1.3 Apply skills  of laboratory quality system elements in implementation of quality assurance activities in the laboratory

	
	1.1.4 Describe the concepts of laboratory accreditation processes for improvement of  laboratory services

	1.2 Apply knowledge of quality management system to evaluate laboratory practices
	1.2.1 Apply knowledge and skills of quality assurance in preparation of Internal Quality Control (IQC) samples

	1.3 
	1.3.1 Apply knowledge and skills of Plan, Do, Check and Act (PDCA) cycle to establish quality improvement projects

	1.4 
	1.4.1 Apply skills of quality management system in performing External Quality Assessment (EQA) to  monitor performance of the laboratory

	1.5 
	1.5.1 Apply knowledge and skills of quality system in verification and validation of laboratory diagnostic methods

	1.3 Apply knowledge of quality management system to monitor client satisfaction
	1.3.1 Apply concept of customer satisfaction in the laboratory practices 

	1.4 
	1.4.1 Apply knowledge and skills of quality management system in monitoring quality indicators in the laboratory services

	1.3 
	1.4.2 Apply skills of quality management system to ensure staff competence in the laboratory

	1.4 Apply principles of bio-safety and bio-security in  managing laboratory practices
	1.4.1 Describe the concept of Bio-safety and Bio-security in laboratory practices

	1.5 
	1.5.1 Describe measures of bio-safety and bio-security to evaluate laboratory practices

	1.6 
	1.6.1 Apply skills of bio-safety and bio-security in evaluation of laboratory safety 

	2.1 Apply knowledge and skills of microbiology and immunology in diagnosis of diseases and conditions
	2.1.1 Describe pathogenesis of diseases caused by microorganisms

	2.2 
	2.2.1 Describe concepts of immunology in disease diagnosis

	2.3 
	2.3.1 Apply knowledge and skills of pathology in performing microbiological tests

	2.4 
	2.4.1 Apply knowledge and skills of culture media preparation in diagnosis of diseases

	2.5 
	2.5.1 Describe concepts of antimicrobial agents to manage diseases

	2.6 
	2.6.1 Apply knowledge and skills of microbial isolation and susceptibility testing

	2.7 Apply knowledge and skills of parasitology in diagnosis of diseases and conditions
	2.7.1 Describe pathogenesis of diseases caused by parasites of medical importance

	2.8 
	2.8.1 Apply Parasitological techniques to diagnose pathological conditions

	3.3 
	2.8.2 Apply knowledge of Entomology in prevention of parasitic infections

	2.9 Apply knowledge and skills of haematology and immunohaematology in diagnosis and managing disorders 
	2.9.1 Describe pathogenesis of haematological disorders in disease diagnosis

	2.10 
	2.10.1 Describe haematological techniques in disease diagnosis

	2.11 
	2.11.1 Apply skills of haematology to perform specific tests for disease diagnosis

	
	2.11.2 Describe the concept of immunohematology in blood banking

	2.12 
	2.12.1 Apply the concept of immunohematology in performing blood transfusion tests

	3.5 
	2.12.2 Apply knowledge of immunohematology for transfusion purposes

	2.13 Apply knowledge and skills of clinical chemistry in diagnosis of diseases and conditions
	2.13.1 Describe the concepts of metabolic disorders in clinical chemistry practises

	2.14 
	2.14.1 Apply knowledge and skills on metabolic disorders in clinical chemistry practices

	2.15 
	2.15.1 Describe concepts of pathology in identification of biological markers in clinical chemistry  practises 

	2.16 Apply knowledge and skills of histology and cytology in diagnosis of diseases and conditions
	2.16.1 Describe the concept of histopathological techniques in  disease diagnosis

	2.17 
	2.17.1 Describe the concepts of cytopathological techniques in  disease diagnosis

	2.18 
	2.18.1 Apply knowledge and skills of histological techniques in  disease diagnosis

	3.7 
	2.18.2 Apply skills of cytopathological techniques in  diseases diagnosis

	2.19 Apply concepts of molecular biology in diagnosis of diseases and conditions
	2.19.1 Describe nucleic acids in relation to molecular biology

	2.20 
	2.20.1 Describe the concept of molecular biology in diagnosis of diseases and conditions

	2.21 
	2.21.1 Apply basic knowledge of molecular biology in diagnosis of diseases and conditions

	3.1 Apply basic knowledge and skills of epidemiology to manage disease and health related events
	3.1.1 Describe concepts of epidemiology in managing disease and health related events

	3.1 
	3.1.2 Describe ecological and epidemiological disease causation

	3.2 
	3.1.3 Describe epidemiological study design to study disease in population

	3.3 
	3.1.4 Describe different epidemiological approaches in diseases prevention and control 

	3.4 
	3.1.5 Describe measures of disease occurrence and association

	3.5 
	3.1.6 Apply concepts of testing and screening in managing disease and health related events

	3.6 
	3.1.7 Apply epidemiological knowledge in promoting community health

	3.2. Apply basic knowledge and skills of research in conducting operational research
	3.2.1 Describe concepts of research in health settings

	3.7 
	3.2.2 Describe processes of conducting operational research

	3.8 
	3.2.3 Describe the concept of  research to develop research proposal

	3.9 
	3.2.4 Develop research proposal for conducting operational research

	3.10 
	3.2.5 Apply skills of research to collect, process and analyze data in operational research

	3.11 
	3.2.6 Apply skills of research to write research project report

	3.12 
	3.2.7 Apply concept of information dissemination to improve health care services

	3.3 Apply basic principles of biostatistics in management of health data


	3.3.1 Describe biostatistics concepts used in collection and evaluation of health data

	3.4 
	3.4.1 Apply biostatistical skills in data collection

	3.5 
	3.5.1 Apply basic statistical methods in compiling research data

	3.6 
	3.6.1 Apply skills of biostatistical methods for data presentation

	4.1 Describe the nature and scope of management in managing organizations
	4.1.1 Describe the concept of management in health facilities  

	6.1 
	4.1.2 Describe evolution of management thoughts in health facilities

	6.2 
	4.1.3 Apply knowledge of organizational environment for efficient and effective management

	4.2 Apply Managerial functions for efficient and effective management of organizations
	4.2.1 Describe  the concept of planning for efficient and effective management of organizations 

	6.3 
	4.2.2 Describe  decision making process for efficient and effective management

	6.4 
	4.2.3 Describe  the concept of organizing for  efficient and effective management

	6.5 
	4.2.4 Describe  the concept of staffing for  efficient and effective management

	4.3 
	4.3.1 Describe  the concept of directing for efficient and effective management of organizations

	6.6 
	4.3.2 Describe  the concept of controlling for efficient and effective management of organizations

	4.4 Apply contemporary management concepts for effective and efficient management of organizations
	4.4.1 Describe change management in modern management

	6.7 
	4.4.2 Describe Customer Relationship Management (CRM) in modern management

	6.8 
	4.4.3 Describe the concept of employee empowerment in modern managementt

	6.9 
	4.4.4 Describe Management by Objectives (MBO)

	4.5 
	4.5.1 Describe the concept of benchmarking and business process re-engineering (BPR)


20.0 SUB-ENABLING OUTCOMES, RELATED TASKS, ASSESSMENT CRITERIA, ASSESSMENT METHODS AND ASSESSMENT INSTRUMENTS

	SUB-ENABLING OUTCOMES
	RELATED TASKS
	ASSESSMENT CRITERIA
	ASSESSMENT METHODS
	ASSESSMENT INSTRUMENTS

	1.1.1 Describe quality system essential elements to manage laboratory practices 
	a) Define laboratory quality system essential elements
	· Essential elements of laboratory quality system  are correctly described 
	· Assignments

· Written tests


	· Question papers and marking scheme

· Assignment report

	
	b) Describe 12 elements of quality system essentials
	
	
	

	
	c) Describe performance indicators of quality assurance activities (sample rejection rate, customer satisfaction, reagent stock out, equipment down time, TAT, personnel, productivity, EQA). 
	
	
	

	1.1.2 Apply skills of laboratory quality system essential elements in implementation of laboratory activities

	a) List 12 laboratory quality system essential elements 
	· Skills for quality system elements are properly applied in implementation of laboratory activities
	· Aassignment
· Demonstration
	· Check list

· Assignment report

	
	b) Prepare plan for laboratory quality  system activities in improvement of laboratory services (Improvement projects, staff meeting, staff competency assessment, calibration status, trainings, evaluation & audit, equipment PPM, Management review e.t.c)
	
	
	

	
	c)  Identify tools for assessing laboratory quality system elements (WHO SLIPTA, SADCAS, KENAS, 5S-KAIZEN, ISS, EHPA Checklists)
	
	
	

	
	d) Assess quality system elements using assessment tool (WHO SLIPTA, SADCAS, KENAS, 5S-KAIZEN, ISS, EHPA Checklists)
	
	
	

	
	e) Identify non-conformances reported during assessment in the laboratory 
	
	
	

	
	f) Prepare an action plan for improvement of laboratory services 
	
	
	

	
	g) Implement the action plan to rectify non-conformances
	
	
	

	
	h) Monitor and evaluate implementation of the action plan 
	
	
	

	
	i) Analyse data to monitor quality of laboratory services (mean, mode, median, standard deviation, coefficient of variation (%CV), sensitivity, specificity, predictive values, regression, accuracy/bias, correlation and Z-score)
	
	
	

	
	j) Prepare a report of laboratory quality system activities (improvement projects)
	
	
	

	1.1.3 Apply skills  of laboratory quality system elements in implementation of quality assurance activities in the laboratory
	a) Develop tools to monitor quality indicators  in pre analytical phase (specimen rejection form, turnaround time log) 
	· Quality assurance activities in the laboratory are implemented according to guidelines


	· Assignments

· demonstration
	· Check list

· Assignment report

	
	b) Use  tools to monitor quality indicators  in pre analytical phase 
	
	
	

	
	c) Develop tools to monitor quality indicators  in analytical phase (internal quality control chart, temperature chart, reagent consumption log, equipment maintenance logs)
	
	
	

	
	d) Use  tools to monitor quality indicators  in analytical phase
	
	
	

	
	e) Develop tools to monitor quality indicators  of post analytical phase (Release result verification form, documentation and communication of critical result log, result dispatch log)
	
	
	

	
	f) Use  tools to monitor quality indicators  of post analytical phase 
	
	
	

	1.1.4 Describe the concepts of laboratory accreditation process for improvement of laboratory services

	a) Define the term accreditation
	· Concept of laboratory aaccreditation processes is correctly described
	· Oral questioning

· Assignments

· Written tests


	· Check list

· Question papers and marking scheme

· Assignment report

	
	b) Explain the processes of accreditation in Tanzania (Enrolment, Participation and Feedback)
	
	
	

	
	c) List programmes involved in accreditation processes (SLMTA, SLIPTA, SADCAS/KENAS)
	
	
	

	
	d) Explain importance of laboratory accreditation
	
	
	

	
	e) List accreditation bodies (e.g. ASFBT, CAP, SANAS, SADCAS, KENAS)
	
	
	

	1.2.1 Apply knowledge and skills of quality assurance in preparation of Internal Quality Control (IQC) samples
	a) Define Internal Quality Control (IQC) samples
	· Knowledge of quality assurance in preparation of Internal Quality Control (IQC) samples is correctly explained
	· Oral questioning

· Assignments

· Written tests

· Demonstration 
	· Check list

· Assignment report

	
	b) List qualities of good internal quality control samples 
	
	
	

	
	c) Explain the procedure for preparing quality control samples
	
	
	

	
	d) Prepare IQC samples for laboratory tests
	· Skills of quality assurance in preparation of Internal Quality Control (IQC) samples is correctly performed and documented according to SOPs 
	· Demonstration
· Assignments


	· Check list

· Assignment report

	
	e) Perform quality check of prepared  IQC samples
	
	
	

	
	f) Document IQC procedures and results
	
	
	

	1.2.2 Apply knowledge of Plan, Do, Check and Act (PDCA) cycle to establish quality improvement projects
	a) Define PDCA cycle
	· PDCA cycle is correctly described
	· Assignments

· Written tests


	· Question papers and marking scheme

· Assignment report

	
	b) Describe phases of PDCA cycle
	
	
	

	
	c) Explain importance of PDCA cycle
	
	
	

