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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 5 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 Technician Certificate 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 modernize qualifications within the health sector and optimize 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 utilizing their competences in the community.

This programme has 11 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 aside for theoretical and practical training and two (2) weeks for semester one Examinations.
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. 

Upon successful completion, a graduate will be awarded the Technician Certificate in Medical Laboratory Sciences.
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PART I: INTRODUCTION

1.0 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 Technician Certificate 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 5 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 5 is considered as operational level where by graduates in this level expected to perform general phlebotomy and routine clinical laboratory procedures competently. 

The programme aims at addressing shortage of skilled staffs at workplaces and provides a climbing ladder for higher level of qualifications and achieves more responsive education and training system aligned with health sector employment needs.

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, some 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 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; instill 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 the programme will be open to a candidate who has successfully completed NTA level 4 in Medical Laboratory Sciences. 

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 Programme Duration

This programme shall have a total of 44 working weeks of study divided into two (2) semesters. Each semester shall consist of twenty two (22) working weeks; in semester one, twenty (20) working weeks set aside for theoretical and practical training and two (2) weeks for semester one Examinations. Semester two, sixteen (16) weeks set aside for theoretical and practical training, four (4) weeks for field attachment and two (2) weeks for Semester II Examinations. The program has 4 fundamental 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 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.

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: Basic Laboratory Logistic Management, Principles of Entrepreneurship, Health Records Management and General Pathology.
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 of real life in Medical Laboratory Sciences.  In order to achieve an integration of these modules there will be considerable use of various facilitation methods not limited to lecture, assignment, projects, discussions, case studies, independent work and field work. The core modules for the Technician Certificate in Medical Laboratory Sciences are: Maintenance and calibration of laboratory instruments and equipment, Laboratory Quality Assurance, Hematology and Blood Transfusion, Medical Microbiology and Immunology, Clinical Biochemistry, Medical Parasitology and Cytological & Histological Techniques.
6.5 NTA level 5 Modules
6.5.1 Semester I Modules
Table 1: Semester I Modules

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

	
	
	Lecture
	Tutorials
	Practical
	Assignment
	Semester

	MLT05101
	Basic Logistic Management
	4
	1
	0
	1
	09

	MLT05102
	Maintenance and calibration of laboratory instruments and equipment
	4
	1
	2
	1
	12

	MLT05103
	Principles of Entrepreneurship
	4
	1
	0
	2
	11

	MLT05104
	Laboratory Quality Assurance
	4
	1
	0
	2
	11

	MLT05105
	Health Records Management
	4
	1
	0
	1
	09

	MLT05106
	General Pathology
	4
	1
	0
	1
	08

	 
	SUB-TOTAL
	24
	6
	2
	8
	60


Working hours per week = 40 hours

1.1.1 Semester II Modules

Table 2: Semester II Modules

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

	
	
	Lecture
	Tutorials
	Practical
	Assignment
	

	MLT05207
	Hematology and Blood Transfusion
	3
	1
	4
	1
	13

	MLT05208
	Medical Microbiology and Immunology 
	4
	1
	4
	1
	14

	MLT05209
	Clinical Biochemistry 
	3
	1
	3
	1
	12

	MLT05210
	Medical Parasitology 
	2
	1
	3
	1
	12

	MLT05211
	Cytological and Histological Techniques
	2
	1
	2
	1
	09

	 
	TOTAL
	14
	5
	16
	5
	60


Working hours per week = 40 hours

1.2 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 05101, this implies that;

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

T

Represent the qualification at the respective level “Technician”.

05

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)

1.3 Summary of Modules

Table 3: Distribution of Modules

	Code
	Module Title
	SEMESTER 1
	SEMESTER 2

	MLT05101
	Basic Laboratory Logistic Management
	√
	

	MLT05102
	Maintenance and calibration of laboratory instruments and equipment
	√
	

	MLT05103
	Principles of Entrepreneurship
	√
	

	MLT05104
	Laboratory Quality Assurance
	√
	

	MLT05105
	Health Records Management
	√
	

	MLT05106
	General Pathology
	√
	

	MLT05207
	Hematology and Blood Transfusion
	
	√

	MLT05208
	Medical Microbiology and Immunology 
	
	√

	MLT05209
	Clinical Biochemistry 
	
	√

	MLT05210
	Medical Parasitology 
	
	√

	MLT05211
	Cytological and Histological Techniques
	
	√

	
	TOTAL CREDITS
	60
	60


2.0 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.

2.1 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.

2.2 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.

2.3 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.

2.4 Continuous Assessment (CA)

This category will