	1.2.3 Apply skills of quality management system in performing External Quality Assessment (EQA) to  monitor performance of the laboratory
	a) Accession EQA samples
	· Skills for quality management system in handling EQA samples to monitor laboratory performance are correctly applied
	· Demonstration
· Assignments


	· Check list

· Assignment report

	
	b) Perform EQA tests
	
	
	

	
	c) Review and send  EQA results 
	
	
	

	
	d) Review EQA feedback report
	
	
	

	
	e) Prepare EQA performance report
	
	
	

	1.2.4 Apply knowledge and skills of quality system in verification and validation of laboratory diagnostic methods
	a) Explain verification process
	· Knowledge of quality system in verification and validation of laboratory diagnostic methods are correctly described  
	· Assignments

· Written tests
	· Question papers and marking scheme

· Assignment report

	1.2.5 
	b) Explain validation process
	· 
	· 
	· 

	
	c) Describe measures of verification and validation in the laboratory (accuracy, precision, carry-over, linearity, standard deviation, specificity, sensitivity)
	
	
	

	
	d) Explain the importance of performing verification and validation of methods  in the laboratory 
	
	
	

	
	e) Explain the importance of documenting verification and validation reports
	
	
	

	
	f) Verify laboratory diagnostic methods (accuracy, sensitivity, specificity, precision linearity, limit of detection)
	· Skills of quality system in verification and validation of laboratory diagnostic methods are correctly verified
	· Assignments

· Written tests

· Demonstrate 
	· Check list

· Assignment report

	1.3.1 Apply concept of customer satisfaction in the laboratory practices 
	a) Describe components of customer satisfaction in the laboratory practices (timely provision of service, accurate laboratory results,  professionalism {customer care, attire})
	· Components of customer satisfaction in the laboratory practices are correctly explained
	· Oral questioning

· Assignments

· Written tests
	· Check list

· Question papers and marking scheme

· Assignment report

	
	b) Outline methods of collecting customer complaints/suggestions/opinions (Suggestion box, complaint & complimentary office, exit interview, instant feedback, customer feedback survey, social media, email, telephones)
	
	
	

	
	c) Develop tools to monitor customer satisfaction (customer satisfaction questionnaire, exit interview checklist, suggestion box)
	· Customer satisfaction is assessed according to guidelines
	· Assignments

· Demonstration 
	· Check list

· Assignment report

	
	d) Conduct customer satisfaction survey (exit interview, questionnaire)
	
	
	

	
	e) Collect customer opinions using suggestion box
	
	
	

	
	f) Analyse findings and opinions from customer satisfaction survey
	
	
	

	
	g) Perform corrective measures to improve customer services
	
	
	

	1.3.2 Apply knowledge and skills of quality management system in monitoring quality indicators in the laboratory services 
	a) List quality indicators as per facility policy (e.g. TAT, IQC, Sample rejection, Client feedback, EQA, reagent stock outs, equipment down time e.t.c)    
	· Quality indicators in monitoring laboratory services are correctly explained
	· Assignments

· Written tests


	· Question papers and marking scheme

· Assignment report

	
	b) Explain quality indicators in the laboratory services
	
	
	

	
	c) Explain importance of monitoring quality indicators in the laboratory services (e.g. provision of quality test results, assessing the quality of laboratory services)
	
	
	

	
	d) Identify characteristics of quality indicators (Measurable, achievable, interpretable, actionable, balanced, engaging, time bound)
	· Quality indicators in the laboratory services are appropriately managed using  quality indicator tools
	· Assignments

· Demonstration 
	· Check list

· Assignment report

	
	e) Assess customer satisfaction using checklist/questionnaire to monitor provision of quality laboratory services
	
	
	

	
	f) Conduct on job training on test manual to avoid high rate of specimens rejection
	
	
	

	
	g) Monitor turn-around time to improve laboratory services
	
	
	

	
	h) Use Levey-Jennings Chart to monitor quality of results
	
	
	

	1.3.3 Apply skills of quality management system to ensure  staff competence in the laboratory
	a) Develop staff competence assessment tools (written, practical, observational, oral exams)
	· Staff competence is  improved to sustain quality laboratory services 
	· Assignments

· Demonstration 
	· Check list

· Assignment report

	
	b) Conduct staff competence assessment 
	
	
	

	
	c) Conduct re-training to improve competence of laboratory personnel
	
	
	

	1.4.1 Describe the concept of Bio-safety and Bio-security in laboratory practices 
	a) Define the following terms: laboratory biosafety, laboratory biosecurity, risk group, risk level
	· Concept of Bio-safety and Bio-security in laboratory practices are correctly described
	· Oral questioning

· Assignments

· Written tests
	· Question papers and marking scheme

· Answer scripts

· Assignment report

	
	b) List criteria for assessment of bio-safety and bio-security containment level (Type of organism, risk level, laboratory procedure)
	
	
	

	
	c) Explain levels of the laboratory bio-safety (I, II, III, and IV)
	
	
	

	
	d) Explain requirements of each bio-safety level
	
	
	

	1.4.2 Describe measures of bio-safety and bio-security to evaluate laboratory practices

	a) List bio-safety measures (use of PPE, engineering devices, good laboratory practice, chemical disinfection, PEP, Immunization, self-awareness, good laboratory design, training)
	· Measures of bio-safety and bio-security to evaluate laboratory practices are correctly described
	· Oral questioning

· Assignments

· Written tests
	· Question papers and marking scheme

· Examination booklets

· Assignment report

	
	b) List elements of effective safety managements (designation of a safety officer, assessments of risk in the work place, development of exposure control plan, development of safety guidelines and procedure, employee training & hazard communication)
	
	
	

	
	c) Explain the elements of bio-security (physical security, personnel security, information security, transport security, material control and accountability)
	
	
	

	
	d) Explain elements of bio-safety (lab. practices and procedures, safety equipment and facility design construction)
	
	
	

	1.4.3 Apply skills of bio-safety and bio-security in evaluation of laboratory safety 
	a) Develop bio-safety and bio-security evaluation checklist
	· Skills of bio-safety and bio-security of a laboratory are properly evaluated
	· Oral questioning

· Assignments

· Written tests

· Role play
	· Check list

· Question papers and marking scheme

· Examination booklets

· Assignment report

	
	b) Evaluate the bio-safety status of a laboratory
	
	
	

	
	c) Write evaluation report
	
	
	

	
	d) Communicate evaluation report
	
	
	

	
	e) Keep records of evaluation report
	
	
	

	2.1.1 Describe pathogenesis of diseases caused by microorganisms


	a) Explain factors influencing disease pathogenesis (virulent factors; toxins, capsule, cell wall, adhesins. Host resistance)
	· Pathogenesis of diseases caused by microorganisms are correctly described
	· Assignments

· Written tests
	· Question papers and marking scheme

· Assignment report

	
	b) Explain pathogenesis of diseases caused by cocci bacteria of medical importance (Staphylococcus aureus, Streptococcus pyogenes, Streptococcus pneumonia, Neisseria gonorrhoea, Neisseria meningitidis)
	
	
	

	
	c) Explain pathogenesis of diseases caused by bacilli bacteria of medical importance (Bacillus anthracis, Clostridium tetani, Clostridium botulinum, Corynebacterium diptheriae, Yersinia pestis, Chlamydia trachomatis, Haemophilus influenzae, Haemophilus ducreyi Escherichia coli, Salmonellae typhi, Shigella dysenteriae, Brucella abortus, Vibrio cholerae, Helicobactor pylori)
	
	
	

	
	d) Explain pathogenesis of diseases caused by other bacteria of medical importance (Mycobactrium tuberculosis, Mycobacterium leprae, Treponema pallidum, Borrelia recurrentis, Borrelia duttoni)
	
	
	

	
	e) Describe mechanisms by which fungi cause diseases (toxins, virulent factors, Host factors)
	
	
	

	
	f) Explain pathogenesis of diseases caused by fungi of medical importance (Candida albicans, Cryptococcus neoformans)
	
	
	

	
	g) Describe mechanisms by which viruses cause diseases (e.g. toxins, virulent factors)
	
	
	

	
	h) Explain pathogenesis of diseases caused by viruses of medical importance (HIV, hepatitis B & C, Yello fever, Ebola, Polio, Rabies, HSV I & II, HPV, corona virus)
	
	
	

	
	
	
	
	

	2.1.2 Describe concepts of immunology in disease diagnosis


	a) Define terms; Cytolysis, Cytotoxic T cell, B cell (B lymphocyte), Endotoxins, Exotoxins, Epitope, Hapten, Immunity, Antigen presenting cells, Natural killer (NK) cells, Cell-mediated (cellular) immunity, Humoral immunity, Hypersensitivity reactions, Macrophage, Opsonin, Opsonization, Polymorphonuclear cell (PMN), Plasma cell, Phagocytic Cells, Phagocytosis, Immune organs and immune tissues, vaccine, toxoid, auto-immunity
	· Concept  immunology in disease diagnosis are correctly described
	· Oral questioning

· Assignments

· Written tests
	· Check list

· Question papers and marking scheme

· Examination booklets

· Assignment report

	2.2.1 
	b) Explain phagocytosis mechanisms in combating infection 
	
	
	

	2.2.2 
	c) Describe factors affecting phagocytosis (e.g characteristics of the phagocytic cells, characteristics of the pathogen, nature of other accessory molecules and opsonins available, species-specific mechanisms by which phagocytes kill microorganisms)
	
	
	

	2.2.3 
	d) Explain the humoral immunity
	
	
	

	2.2.4 
	e) Explain the cell mediated immunity
	
	
	

	2.2.5 
	f) Explain types of Hypersensitivity reactions
	
	
	

	
	g) Explain agglutination Reactions (Indirect hemagglutination, Hemagglutination inhibition test)
	
	
	

	2.2.6 
	h) Describe confirmatory test for syphilis (Treponema pallidum haemagglutination assay and Fluorescent treponemal antibody absorption test)
	
	
	

	2.1.3 Apply knowledge and skills of pathology in performing microbiological tests
	a) Describe specific microbiological techniques (Auramine, Rhodamine, Rheumatoid factor, Hepatitis B& C, Extended Widal test, C-reactive protein, Cryptococcus-antigen Latex test, ELISA)
	· Specific microbiological tests and requirements are correctly described
	· Assignments

· Written tests
	· Question papers and marking scheme

· Assignment report

	2.2.7 
	b) Perform Auramine staining techniquee as per SOP, interpret and comment results 
	· Microbiological tests are performed and interpreted correctly according to SOPs
	· Assignments

· Demonstration 
	· Check list

· Assignment report

	2.2.8 
	c) Perform Rhodamine staining technique as per SOP, interpret and comment results 
	
	
	

	2.2.9 
	d) Perform TPHA test for confirmation syphilis infection as per SOP, interpret and comment results 
	
	
	

	2.2.10 
	e) Perform Rheumatoid factor identification test as per SOP, interpret and comment results 
	
	
	

	2.2.11 
	f) Perform Hepatitis B & C identification tests as per SOP, interpret and comment results 
	
	
	

	2.2.12 
	g) Perform Extended Widal test as per SOP, interpret and comment results 
	
	
	

	2.2.13 
	h) Perform microbiological test to identify C-reactive protein as per SOP, interpret and comment results 
	
	
	

	2.2.14 
	i) Perform cryptococcal antigen latex test to identify  as per SOP, interpret and comment results 
	
	
	

	2.1.4 Apply knowledge and skills of culture media preparation in diagnosis of diseases


	a) Define terms; Culture, Culture media, broth culture media, selective, differential/indicator, enrichment, enriched and  sensitivity media)
	· Knowledge of culture media preparation in diagnosis of diseases are correctly described
	· Assignments

· Written tests
	· Question papers and marking scheme

· Assignment report

	2.2.15 
	b) Describe different types of culture media   (General, Selective, differential, enrichment, enriched, Transport media and sensitivity media)
	
	
	

	2.2.16 
	c) Describe preparation of  different culture media; required materials and calculation
	
	
	

	2.2.17 
	d) Describe quality of culture media
	
	
	

	2.2.18 
	e) Describe storage of culture media
	
	
	

	2.2.19 
	f) Prepare culture media according to SOPs (e.g. general purpose, Selective, differential, enrichment, enriched, Transport media and sensitivity media)
	· Culture media are prepared and validated according to SOPs
	· Assignments

· Demonstration 
	· Check list

· Assignment report

	2.2.20 
	g) Perform quality control and verification of  prepared culture media according to SOPs
	
	
	

	2.1.5 Describe concepts of antimicrobial agents to manage diseases
	a) Define the terms;   sensitive, resistance, inhibition, zone of inhibition, intermediate, antimicrobial discs
	· Concepts of pharmacology in antimicrobial agents to manage diseases are correctly described
	· Assignments

· Written tests
	· Question papers and marking scheme

· Assignment report

	2.2.21 
	b) Explain antimicrobial minimum inhibition concentration
	
	
	

	2.2.22 
	c) Describe the classification of antimicrobial agents (Spectrum of activity, Effect on bacteria and mode of action) as guidelines
	
	
	

	2.1.6 Apply knowledge and skills of microbial isolation and susceptibility testing


	a) Define terms: inoculation, colony, culture growth, isolate, biochemical test, subculture, susceptibility test, inoculum, colony forming unit
	· Concepts of microbial isolation and susceptibility testing are correctly explained
	· Assignments

· Written tests
	· Question papers and marking scheme

· Assignment report

	
	b) Explain methods of susceptibility tests (Kirby Bauer, Stokes)
	
	
	

	
	c) Explain importance of  antimicrobial susceptibility testing
	
	
	

	
	d) Inoculate sample on different types of culture media depending on nature of specimen
	· Skills of microbial isolation, susceptibility testing and interpretation are correctly applied
	· Assignments

· Demonstration
	· Check list

· Assignment report

	
	e) Perform subculture from isolates
	
	
	

	
	f) Perform biochemical tests from isolated colonies
	
	
	

	
	g) Interpret biochemical test results
	
	
	

	
	h) Perform antimicrobial susceptibility tests
	
	
	

	
	i) Interpret susceptibility test results and document
	
	
	

	2.2.1 Describe pathogenesis of diseases caused by parasites of medical importance
	a) Explain factors influencing pathogenesis of parasitic diseases

(host susceptibility invasiveness, dose, site of inoculation, toxins, immune evasion, host resistance)
	· Pathogenesis of diseases caused by parasites are correctly described
	· Oral questioning

· Assignments

· Written tests

· 
	· Question papers and marking scheme

· Examination booklets

· Assignment report

	
	b) Explain pathogenesis of diseases caused by blood protozoa (Malaria, Trypanosomiasis, Leishmainiasis, Toxoplasmosis)
	
	
	

	
	c) Explain pathogenesis of diseases caused by intestinal protozoa (Giardiasis Entamoebasis, Balantidiasis, Cryptosporidiasis)
	
	
	

	
	d) Explain pathogenesis of diseases caused by intestinal Nematodes; (Ancylostomiasis, Necatosis, Ascariasis, Enterobiusis, Strongyloidiasis, Trichuriasis)
	
	
	

	
	e) Explain pathogenesis of diseases caused by tissue Nematodes of medical importance; (Wuchereriasis, Brugiasis, Onchocerciasis, Loiasis, Trichinellosis, Dracunculiasis)
	
	
	

	
	f) Explain pathogenesis of diseases caused by intestinal Cestodes of medical importance (Taeniasis, Echinococcosis, Hymenolepiasis, Diphylobothriasis)
	
	
	

	
	g) Explain pathogenesis of diseases caused by Trematodes; (Schistosomiasis, Paragonimiasis, Fascioliasis, Fasciolopsiasis)
	
	
	

	2.2.2 Apply Parasitological techniques to diagnose pathological conditions
	a) Describe urine filtration technique in quantification of Schistosoma haematobium ova
	· Parasitological techniques to diagnoses conditions are properly applied
	· Oral questioning

· Assignments

· Written tests

· 
	· Question papers and marking scheme

· Examination booklets

· Assignment report

	
	b) Describe Viability technique to detect Schistosoma miracidia
	
	
	

	
	c) Describe filtration technique in quantification of Schistosoma haematobium ova
	
	
	

	
	d) Describe Haematoxylin & eosin technique in diagnosis of Trichinella species
	
	
	

	
	e) Describe Knott technique for  diagnosis of microfilaria
	
	
	

	
	f) Describe thin blood film for malaria parasites count and species identification
	
	
	

	
	g) Describe faecal egg count using Kato-Katz technique for quantification of intestinal worm
	
	
	

	
	h) Perform Viability technique to detect Schistosoma miracidia
	· Parasitological tests in disease diagnosis are performed according to SOPs
	· Oral questioning

· Assignments

· Written tests

· Demonstration


	· Check list

· Question papers and marking scheme

· Examination booklets

· Assignment report

	
	i) Perform filtration technique in quantification of Schistosoma haematobium ova
	
	
	

	
	j) Perform Knott technique for diagnosis of microfilaria larvae
	
	
	

	
	k) Prepare thin blood film for staining blood  parasites
	
	
	

	
	l) Stain thin blood film by using Giemsa technique for malaria parasites count and species identification
	
	
	

	
	m) Interpret and document the results 
	
	
	

	2.2.3 Apply knowledge of Entomology in prevention of parasitic infections
	a) Define the terms: Entomology, Medical Entomology, Arthropod, Vector, Vertebrate, invertebrate, infestation, holoptic, dichoptic, vector control
	· Concepts of Entomology in relation to parasitic infections are correctly explained
	· Oral questioning

· Assignments

· Written tests


	· Question papers and marking scheme

· Examination booklets

· Assignment report

	
	b) Differentiates types of vectors
	
	
	

	
	c) Explain Hemimetabolous and Hollometabolous life cycle
	
	
	

	
	d) Classify Arthropods and Molluscs of medical importance; taxonomy (Kingdom, phylum, class, order, family, genus and species)

NB: All members which belongs to class Insecta, Arachnida, Crustacea and Gastropoda)
	
	
	

	
	e) Explain mechanisms in which arthropods transmit parasites;

(Propagative disease transmission, Cyclo-propagative disease transmission, Trans ovarian/ Trans-stadial transmission, Mechanical disease transmission, Biological disease transmission)
	
	
	

	
	f) Explain the significance of Arthropods of medical importance
	
	
	

	
	g) Explain the significance of Mollusca of medical importance
	
	
	

	
	h) Explain geographical distribution, normal habitat and biology of arthropods and Mollusca of medical importance; Diptera (Mosquito, Tsetse fly, House fly, black flies, blow fly, Sandfly, Crysops), Siphonaptera: (Fleas), Anoprura; (lice), Hemiptera; (bed bugs and Kissing bug), Dictyoptera; (Cockroach), Gastropoda; (Bulinus, Biomphalaria, Onchomelania), Arachnida; Acarina; (Soft tick, Hard ticks, Mites).
	
	
	

	
	i) Explain control measures of arthropods/Mollusca of medical importance (Physical, chemical, biological, health promotion and Environmental modification)
	
	
	

	
	j) Explain morphological characteristics of arthropods/Mollusca of medical importance: Diptera (Mosquito, Tsetse fly, House fly, Blow fly), Siphonaptera: (Fleas), Anoprura; (lice), Hemiptera; (bed bugs), Dictyoptera; (Cockroach), Gastropoda; (Bulinus, Biomphalaria, Onchomelania), Arachnida; Acarina; (Soft tick, Hard ticks)
	
	
	

	
	k) Identify arthropods of medical importance: Diptera (Mosquito, Tsetse fly, House fly, Blow fly), Siphonaptera: (Fleas), Anoprura; (lice), Hemiptera; (bed bugs), Dictyoptera; (Cockroach), Gastropoda; (Bulinus, Biomphalaria, Onchomelania), Arachnida; Acarina; (Soft tick, Hard ticks)
	
	
	

	
	l) Identify Mollusca of medical importance: (Bulinus, Bulimus, Onchomelania, Biomphalaria and Lymnaea)
	
	
	

	2.3.1 Describe pathogenesis of haematological disorders in disease diagnosis


	a) Describe haemostasis (mechanism of action of vascular system, thrombocytes, clotting factors and fibrinolysis) 
	· Pathogenesis of haematological disorders in disease diagnosis are correctly described
	· Oral questioning

· Assignments

· Written tests
	· Question papers and marking scheme

· Examination booklets

· Assignment report

	
	b) Describe coagulation pathways
	
	
	

	
	c) Describe red blood cells indices
	
	
	

	
	d) Describe haemoglobinopathies
	
	
	

	
	e) Describe etiology, classification and significance of anaemia
	
	
	

	
	f) Describe the aetiology, pathophysiology and laboratory diagnosis of leukaemia
	
	
	

	
	g) Explain the significance of CD4+ T-cells in relation to immune mechanism
	
	
	

	2.3.2 Describe haematological techniques in disease diagnosis


	a) Explain special stains used in the diagnosis of leukemia
	· Haematological techniques in diseases diagnosis are correctly described 
	· Oral questioning

· Assignments

· Written tests
	· Question papers and marking scheme

· Examination booklets

· Assignment report

	
	b) Describe staining pattern in leukemia to establish disease states
	
	
	

	
	c) Explain the principle of haematological tests (Hb electrophoresis, Osmotic fragility, Bleeding time, Clotting time, Prothrombin time, Partial Thromboplastin time, Reticulocyte count, Eosinophil count, G6PD, CD4/CD8 count, FBP/CBC and thin blood film staining techniques)
	
	
	

	
	d) Describe haematological laboratory tests (Hb electrophoresis, Osmotic fragility, Bleeding time, Clotting time, Prothrombin time, Partial Thromboplastin time, Reticulocyte count, Eosinophil count, G6PD, CD4/CD8 count, FBP/CBC and thin blood film staining technique by leishman stain, haemolysin test)
	
	
	

	2.3.3 Apply skills of haematology to perform specific tests for disease diagnosis
	a) Perform white blood cells differential count, Interpret, and comment on results
	· Haematological tests in diagnosis of diseases are performed according to SOPs
	· Oral questioning

· Assignments

· Written tests

· Demonstration
	· Check list

· Question papers and marking scheme

· Examination booklets

· Assignment report

	2.4.1 
	b) Perform total white blood cell count using Turk’s solution, Interpret, and comment on results
	· 
	· 
	· 

	2.4.2 
	c) Stain thin blood film to identify normal RBC morphology, Interpret, and comment on results
	
	
	

	2.4.3 
	d) Perform Bleeding time test, Interpret, and comment on results
	
	
	

	
	e) Perform clotting time test, Interpret, and comment on results
	
	
	

	
	f) Perform Prothrombin time, Interpret, and comment on results
	
	
	

	
	g) Perform Activated partial thromboplastin time, Interpret, and comment on results
	
	
	

	
	h) Perform Reticulocyte, Interpret, and comment on results
	
	
	

	
	i) Perform Methaemoglobin reduction test (G6PD), Interpret, and comment on results
	
	
	

	
	j) Perform thin blood film for blood cells count, Interpret, and comment on results
	
	
	

	
	k) Perform Eosinophil count, Interpret, and comment on results
	
	
	

	2.3.4 Describe the concept of immunohematology in blood banking
	a) Describe ABO and Rh blood group disorders
	· Concept of immunohematology in blood banking are correctly described
	· Oral questioning

· Assignments

· Written tests Oral questioning

· Assignment

· Written tests
	· Question papers and marking scheme

· Examination booklets

· Assignment report Question papers and marking scheme

· Examination booklet

· Assignment report

	
	b) Explain subgroup of ABO
	
	
	

	
	c) Explain other blood group systems of clinical significance (MN, P, Lutheran, Kell, Duffy, Kid and Lewis)
	
	
	

	
	d) Describe Coomb’s test (Direct and Indirect)
	
	
	

	
	e) Explain factors that may entail need of  blood for transfusion (e.g. operation, accident, deficiency of blood components)
	
	
	

	
	f) Explain factors which cause false positive agglutination in blood transfusion practice.
	
	
	

	2.3.5 Apply the concept of immunohematology in performing blood transfusion tests
	a) Explain the clinical significance of Direct and Indirect Coomb’s Test 
	· Concept of immunohematology are correctly explained
	· Oral questioning

· Assignments

· Written tests
	· Question papers and marking scheme

· Examination booklets

· Assignment report

	2.4.4 
	b) Identify the requirements for performing Direct and Indirect Coomb’s Test, Interpret, and comment on results
	· Blood transfusion tests are performed according to SOPs
	· Oral questioning

· Assignments

· Written tests

· Demonstration
	· Check list

· Question papers and marking scheme

· Examination booklets

· Assignment report

	
	c) Perform Direct Coomb’s Test, Interpret, and comment on results
	
	
	

	
	d) Perform Indirect Coomb’s Test, Interpret, and comment on results
	
	
	

	2.3.6 Apply knowledge of immunohematology for transfusion purposes


	a) Define terms; immunohematology, Packed cells, fresh 

b) plasma, fresh frozen plasma, platelets concentrate, cryoprecipitate and red blood cells sensitization
	· Biological products in Immunohematology are correctly explained
	· Oral questioning

· Assignments

· Written tests
	· Question papers and marking scheme

· Examination booklets

· Assignment report

	
	c) Explain preparation and storage of blood product in blood banking (Packed cells, fresh plasma, fresh frozen plasma, platelets concentrate, cryoprecipitate)
	
	
	

	
	d) Explain the importance of each blood product in managing patients
	
	
	

	
	e) Explain principles of immunohematological tests (Direct, Indirect Coomb’s and haemolysin tests)
	
	
	

	
	e) Identify the requirements for performing Direct and Indirect Coomb’s Test
	· Immunohematology blood products are prepared and documented according to SOPs
	· Oral questioning

· Assignments

· Written tests

· Demonstration
	· Check list

· Question papers and marking scheme

· Examination booklets

· Assignment report

	
	f) Prepare sensitized red blood cells according to SOP
	
	
	

	
	g) Perform Direct Coomb’s Test, interpret and comment on results
	
	
	

	
	h) Perform Indirect Coomb’s Test, interpret and comment on results
	
	
	

	2.4.1 Describe the concepts of metabolic disorders in clinical chemistry 


	a) Explain pathophysiology of  glucose metabolic disorder (Diabetes Mellitus)
	· Concepts of metabolic disorders in clinical chemistry are correctly explained
	· Oral questioning

· Assignments

· Written tests


	· Question papers and marking scheme

· Examination booklets

· Assignment report

	
	b) Explain pathophysiology of acid-base imbalance (Acidosis and alkalosis)
	
	
	

	
	c) Explain pathophysiology of lipid metabolic disorders (Hyperlipidaemia and hypolipidemia. hypercholesterolemia and hypocholesterolemia)
	
	
	

	
	d) Explain pathophysiology of mineral metabolic disorders (hypercalcemia, hypocalcemia, hyperphosphatemia, hypophosphatemia)
	
	
	

	
	e) Explain pathophysiology of non-protein nitrogenous compound  metabolic disorders (azotemia,gout, hyperuricemia, hypouricemia)
	
	
	

	
	f) Explain pathophysiology of protein metabolic disorders (nephrotic syndrome, cirrhosis, multiple myeloma, kwashiakor)
	
	
	

	
	g) Explain pathophysiology of electrolyte imbalance (Hyperkalemi, hypokalemia, hypo- and hyper-natremia)
	
	
	

	
	h) Explain pathophysiology of metabolic disorders of the liver(jaundice, cirrhosis, hepatitis  Gilbert disease, Criggler najar syndrome and Dubbin–Johnson syndrome)
	
	
	

	2.4.2 Apply knowledge and skills on metabolic disorders in clinical chemistry practices


	a) Explain significance of glycosylated haemoglobin in diagnosis of diabetes mellitus
	· Clinical chemistry tests for diagnosis of  metabolic disorders are correctly explained
	· Oral questioning

· Assignments

· Written tests

· 
	· Check list

· Question papers and marking scheme

· Examination booklets

· Assignment report

	
	b) Explain significance of glucose tolerance in diagnosis of diabetes mellitus
	
	
	

	
	c) Explain principle of Glycosylated haemoglobin tests
	
	
	

	
	d) Explain principle of Oral glucose tolerance test
	
	
	

	
	e) Explain principle of urea determination method (enzymatic method)
	
	
	

	
	f) Explain principle of creatinine determination method
	
	
	

	
	g) Explain principle of uric acid determination method (enzymatic method)
	
	
	

	
	h) Explain clinical significance of creatinine clearance
	
	
	

	
	i) Explain clinical significance of non-protein nitrogenous compound (urea, uric acid and creatinine)
	
	
	

	
	j) Explain principle of Calcium and phosphorus determination method
	
	
	

	
	k) Explain the principle of ion selective electrode (ISE) method for electrolytes determination
	
	
	

	
	l) Explain clinical significance of measuring individual proteins (Albumin, Ceruloplasmin, Transferrin and Ferritin)
	
	
	

	
	m) Explain clinical significance of total iron binding capacity
	
	
	

	
	n) Explain principle of protein electrophoresis
	
	
	

	
	o) Perform Oral glucose tolerance test
	· Clinical chemistry tests are performed according to SOPs
	· Oral questioning

· Assignments

· Written tests

· Demonstration
	· Check list

· Question papers and marking scheme

· Examination booklets

· Assignment report

	
	p) Perform urea test in plasma/ serum/urine as per SOP
	
	
	

	
	q) Perform creatinine test in plasma/serum/urine as per SOP
	
	
	

	
	r) Perform uric acid test in plasma/serum as per SOP
	
	
	

	
	s) Perform creatinine clearance test based on weight, height, body surface area and urine volume as per SOP
	
	
	

	
	t) Perform bilirubin test in serum/plasma as per SOP
	
	
	

	
	u) Perform Calcium test in Serum/Plasma/ Urine as per SOP
	
	
	

	
	v) Perform Phosphorus test in Serum/Plasma/ Urine as per SOP
	
	
	

	
	w) Perform albumin test in blood as per SOP
	
	
	

	
	x) Perform lipid profile test (total cholesterol, Triglyceride and lipoprotein (HDL,LDL)) as per SOP
	
	
	

	2.4.3 Describe concepts of pathology in identification of biological markers in clinical chemistry practices
	a) Define terms (enzymology, Enzyme, Apo-enzyme, holo-enzyme, co-enzyme, prosthetic, iso-enzyme, co-factor, group allosteric inhibitors, pro-enzyme)
	· Concepts of identification of biological markers in clinical chemistry practices are correctly explained
	· Oral questioning

· Assignments

· Written tests

· 
	· Question papers and marking scheme

· Examination booklets

· Assignment report

	
	b) Explain enzyme kinetics 
	
	
	

	
	c) Explain enzyme inhibitors (competitive, non-competitive, un competitive and allosteric)
	
	
	

	
	d) Explain liver enzyme/isoforms markers (ALAT, ASAT, ALP, GGT)
	
	
	

	
	e) Explain cardiac enzyme/isoforms markers (CPK, LDH,ASAT)
	
	
	

	
	f) Explain pancreatic enzyme markers (Amylase, Lipase)
	
	
	

	
	g) Explain cardiac protein markers (troponin and myoglobin)
	
	
	

	
	h) Explain tumor markers (PSA, Alpha feto protein, CEA, Calcitonin, HCG)
	
	
	

	
	i) Explain thyroid hormonal markers (T3,T4 and TSH)
	
	
	

	
	j) Explain infertility hormonal makers (FSH, LH, progesterone, oestrogen, testosterone, prolactin)
	
	
	

	2.5.1 Describe the concept of histopathological techniques in  disease diagnosis
	a) Define terms; histopathology, autopsy, biopsy pathology and pathogenesis
	· Concepts of histopathological techniques are correctly described
	· Assignments

· Written tests


	· Question papers and marking scheme

· Assignment report

	
	b) List types of biopsy based on diagnosis (incisional, excisional, curetting)
	
	
	

	
	c) Explain inflammatory conditions associated with TB, Leprosy, Schistosomiasis, Trichinellosis, and Crohn's diseases diagnosed through histopathological methods 
	
	
	

	
	d) List histopathological staining techniques (H&E, ZN stain, Gram’s stain, Giemsa stain, Periodic acid Schiff and Alcian blue)
	
	
	

	
	e) Explain neoplastic conditions diagnosed through histopathology (Fibroadenoma, benign prostate, neoplasia, cervical cancer, breast cancer, uterine fibroid)
	
	
	

	2.5.2 Describe the concepts of cytopathological techniques in  disease diagnosis
	a) Define the terms; (semen, azoospermia, aspermia, oligospermia, teratospermia, necrospermia, cytopathology, neoplasia, dysplasia, hyperplasia,karyotyping, sex anomaly and aplasia).
	
	
	

	2.6.1 
	b) Explain macroscopic and microscopic semen analysis (volume, viscosity, color, odor, pH, Liquifaction, motility, concentration and viability)
	· 
	
	· 

	
	a) Explain cytological staining techniques (PAP and H&E)
	
	
	

	
	b) Explain types of exudates and effusions 
	
	
	

	
	c) Explain macroscopic and microscopic analysis of effusions and exudate
	
	
	

	
	d) Explain the principle of cytological smear staining techniques according to SOP (Gram stain, ZN stain and Giemsa and PAP smear)
	
	
	

	
	c) Explain diseases  diagnosed through cytopathological techniques (neoplastic,   microbial infections)
	
	
	

	
	d) Outline conditions diagnosed through cytopathological techniques (male infertility inflammatory conditions and sex anomalies -{androgenous, epicene, gynandromorphilia, transgender and intersex conditions})
	
	
	

	2.5.3 Apply knowledge and skills of histological techniques in  disease diagnosis
	a) Describe routine Histopathological stain (Haematoxylin and Eosin stains)
	· Knowledge of histological techniques in  disease diagnosis is correctly described
	· Assignments

· Written tests


	· Question papers and marking scheme

· Assignment report

	
	b) Describe special Histopathological stains (ZN stain, Gram’s stain, Giemsa stain, Periodic acid Schiff and Alcian blue)
	
	
	

	
	c) Perform Tissue  processing as per SOPs (secondary fixation, dehydration, clearing and infiltration)
	· Skills of histological techniques in  disease diagnosis is applied 
	· Assignments

· Demonstration


	· Assignment report

· Checklists

	
	d) Perform tissue embedding as per SOP
	
	
	

	
	e) Perform Haematoxylin and Eosin staining technique as per SOP
	
	
	

	
	f) Perform ZN staining technique as per SOP
	
	
	

	
	g) Perform Gram’s staining technique as per SOP
	
	
	

	
	h) Perform Giemsa staining technique as per SOP
	
	
	

	
	i) Perform periodic acid Schiff (PAS) staining technique as per SOP
	
	
	

	
	j) Perform Alcian blue staining technique as per SOP
	
	
	

	
	k) Perform mounting and as per SOP
	
	
	

	
	l) Interpret staining reactions as per SOP.
	
	
	

	2.5.4 Apply skills of cytopathological techniques in  diseases diagnosis
	a) Explain the term exfoliative cytology
	· Knowledge of cytopathological techniques in diagnosing diseases are correctly explained
	· Assignments

· Written tests


	· Question papers and marking scheme

· Assignment report

	
	b) Explain morphological features of spermatozoa
	
	
	

	
	c) Explain reasons for performing seminal analysis (infertility, successfulness vasectomy, artificial insemination purposes, medical legal issues and study purposes) 
	
	
	

	
	d) Explain factors to consider during collection of quality seminal fluid specimen (abstain from coitus 3 - 5 days,  avoid use of lubricant with chemicals, avoid use of condoms with chemicals, privacy environment, use chemical free container, note time of collection, avoid alcohol intake, specimen timely delivery and maintain body temperature)
	
	
	

	
	e) Explain factors affecting seminal fluid results
	
	
	

	
	f) Explain methods used in collection of seminal fluid (coitus interruptus, masturbation, prostatic massage, cauda epididymis collection, electro-ejuculation)
	
	
	

	
	g) Explain limitations of performing seminal analysis (late delivery, late testing, incompetent personnel, inaccessible testing facility)
	
	
	

	
	h) Perform macroscopic analysis of seminal fluid (volume, colour, viscosity, liquefaction, pH, fructose) according to SOP
	· Skills of cytopathological techniques in  diseases diagnosis is correctly performed 
	· Assignments

· Demonstration
	· Check list

· Assignment report

	
	i) Perform microscopic analysis of seminal fluid according to SOP (motility, morphology, concentration, viability)
	
	
	

	
	j)  Prepare cytological smears for staining as per SOP (seminal fluid, aspirates, urine, sputum, CSF)
	
	
	

	
	k) Perform macroscopic and microscopic analysis of exudates and effusions (Purulent, color, odor, smear examination)
	
	
	

	
	l) Stain smear using appropriate stains and check quality of staining (Papanicolau stain, ZN stain, Giemsa stain, gram stain) as per SOP
	
	
	

	2.6.1 Describe nucleic acids in relation to molecular biology
	a) Define the terms; (Molecular biology, Gene, genomes, chromosomes, nucleosomes, Nucleic acid, DNA, RNA, cDNA, bDNA, nucleotide, nucleoside, oligonucleotide, codon, anticodon mRNA, tRNA)
	· Nucleic acids are correctly explained
	· Oral questioning

· Assignments

· Written tests
	· Question papers and marking scheme

· Examination booklets

· Assignment report

	
	b) Explain Deoxyribonucleic acid (DNA) in relation to molecular biology
	
	
	

	
	c) Explain Ribonucleic acid (RNA) in relation to molecular biology
	
	
	

	
	d) Differentiate DNA and RNA structures
	
	
	

	2.6.2 Describe the concept of molecular biology in diagnosis of diseases and conditions
	a) Define the terms (Polymerase Chain Reaction (PCR), primer, mutation, replication and recombinant gene, template, strand, open reading frame, leading strand, okazaki fragments, transcription and translation)
	· Concept of Molecular biology in diagnosis of diseases and conditions are correctly explained
	· Oral questioning

· Assignments

· Written tests
	· Question papers and marking scheme

· Examination booklets

· Assignment report

	
	b) Explain the concept of central dogma (transcription and translation)
	
	
	

	
	c) List enzymes involved in DNA replication (DNA gyrase/topoisomarase, Helicase, DNA polymerase, DNA primase, DNA ligase, Taq polymerase)
	
	
	

	
	d) Describe the process of DNA replication
	
	
	

	
	e) Outline significance of molecular diagnostic techniques
	
	
	

	
	f) Explain the recombinant gene process and its clinical utility
	
	
	

	
	g) Describe the process involved in nucleic acid manipulation in monitoring diseases
	
	
	

	2.6.3 Apply basic knowledge of molecular biology in diagnosis of diseases and conditions
	a) Describe HIV early infant diagnosis (HEID) 
	· Molecular biology tests in diagnosis of diseases in early infant and adults are correctly described
	· Oral questioning

· Assignments

· Written tests
	· Check list

· Question papers and marking scheme

· Examination booklets

· Assignment report

	
	b) Describe Dry blood spot (DBS), plasma dried spot (DPS)
	
	
	

	
	c) Explain the process of receiving of DBS and DPS
	
	
	

	
	d) Describe HIV viral load (HVL)
	
	
	

	
	e) Describe the role of nucleic acid testing for HIV infections diagnosis in paediatric and adult patients
	
	
	

	
	f) Explain types of molecular diagnostic techniques (Amplification, Blotting  and Hybridization)
	
	
	

	
	g) Describe gel electrophoresis
	
	
	

	
	h) Extract nucleic acid in DBS and DPS according to SOP
	· Molecular diagnostic techniques are performed according to SOPs
	· Oral questioning

· Assignments

· Written tests

· Demonstration
	· Check list

· Question papers and marking scheme

· Examination booklets

· Assignment report

	
	i) Perform molecular diagnostic techniques as per SOPs (PCR, gene expert)
	
	
	

	3.12.1 Describe concepts of epidemiology in managing disease and health related events
	a) Define the term Epidemiology
	· Concepts of epidemiology in managing disease and health related events are correctly described
	· Assignment

· Written tests
	· Question papers and marking scheme

· Assignment report

	
	b) Identify components of epidemiology (Population, Health related condition, distribution, determinants)
	
	
	

	
	c) Explain Historical Evolution of Epidemiology
	
	
	

	
	d) Explain the importance of epidemiological data in managing disease and health related events
	
	
	

	
	e) Explain core epidemiological functions (public health surveillance, Field investigations, Analytic studies, Program evaluation, and policy development)
	
	
	

	3.1.2 Describe ecological and epidemiological disease causation
	a) Explain natural history and spectrum of diseases
	· Ecological and epidemiological disease causation are correctly described
	· Assignment

· Written tests
	· Question papers and marking scheme

· Assignment report

	
	b) Explain concepts of disease occurrence
	
	
	

	
	c) Explain the determinants of health and disease
	
	
	

	
	d) Identify factors related to disease causation 
	
	
	

	
	e) Explain the epidemiological triangle (agent, host and environment)
	
	
	

	
	f) Explain chain of infection (infectious agent, susceptible host, portal of entry, mode of transmission, portal of exit and reservoir)
	
	
	

	
	g) Explain occurrences of epidemic diseases 
	
	
	

	
	h) Explain outbreak investigation
	
	
	

	3.1.3 Describe epidemiological study design to study diseases in population
	a) Define the following terms: (Cohort study, Case control study, Cross sectional study and Case series, retrospective study, prospective study)
	· Epidemiological study design to study disease in population are correctly described
	· Assignment

· Written tests
	· Question papers and marking scheme

· Assignment report

	
	b) Explain advantages  of each study design for estimating disease occurrence
	
	
	

	
	c) Explain disadvantages of each study design for estimating disease occurrence
	
	
	

	
	d) Explain qualitative study techniques (e.g. survey, observational, focus group discussion, interviews, secondary research) 
	
	
	

	
	e) Explain quantitative study technique (e.g. experimental)
	
	
	

	3.1.4 Describe different epidemiological approaches in diseases prevention and control


	a) Explain the levels of diseases prevention (Primordial, Primary, Secondary and Tertiary)
	· Different epidemiological approaches in diseases prevention and control are correctly described
	· Assignment

· Written tests
	· Question papers and marking scheme

· Assignment report

	
	b) Explain  approaches of  infection prevention (High risk approach and population approach)
	
	
	

	
	c) Explain control approaches of diseases (4Cs  - Cases, Contacts, Carriers and Community)
	
	
	

	3.1.5 Describe measures of disease occurrence and association


	a) Define terms; prevalence, incidence, epidemic, pandemic, endemic, holoendemic 
	· Measures of disease occurrence and association are correctly described
	· Assignment

· Written tests
	· Question papers and marking scheme

· Assignment report

	
	b) Explain Measures of prevalence 
	
	
	

	
	c) Explain Measures of incidence
	
	
	

	3.1.6 Describe concepts of testing and screening in managing diseases and health related events
	a) Define  terms: screening, sensitivity, specificity, positive predictive value, negative predictive value, accuracy, precision, reliability, validity
	· Concepts of testing and screening in managing disease and health related events are correctly explained
	· Assignment

· Written tests
	· Question papers and marking scheme

· Assignment report

	
	b) Explain characteristics of an  ideal screening test (sensitive, minimal discomfort, reliable, valid, easy to use, less expensive) 
	
	
	

	
	c) List sources of unreliable results in terms of precision & accuracy
	
	
	

	3.1.7 Apply epidemiological knowledge in promoting community health
	a) Explain the terms; community,  community health participation, community health promotion, community health education
	· Terms and methods of managing diseases in a community are correctly described
	· Oral questioning

· Assignment

· Case study
	· Question papers and marking scheme

· Assignment report

	
	b) Explain methods of managing diseases in a population 
	
	
	

	
	c) Conduct community health promotion sessions
	· Community health promotion sessions are properly conducted
	· Assignment

· Demonstration 

· Role play 
	· Assignment report

· Checklist

	3.2.1 Describe concepts of research in health settings
	a) Explain terminologies commonly used in research (research, epidemiological studies, and health systems) 
	· Concepts of research in health settings are correctly described
	· Oral questioning

· Assignment

· Written tests 
	· Question papers and marking scheme

· Examination booklet

· Assignment report

	3.2.1 
	b) Describe principles and importance of research methodology 
	· 
	· 
	· 

	3.2.2 
	c) Outline characteristics of research 
	· 
	· 
	· 

	3.2.3 
	d) Describe the three categories (types) of epidemiological studies (descriptive, observational and experimental) 
	· 
	· 
	· 

	3.2.4 
	e) List advantages of each category of epidemiological study
	· 
	· 
	· 

	3.2.5 
	f) Identify other types of operational research 
	· 
	· 
	· 

	3.2.6 
	g) Outline challenges in conducting epidemiological research 
	· 
	· 
	· 

	
	h) Explain principles of conducting epidemiological research
	· 
	· 
	· 

	3.2.2 Describe processes of conducting operational research
	a) Describe principles of operational research 
	· Process of conducting operational research are correctly described
	· Oral questioning

· Assignment

· Written tests 
	· Question papers and marking scheme

· Examination booklet

· Assignment report

	3.2.3 
	b) Explain steps for conducting research 
	· 
	· 
	· 

	3.2.4 
	c) Explain challenges for conducting operational research
	· 
	· 
	· 

	3.2.5 
	d) Explain process of problem identification 
	· 
	· 
	· 

	3.2.6 
	e) Outline sources of data 
	· 
	· 
	· 

	3.2.7 
	f) Explain sample and sampling procedure
	· 
	· 
	· 

	3.2.8 
	g) Explain data collection methods and tools 
	· 
	· 
	· 

	3.2.9 
	h) Outline methods of data processing and analysis
	· 
	· 
	· 

	
	i) Explain format of research report writing
	· 
	· 
	· 

	3.2.10 Describe the concept of  research to develop research proposal
	a) Define terms; (proposal and research proposal , objective, hypotheses, methodology, work plan and budget)
	· Research project proposal is correctly described
	· Oral questioning

· Assignment

· Written tests 
	· Question papers and marking scheme

· Examination booklet

· Assignment report

	3.2.11 
	b) List components of a research proposal
	· 
	· 
	· 

	3.2.12 
	c) Identify research title
	· 
	· 
	· 

	
	d) Describe process of developing research proposal
	· 
	· 
	· 

	3.2.13 Develop research proposal for conducting operational research 
	a) Write introduction to research tittle
	· Research project proposal is properly developed
	· Oral questioning

· Assignment

· Case study
	· Question papers and marking scheme

· Examination booklet

· Assignment report

· Project report

· checklists

	3.2.14 
	b) Generate statement of the problem
	· 
	· 
	· 

	3.2.15 
	c) Conduct literature review related to the research objectives
	· 
	· 
	· 

	3.2.16 
	d) Develop research objectives 
	· 
	· 
	· 

	3.2.17 
	e) Access and write references using Vancouver or Harvard style
	· 
	· 
	· 

	3.2.18 
	f) Identify methodology of the research 
	· 
	· 
	· 

	3.2.19 
	g) Develop research work plan
	· 
	· 
	· 

	3.2.20 
	h) Develop research budget
	· 
	· 
	· 

	3.2.21 Apply skills of research to collect, process and analyze data in operational research
	a) Define the terms; data collection, data processing, data analysis
	· Data in operational research are collected, processed, and analyzed properly
	· Oral questioning

· Assignment

· Written tests

· Case study
	· Question papers and marking scheme

· Examination booklet

· Assignment report

· Project report

· checklists

	3.2.22 
	b) Describe various data collection techniques
	· 
	· 
	· 

	3.2.23 
	c) Describe the main stages in data collection
	· 
	· 
	· 

	3.2.24 
	d) Explain the sequence of data collection
	· 
	· 
	· 

	3.2.25 
	e) Identify issues that can affect data quality and how to address them
	· 
	· 
	· 

	3.2.26 
	f) Prepare a plan for data collection for the research proposal you are developing
	· 
	· 
	· 

	3.2.27 
	g) Explain the purpose of making a plan for processing and analysis of data
	· 
	· 
	· 

	3.2.28 
	h) Identify important components of data processing
	· 
	· 
	· 

	3.2.29 
	i) Perform data analysis using statistical package (SPSS/Epi info)
	· 
	· 
	· 

	3.2.30 
	j) Perform statistical test to analyse data (measure of variability and measure of central tendency)
	· 
	· 
	· 

	3.2.31 Apply skills of research to write research project report
	a) Define a research project report
	· Skills of research to write research project report are applied correctly
	· Oral questioning

· Assignment

· Written tests

· Case study
	· Question papers and marking scheme

· Examination booklet

· Assignment report

· Project report

· checklists

	3.2.32 
	b) Describe the main essential components of a complete research project report
	· 
	· 
	· 

	3.2.33 
	c) Write a research project report
	· 
	· 
	· 

	3.2.34 Apply concept of information dissemination to improve health care services
	a) Write recommendations based on your research findings  
	· Concepts of information dissemination to improve health care services are properly applied
	· Oral questioning

· Assignment

· Written tests

· Case study
	· Question papers and marking scheme

· Examination booklet

· Assignment report

· Project report

· checklists

	3.2.35 
	b) Describe strategies for dissemination of your report
	· 
	· 
	· 

	3.2.36 
	c) Disseminate findings for health care improvements
	· 
	· 
	· 

	3.3.1 Describe biostatistics concepts used in collection and evaluation of health data
	a) Explain the following terminologies used in biostatistics; mode, median, mean, standard deviations, variance, range and data stratification
	· Concepts of biostatistics used in collection and evaluation of health data are properly described
	· Oral questioning

· Assignment

· Written tests


	· Question papers and marking scheme

· Assignment report



	
	b) Explain importance of biostatistics
	
	
	

	
	c) Outline importance of data stratification
	
	
	

	
	d) Outline different sources of statistical data (e.g. survey, National bureau of statistics, census, laboratory records, program surveillance unit, medical records e.t.c)
	
	
	

	
	e) Describe main methods of collecting statistical data
	
	
	

	3.3.2 Apply biostatistical skills in data collection
	a) Identify tools used in statistical data collection
	· Biostatistical skills in data collection is  properly applied
	· Assignment

· Demonstration
	· Assignment report

· Checklists 



	
	b) Develop tools for data collection
	
	
	

	
	c) Use tools for data collection
	
	
	

	3.3.3 Apply basic statistical methods in compiling research data
	a) Explain  methods of statistical data stratification
	· Basic statistical method in compiling health data are properly described
	· Assignment

· Written tests


	· Question papers and marking scheme

· Assignment report



	
	b) Explain  levels of statistical data measurement (nominal, ordinal, interval, ratio)
	
	
	

	
	c) Compile research data using appropriate statistical methods (Microsoft Excel, SPSS and Epi Info)
	· Basic statistical method in compiling health data are properly applied
	· Demonstration
· Assignment 
	· Assignment report

· Checklists 

· Questionnaires
· Consent forms 

	3.3.4 Apply skills of biostatistical methods for data presentation
	a) Define the term; data, data presentation
	· Skills of biostatistical methods for data presentation are properly described
	· Written test

· Assignment
	· Question papers and marking scheme

· Assignment report

	
	b) List importance of data presentation
	
	
	

	
	c) Explain the methods of data presentation (tables, charts, maps/pictorial, narrative)
	
	
	

	
	d) Present data using (tables, charts, maps/pictorial, narrative)
	· Skills of biostatistical methods for data presentation are properly applied
	· Assignment

· Demonstration
	· Assignment report

· Checklists 

· Questionnaires

· Consent forms 

	
	e) Analyse data by using Microsoft excel
	
	
	

	
	f) Analyse data using  Statistical Package for Social Sciences (SPSS)
	
	
	

	4.1.1 Describe the concept of management in health facilities

	a) Define the terms; Manager, Leader, Management, Leadership and Administration
	· Concepts of management are correctly described

	· Oral questioning

· Assignment

· Written tests

	· Question papers and marking scheme

· Examination booklet

· Assignment report



	
	b) Distinguish between manager and leader
	
	
	

	
	c) Distinguish management from administration
	
	
	

	
	d) Describe management process
	
	
	

	
	e) Describe key managerial skills
	
	
	

	
	f) Describe management levels
	
	
	

	
	g) Distinguish between modern manager and traditional manager
	
	
	

	
	h)  Describe managerial roles (interpersonal role, informational role, decisional role, supervisor’s role)
	
	
	

	4.1.2 Describe evolution of management thoughts in health facilities

	a) Describe pre-classical management
	· Evolution of management thoughts are correctly described 
	· Oral questioning

· Assignment

· Written tests
	· Question papers and marking scheme

· Examination booklet

· Assignment report

	
	b) Describe Classical approach to management
	
	
	

	
	c) Describe Behavioural Approach to Management
	
	
	

	
	d) Describe Systems Approach to Management
	
	
	

	
	e) Describe Contingency Approach to Management
	
	
	

	4.1.3 Apply knowledge of organizational environment for efficient and effective management


	a) Explain the concept of organizational/business environment
	· Concepts of organizational environment for efficient and effective management are correctly applied
	· Oral questioning

· Assignment

· Written tests

· Case study 
	· Question papers and marking scheme

· Checklist

· Examination booklet

· Assignment report

	
	b) Differentiate between internal and external business environment
	
	
	

	
	c) Apply SWOT/SWOC and PESTEL to study business environment
	
	
	

	4.2.1 Describe the concept of planning for efficient and effective management of organizations


	a) Define planning
	· Concepts of planning for efficient and effective management of organizations are correctly described
	· Oral questioning

· Assignment

· Written tests
	· Question papers and marking scheme

· Examination booklet

· Assignment report

	
	b) Explain types of plans
	
	
	

	
	c) Explain characteristics of planning
	
	
	

	
	d) Explain importance of planning
	
	
	

	
	e) Describe principles of planning
	
	
	

	
	f) Describe the planning process
	
	
	

	
	g) Explain limitations of planning
	
	
	

	4.2.2 Describe decision making process for efficient and effective management


	a) Describe decision making process
	· Decision making process for efficient and effective management are correctly described

	· Oral questioning

· Assignment

· Written tests

	· Question papers and marking scheme

· Examination booklet

· Assignment report

	
	b) Describe techniques of decision making
	
	
	

	
	c) Describe classification of decisions
	
	
	

	
	d) Explain challenges in decision making
	
	
	

	4.2.3 Describe the concept of organizing for efficient and effective management


	a) Describe the process of organizing
	· Concepts of organizing for  efficient and effective management are correctly described
	· Oral questioning

· Assignment

· Written tests
	· Question papers and marking scheme

· Examination booklet

· Assignment report

	
	b) Describe features of formal and informal organizations
	
	
	

	
	c) Explain importance of organization
	
	
	

	
	d) Describe principles of organizing
	
	
	

	
	e) Describe types of organizations (military or line, functional, line and staff, matrix and hybrid organizations)
	
	
	

	
	f) Describe the basis of departmentalization
	
	
	

	
	g) Explain advantages and disadvantages of centralization and decentralization
	
	
	

	
	h) Describe the concepts of power, authority and responsibility
	
	
	

	
	i) Describe the concept and principles of delegation of authority 
	
	
	

	4.2.4 Describe the concept of staffing for efficient and effective management


	a) Describe the concept of human resources management
	· Concepts of staffing for  efficient and effective management are correctly described
	· Oral questioning

· Assignment

· Written tests

	· Question papers and marking scheme

· Examination booklet

· Assignment report


	
	b) Describe key functions of human resources management (recruitment and selection, training and development, compensation, performance appraisal, maintenance/retention, industrial/labour relations and separation)
	
	
	

	
	c) Describe the concept of grievance handling
	
	
	

	
	d) Describe the concept of conflict management
	
	
	

	4.2.5 Describe the concept of directing for efficient and effective management of organizations


	a) Explain the concepts of supervision and leadership
	· Concepts of directing for efficient and effective management of organizations are correctly described
	· Oral questioning

· Assignment

· Written tests
	· Question papers and marking scheme

· Examination booklet

· Assignment report

	
	b) Differentiate manager ship and leadership
	
	
	

	
	c) Explain key leadership theories (Greatman theory, behavioural theories, situational/contingency theory)
	
	
	

	
	d) Describe leadership styles (Democratic, autocratic, laissez faire (free rein),)
	
	
	

	
	e) Explain the concept of motivation
	
	
	

	
	f) Describe the major theories of motivation (Maslow’s Hierarchy of Needs Theory, Herzberg’s Motivation – Hygiene Theory, McClelland’s Three Needs Model and Vroom’s Valence – Expectancy Theory)
	
	
	

	
	g) Describe ways of motivating organizational members
	
	
	

	4.2.6 Describe the concept of controlling for efficient and effective management of organizations


	a) Explain the concept of controlling
	· Concepts of controlling for efficient and effective management of organizations are correctly described
	· Oral questioning

· Assignment

· Written tests
	· Question papers and marking scheme

· Examination booklet

· Assignment report

	
	b) Describe controlling process
	
	
	

	
	c) Describe the relationship between controlling and planning
	
	
	

	
	d) Describe types of controlling
	
	
	

	
	e) Describe challenges in controlling
	
	
	

	
	f) Describe principles/guidelines of controlling
	
	
	

	8.2.1 Describe change management in modern management


	a) Describe the concept of change management
	· Change management in modern management are correctly described
	· Oral questioning

· Assignment

· Written tests
	· Question papers and marking scheme

· Examination booklet

· Assignment report

	
	b) Explain the concept of planned change
	
	
	

	
	c) Describe the process of change management
	
	
	

	
	d) Describe change management issues (resistance to change, ways to introduce change, managing resistance to change)
	
	
	

	8.2.2 Describe Customer Relationship Management (CRM) in modern management
	a) Explain the concept of Customer Relationship Management
	· Customer Relationship Management (CRM) in modern management are correctly described
	· Oral questioning

· Assignment

· Written tests
	· Question papers and marking scheme

· Examination booklet

· Assignment report

	
	b) Describe techniques for effective CRM
	
	
	

	
	c) Explain benefits of CRM
	
	
	

	8.2.3 Describe the concept of employee empowerment in modern management


	a) Explain the concept of employee empowerment
	· Concepts of employee empowerment in modern management are correctly described
	· Oral questioning

· Assignment

· Written tests
	· Question papers and marking scheme

· Examination booklet

· Assignment report

	
	b) Describe ways to empower employees
	
	
	

	
	c) Explain benefits of employee empowerment
	
	
	

	8.2.4 Describe Management by Objectives (MBO) 
	a) Explain the concept of MBO
	· Management by Objectives are correctly described
	· Oral questioning

· Assignment

· Written tests
	· Question papers and marking scheme

· Examination booklet

· Assignment report

	
	b) Explain benefits of MBO
	
	
	

	
	c) Explain limitations of MBO
	
	
	

	
	d) Describe ways to make MBO effective
	
	
	

	8.2.5 Describe the concept of benchmarking and business process reengineering (BPR)


	a) Define benchmarking
	· Concepts of benchmarking and Business Process Reengineering are correctly described
	· Oral questioning

· Assignment

· Written tests
	· Question papers and marking scheme

· Examination booklet

· Assignment report

	
	b) Explain types of benchmarking
	
	
	

	
	c) Describe benchmarking process
	
	
	

	
	d) Explain significance of benchmarking
	
	
	

	
	e) Explain the concept of Business Process Reengineering and restructuring
	
	
	

	
	f) Describe ways to undertake BPR
	
	
	

	
	g) Explain significance of reengineering and restructuring
	
	
	


21.0 BENCHMARKING OF ASSESSMENT CRITERIA
	ASSESSMENT CRITERIA
	BENCH MARKING

A LEARNER HAS: ABILITY TO/ KNOWLEDGE OF/ SKILLS/ CAN….

	
	SATISFACTORY
	GOOD
	EXCELLENT

	1.1.1.1 Quality system essentials to manage laboratory practices are correctly described 
	Describe any six quality system essentials used in managing laboratory services
	Describe any nine quality system essentials used in managing laboratory services
	Describe any eleven and above quality system essentials used in managing laboratory services and performance indicators of quality assurance activities

	1.2.1.2 Skills of quality assurance in preparation of Internal Quality Control (IQC) samples is correctly documented according to SOPs
	Prepare IQC samples for laboratory testing
	Prepare IQC samples and perform quality check of prepared  IQC samples
	Prepare IQC samples, perform quality check of prepared  IQC samples and document IQC procedures and results according to SOPs 


22.0 MODULE DESCRIPTION

22.1  Module Number:

1

22.1.1 Module Code:

MLT06101

22.1.2 Name of Module: 

Laboratory Quality Management

22.1.3 Number of Credits:

13
22.1.4 Sub-enabling Outcomes:

	1.1.1 
	Describe quality system essentials to manage laboratory practices 

	1.1.2    
	Apply skills of laboratory quality system elements in implementation of laboratory activities

	1.1.3  
	Apply skills  of laboratory quality system elements in implementation of quality assurance activities in the laboratory

	1.1.4    
	Describe the concepts of laboratory accreditation processes for improvement of  laboratory services

	1.2.1   
	Apply knowledge and skills of quality assurance in preparation of Internal Quality Control (IQC) samples 

	1.2.2 
	Apply knowledge of Plan, Do, Check and Act (PDCA) cycle to establish quality improvement projects

	1.2.3 
	Apply skills of quality management system in performing External Quality Assessment (EQA) to  monitor performance of the laboratory

	1.2.4   
	Apply knowledge and skills of quality system in verification and validation of laboratory diagnostic methods

	1.3.1    
	Apply concept of customer satisfaction in the laboratory practices 

	1.3.2 
	Apply knowledge and skills of quality management system in monitoring quality indicators in the laboratory services

	1.3.3    
	Apply skills of quality management system to ensure staff competence in the laboratory

	1.4.1 
	Describe the concept of bio-safety and bio-security in laboratory practices

	1.4.2 
	Describe measures of bio-safety and bio-security to evaluate laboratory practices

	1.4.3 
	Apply skills of bio-safety and bio-security in evaluation of laboratory safety 


1.4.4 Pre-requisite Modules: 
MLT05104: Quality Assurance in Laboratory Operations, MLT04103: Laboratory Safety and Waste Management
1.4.5 Learning Context: 
Presentation, guided independent work, assignments, Lecture discussion.
1.4.6 Teaching and Learning materials: 
Computers, Projector, white board, flip charts, marker pens, handout, specimens, Laboratory Instruments/equipment, Job aids and registers
1.4.7 Integrated Method of Assessment:
Continuous Assessment

40%
Theory assignments

05%

Written tests                          
25%

Oral



10%

Semester Examination

60%
Written Examination

60%
1.4.8 References:
1. Kanani S. Maneno J. & Schluter P. (1984): Health Service Management for Health Workers

2. MOH (2000): District Health Management Training Modules -1, 3 and 4   2nd Version;

3. MOH(1994): Proposals for Health Sector Reforms

4. Pearson C.A. (1995):  Medical Administration for Frontline Doctors 2nd Ed. FSG Communication Ltd

5. Ratliff, T. (2003). The Laboratory Quality Assurance System. A Manual of Quality Procedures and Forms, 3rd Edition. John Wiley & Sons, Inc. All rights reserved.
6. Diane O. Fleming, ‎Debra Long Hunt (2006): Biological Safety: Principles and Practices-4th Edition; ASM Press 

7. DO Fleming, DL Hunt (2006): Biological safety–principles and practices.

8. Jennifer Gaudioso and Reynolds M. Salerno (2007): Laboratory Biosecurity Handbook; CRC Press Taylor & Francis
9. Najat Rashid, ‎Ramnik Sood (2013). Manual of Laboratory Safety: (Chemical, Radioactive and Biosafety)

10. Reynolds M. Salerno, Jennifer Gaudioso (2015): Laboratory Biorisk Management: Biosafety and Biosecurity; CRC Press
1.5 Module Number:

2
1.5.1 Module Code:

MLT06102
1.5.2 Module Title:


Operational Research
1.5.3 Number of Credits:

13
1.5.4 Sub-enabling Outcomes:
	3.2.1 
	Describe concepts of research in health settings

	3.2.2   
	Describe processes of conducting operational research

	3.2.3   
	Describe the concept of  research to develop research proposal

	3.2.4   
	Develop research proposal for conducting operational research

	3.2.5   
	Apply skills of research to collect, process and analyze data in operational research

	3.2.6   
	Apply skills of research to write research project report

	3.2.7   
	Apply concept of information dissemination to improve health care services


1.5.5 Pre Requisite Module: MLT04105: Laboratory Ethics and Code of Conduct, MLT04209: Information Communication and Technology, MLT06104: Introduction to Epidemiology and Biostatistics
1.5.6 Learning Context: Presentations, guided independent work, assignments, lecture discussion.
1.5.7 Teaching and Learning materials: Computers, projector, white board, flip charts, marker pens, handout, Real materials. 

1.5.8 Integrated Method of Assessment: 

Continuous Assessment

40%
Theory assignments

05%

Written tests                          
15%
Research proposal

10%
Proposal Viva Voce

10%

Semester Examinations

60%
Written Examination

20%
Research Project Report
40%
1.5.9 Reference:

1. Ariola M.M. (2006): Principles and Methods of Research' 2006 Ed; Rex Book Store, Inc

2. Glasser, S.P. (2008): Essentials of Clinical Research; University of Alabama at Birmingham AL, USA

3. Harrington, R.A. and Lopes, R.D. (2013): Understanding Clinical Research; McGraw-Hill education

4. Kothari, C. R. (2004): Research Methodology: Methods and Techniques; New Age International.

5. Nicholas Walliman (2011); Research Methods-The Basics; Routledge

6. Yin, R.(1984): Case Study Research: Design and Methods; SAGE Publishing

1.6 Module Number:

3
1.6.1 Module Code:

MLT06103
1.6.2 Module Title:


Principles of Epidemiology and Biostatistics

1.6.3 Number of Credits:

11

1.6.4 Sub-enabling Outcomes:

	3.1.1      
	Describe concepts of epidemiology in managing disease and health related events

	3.1.2       
	Describe ecological and epidemiological disease causation

	3.1.3      
	Describe epidemiological study design to study diseases in population

	3.1.4      
	Describe different epidemiological approaches in diseases prevention and control

	3.1.5       
	Describe measures of disease occurrence and association 

	3.1.6      
	Apply concepts of testing and screening in managing disease and health related events

	3.1.7      
	Apply epidemiological knowledge and skills in promoting community health

	3.3.1 
	Describe biostatistics concepts used in collection and evaluation of health data

	3.3.2    
	Apply biostatistical skills in data collection

	3.3.3  
	Apply basic statistical methods in compiling research data

	3.3.4  
	Apply skills of biostatistical methods for data presentation


1.6.5 Prerequisite Modules:
MLT 04209: Information communication technology, MLT05105: Laboratory Records Management.


1.6.6 Learning Context:
Lecture discussion, Demonstration, Presentation, guided independent work, assignments.
1.6.7 Teaching and Learning materials: Computers, Projector, Calculators, white board, flip charts, marker pens, handout

1.6.8 Integrated Method of Assessment:

Continuous Assessment

40%
Theory assignments

05%

Written tests                          
25%

Oral



10%

Semester Examination

60%
Written Examination

60%

1.6.9 Reference:

1. Betty R. Kirkwood and Jonathan Sterne(2003): Essentials of Medical Statistics, 2nd Edition; Blackwell Publishing

2. Charles H. Hennekens and Julie E. Burin (1987): Epidemiology in Medicine; Publisher, Lippincott Williams and Wilkins.
3. Lalanne, C and Mesbah, M (2017): Biostatistics and Computer-based Analysis of Health Data Using SAS, 1st Edition; ISTE Press - Elsevier

4. Martin Bland (1987): An Introduction to Medical Statistics; Publisher: Oxford University Press, U.S.A.

5. Merrill, R. (2012): Fundamentals of Epidemiology and Biostatistics; Jones & Bartlett Publishers

6. Robert J. Nordness (2006): Epidemiology and Biostatistics Secrets; Elsevier España Publishers

1.7 Module Number:

4
1.7.1 Module Code
:

MLT06104
1.7.2 Module Title:


Leadership and Management

1.7.3 Number of Credits:

11
	4.1.1     
	Describe the concept of management in health facilities 

	4.1.2 
	Describe evolution of management thoughts in health facilities

	4.1.3 
	Apply knowledge of organizational environment for efficient and effective management

	4.2.1 
	Describe  the concept of planning for efficient and effective management of organizations

	4.2.2 
	Describe  decision making process for efficient and effective management

	4.2.3 
	Describe  the concept of organizing for  efficient and effective management

	4.2.4 
	Describe  the concept of staffing for  efficient and effective management

	4.2.5 
	Describe  the concept of directing for efficient and effective management of organizations

	4.2.6 
	Describe  the concept of controlling for efficient and effective management of organizations

	4.3.1 
	Describe change management in modern management

	4.3.2 
	Describe Customer Relationship Management (CRM) in modern management

	4.3.3 
	Describe the concept of employee empowerment in modern management

	4.3.4 
	Describe Management by Objectives (MBO)

	4.3.5 
	Describe the concept of benchmarking and business process re-engineering (BPR)


1.7.4  Sub-enabling Outcomes:
1.7.5 Prerequisite Modules: MLT05104:
Quality Assurance in Laboratory, MLT04105: Laboratory Ethics and Code of Conduct 

1.7.6 Learning Context:
Lecture discussion, Demonstration, Presentation, guided independent work, assignments.
1.7.7 Teaching and Learning materials:  
Computers, Projector, white board, flip charts, marker pens, handout

1.7.8 Integrated Modes of Assessment:
Continuous Assessment

40%
Theory assignments

05%

Written tests                          
25%

Oral



10%

Semester Examination


60%
Written Examination


60%

1.7.9 Reference:
 

1. Avery, G. C. (2004): Understanding Leadership 1st  Edition -London: SAGE Publications Ltd 

2. Avery, G. C. (2005): Understanding Leadership. London: SAGE Publications Ltd.

3. Barry Posner (1990): The Leadership Challenge-How to make extraordinary thyings happen in organization; Jossey-Bass Inc Pub

4. Bennis, W. (2009): On becoming a Leader: The Leadership Classic - 4th Edition; Basic Books.

5. John C. Maxwel(2012): Developing the Leader Within You 1st  edition; Thomas Nelson 
6. Publishing

7. McCaffery, P. (2010)The Higher Education Manager's Handbook: Effective Leadership and Management in Universities and Colleges; Routledge
8. Northouse, P. G. (2007): Leadership: Theory and Practice-4th Edition; SAGE Publications Ltd

1.8 Module Number:
 
5
1.8.1 Module Code
: 

MLT06105
1.8.2 Module Title: 

Introduction to Diagnostic Molecular Biology

1.8.3 Number of Credits: 

08
1.8.4  Sub-enabling Outcomes:
	2.6.1 
	Describe nucleic acids in relation to molecular biology

	2.6.2 
	Describe the concept of molecular biology in diagnosis of diseases and conditions

	2.6.3 
	Apply basic knowledge of molecular biology in diagnosis of diseases and conditions


1.8.5 Prerequisite Module:
MLT05205: Clinical Biochemistry
1.8.6 Learning Context:

Lecture discussion, Demonstration, Presentation, guided independent work, assignments.
1.8.7  Teaching and Learning materials:  Computers, Projector, white board, flip charts, marker pens, handout, specimens, Laboratory Instruments/equipment, Job aids, registers, reagents, SOPs
1.8.8 Integrated Modes of Assessment:
 

Continuous Assessment

40%
Theory assignments

05%

Written tests                          
25%

Oral



10%

Semester Examination


60%
Written Examination

60%

1.8.9 Reference

1 Alberts, B. et al. (2008): Molecular Biology of the Cell - 5th Edition; Garland science, Taylor & Francis Group, LLC

2 Alberts. B. et al (2014): Molecular Biology of the Cell - 6th Edition; Garland Science: New York and Abingdon, UK

3 Brown, T.A. (2012): Gene Cloning - An introduction - 6th Edition; Producer Blackwell Sciences Ltd.UK

4 David Freifeld  (2017): Molecular Biology - 2nd  Edition; Producer Jones and barlett.USA

5 R W Old and S B Primrose (2001): Principles of gene Manipulation - 6th edition; Producer Blackwell Sciences Ltd.UK 
6 Wilson, J. and Hunt, T. (2014): Molecular Biology of the Cell - The Problems Book - 6th Edition; Garland Science: New York and Abingdon, UK

7 Wilson, K. and Walker, J. (2010): Principles and Techniques of Biochemistry and Molecular Biology - 7th Edition; Cambridge University Press

2.7 Module
Number:
6
2.7.1 Module Code:

MLT06206
2.7.2 Name of Module: 

Diagnostic Parasitology and Medical Entomology

2.7.3 Number of Credits:

13
2.7.4 Sub-enabling Outcomes:

	2.2.1 
	Describe pathogenesis of diseases caused by parasites of medical importance

	2.2.2 
	Apply Parasitological techniques to diagnose pathological conditions

	2.2.3 
	Apply knowledge of Entomology in prevention of parasitic infections


2.2.4 Pre-requisite Modules:
MLT 05209: Medical Parasitology, MLT04106: Prevention and Control of Communicable diseases, MLT04207: Basic Laboratory Investigations
2.2.5 Learning Context: 
Presentations, Guided independent work, assignments, lecture discussion.
2.2.6 Teaching and Learning materials:
Computers, printers, white board, flip charts, marker pens, handout, Atlas, Real materials, SOPs, Reagents. 

2.2.7 Integrated Method of Assessment:

Continuous Assessment

40%
Theory assignments

05%

Written tests                          
10%

Practical


25%

Semester Examinations

60%
Written Examination

20%
Practical


40%
2.2.8 References:

1. Burton J. Bogitch (1998): Human Parasitology 2nd Edits Academic Press;

2. Burton J. Bogitsh (1998): Human Parapsychology 2nd Edition Academic Press 

3. F.J. Baker and R.E. Silverton (2001): Introduction to Medical Laboratory Technology, 7th Edition, Oxford University Press

4. Franklin A. Neva (1998): Basic Clinical Parasitology; 2nd Edit Prentice Hall International Inc.

5. Gordon Cook (1996): Manson’s Tropical Diseases 20th Edition W.B. Sounder

6. Jan A. Rosendaal (1997): Vector Control: Methods for use by Individuals and Communities, WHO; 

7. Lynne S. Garci (1993): Diagnostic Medical Parasitology 2nd by American Society for Microbiology

8. Monica Cheesbrough (1981): Medical Laboratory Manual for Tropical Countries Volume I, 2nd Edition; Butterworth & Co. (Publishers) Ltd

9. Monica Cheesbrough (2002): District Laboratory Practice in Tropical Countries Part 1 & 2; Cambridge University Press.

10. Reid, Robin and Roberts, Fiona (2005), Pathology Illustrated - 6th Edition; Churchill Livingstone 

11. Gordon Cook (1996): Manson’s Tropical Diseases - 20th Edition; W.B. Sounder;

12. Franklin A. Neva (1998): Basic Clinical Parasitology - 2nd Edition; Prentice Hall International Inc.;

2.3 Module
Number:

7
2.3.1 Module Code:


MLT06207
2.3.2 Name
of Module: 


Diagnostic Microbiology and Immunology

2.3.3 Number of Credits:


14
2.3.4 Sub-enabling Outcomes:

	2.1.1 
	Describe pathogenesis of diseases caused by microorganisms

	2.1.2 
	Describe concepts of immunology in disease diagnosis

	2.1.3 
	Apply knowledge and skills of pathology in performing microbiological tests

	2.1.4 
	Apply knowledge and skills of culture media preparation in diagnosis of diseases

	2.1.5 
	Describe concepts of antimicrobial agents to manage diseases

	2.1.6 
	Apply knowledge and skills of microbial isolation and susceptibility testing


2.1.7 Pre-requisite Modules: MLT05207
: Medical Microbiology and Immunology, MLT04106: Prevention and Control of Communicable diseases, MLT04207: Basic Laboratory Investigations

2.1.8 Learning Context: Presentations, guided independent work, assignments, lecture discussion.
2.1.9 Teaching and Learning materials: Computers, projector, white board, flip charts, marker pens, handout, real materials, Laboratory equipment/Instruments, reagents, culture media, antimicrobial discs. 

2.1.10 Integrated Method of Assessment:

Continuous Assessment

40%
Theory assignments

05%

Written tests                          
10%

Practical


25%

Semester Examinations

60%
Written Examination

20%
Practical


40%
2.1.11 References:

1. Baker F.J. Silverton R.E (1995): Introduction to Medical Laboratory Technology – 9th Edition; Butterworth Co. Ltd;

2. Christine D. Stevens (2003): Clinical Immunology and Serology, A Laboratory Perspective 2nd Edition; F.A. Davis Company;

3. David Greenwood, Richard CB Slack, John F. Peutheren (2002):  Medical Microbiology (A Guide to Microbial Infections: Pathogenesis, Immunity, Laboratory Diagnosis and Control 6th Edition; Churchill Livingstone

4. F.J. Baker, R.E. Silverton (2001): Introduction to Medical Laboratory Technology – 7th Edition; Oxford University Press;   

5. Monica Cheesbrough (1981): Medical Laboratory Manual for Tropical Countries Volume I – 2nd Edition; Butterworth & Co. (Publishers) Ltd; and

6. Monica Cheesbrough (2002): District Laboratory Practice in Tropical Countries Part 1 & 2; Cambridge University Press.

7. Reid, Robin and Roberts, Fiona (2005), Pathology Illustrated – 6th Edition; Churchill Livingstone 

2.2 Module Number: 

8
2.2.1 Module Code: 

MLT 06208 
2.2.2 Module Title:


Diagnostic Clinical Chemistry 
2.2.3 Number of Credits:

12
2.2.4 Sub-enabling Outcomes:
	2.4.1 
	Describe the concepts of metabolic disorders in clinical chemistry practises

	2.4.2 
	Apply knowledge and skills on metabolic disorders in clinical chemistry practices

	2.4.3 
	Describe concepts of pathology in identification of biological markers in clinical chemistry  practises 


2.4.4 Prerequisite Modules: MLT05208:  Clinical Biochemistry, MLT04207: Basic Laboratory Investigations                 

2.4.5 Learning Context: Presentations, guided independent work, assignments, lecture discussion.
2.4.6 Teaching and Learning materials: Computers, projector, white board, flip charts, marker pens, handout, real materials, Laboratory equipment/Instruments, reagents. 

2.4.7 Integrated Method of Assessment: 

Continuous Assessment

40%
Theory assignments

05%

Written tests                          
10%

Practical


25%

Semester Examinations

60%
Written Examination

20%
Practical


40%
2.4.8 Reference:
 

1. Burtis, C.A.  et al, (2008):  Tietz Fundamentals of Clinical Chemistry - 6th editions; Saunders, an imprint of Elsevier Lnc. 

2. F.J. Baker, R.E. Silverton (2001): Introduction to Medical Laboratory Technology - 7th Edition; Oxford University Press;    

3. Fischbach, F. and Dunning, M.B.(2008): A manual of Laboratory and diagnostic tests - 8th Edition; Lippincott Williams & Wilkins

4. Gareth Thomas (2006): Fundamentals of Medicinal Chemistry; John Wiley & Sons Ltd

5. Michael L. Bishop (2010): Clinical Chemistry 6th Edition; John Wiley & Sons Ltd

6. Monica Cheesbrough (1981): Medical Laboratory Manual for Tropical Countries Volume I, 2nd Edition; Butterworth & Co. (Publishers) Ltd

7. Monica Cheesbrough (2006): District Laboratory Practice in Tropical Countries Part 2; Cambridge University Press.

8. Reid, Robin and Roberts, Fiona (2005): Pathology Illustrated - 6th Edition; Churchill Livingstone.

2.5 Module Number:


9
2.5.1 Module Code: 

MLT06209
2.5.2 Module Title:


Diagnostic Histology and Cytology  
2.5.3 Number of Credits:

11

	2.5.1 
	Describe the concept of histopathological techniques in  disease diagnosis

	2.5.2 
	Describe the concepts of cytopathological techniques in  disease diagnosis

	2.5.3 
	Apply knowledge and skills of histological techniques in  disease diagnosis

	2.5.4 
	Apply skills of cytopathological techniques in  diseases diagnosis


2.5.5 Sub-enabling Outcomes:

2.5.6 Prerequisite Modules:
MLT04102: Basic Human Anatomy and Physiology,                MLT05210 Histology and Cytology
2.5.7 Learning Context: Presentations, guided independent work, assignments, lecture discussion.
2.5.8 Teaching and Learning materials: Computers, projector, white board, flip charts, marker pens, handout, real materials, Laboratory equipment/Instruments, reagents. 

2.5.9 Integrated Method of Assessment: 

Continuous Assessment

40%
Theory assignments

05%

Written tests                          
10%

Practical


25%

Semester Examinations

60%
Written Examination

20%
Practical


40%

2.5.10 Reference:

1. B. Young, Heath , J.W. (2000): Wheater’s Functional Histology, a Text and Colour Atlas - 4th Edition; Churchill Livingstone

2. Baker, F.J. R. and Silverton, E. (2001): Introduction to Medical Laboratory Technology - 7th Edition; Oxford University Press

3. Bancroft, J.B. (2008): Theory and Practice of Histological Techniques 6th Edition; Elsevier Limited

4. Bell, A. and Sallah, S. (2005): Morphology of human blood cells - 7th Edition; ABBOTT Laboratories

5. Carson, F.I. (2009): Histotechnology-A self-instructional Text, 3rd edition; ASCP Press

6. Christina Vett-Joice (2012): Capital Pathology Hand Book, 5th Edition; Buckner Printing Company
7. Lisa M. J. Lee (2014): Pocket Histology; Lippincott Williams & Wilkins, a Wolters Kluwer business

8. Monica Cheesbrough (2002): District Laboratory Practice in Tropical Countries Part 1 & 2; Cambridge University Press.

9. Reid, Robin and Roberts, Fiona (2005), Pathology Illustrated - 6th Edition; Churchill Livingstone

2.6 Module Number:

10
2.6.1 Module Code:

MLT06210
2.6.2 Module Title:

Diagnostic Haematology and Blood Transfusion

2.6.3 Number of Credits:
14
2.6.4 Sub- enabling outcome: 

	2.3.1 
	Describe pathogenesis of haematological disorders in disease diagnosis

	2.3.2 
	Describe haematological techniques in disease diagnosis

	2.3.3 
	Apply skills of haematology to perform specific tests for disease diagnosis

	2.3.4 
	Describe the concept of immunohematology in blood banking

	2.3.5 
	Apply the concept of immunohematology in performing blood transfusion tests

	2.3.6 
	Apply knowledge of immunohematology for transfusion purposes


2.3.7 Pre Requisite Module: MLT04207: Basic Laboratory Investigations, MLT05206: Haematology and Blood Transfusion

2.3.8 Learning Context: Presentations, guided independent work, assignments, lecture discussion.
2.3.9 Teaching and Learning Materials: Computers, projector, white board, flip charts, marker pens, handout, real materials, Laboratory equipment/Instruments, reagents. 

2.3.10 Integrated Method of Assessment: 

Continuous Assessment

40%
Theory assignments

05%

Written tests                          
10%

Practical


25%

Semester Examinations

60%
Written Examination

20%
Practical


40%
2.3.11 Reference:
7. Baker, F.J. and Silverton, R.E. (2001): Introduction to Medical Laboratory Technology - 7th Edition: Oxford University Press 

8. Dacie and Lewis (2001): Practical Haematology, 9th Edition; Churchill Livingstone Inc.

9. Eastham, R.D (1984): Clinical Haematology 6th Edition; ELBS, John Wright & Sons Ltd;

10. Klein, H.G. and Anstee, D.J. (2014): Mollison's Blood Transfusion in Clinical Medicine, 12th Edition; Wiley-Blackwell

11. Monica Cheesbrough (1981): Medical Laboratory Manual for Tropical Countries Volume I - 2nd Edition: Butterworth & Co. (Publishers) Ltd

12. Monica Cheesbrough (2002): District Laboratory Practice in Tropical Countries Part 1 & 2; Cambridge University Press.

13. Reid, Robin and Roberts, Fiona (2005), Pathology Illustrated - 6th Edition; Churchill Livingstone 

14. Rodak (1995): Haematology Clinical Principles and Applications 2nd Edition; Sounders and Imprint of Elsevier

15. Turgeon, M.L. (1999): Clinical Haematology; Theory and Procedures 3rd Edition; Lippincott & Wilkins (A Wolters Kluwer Company)

Page 86 of 111

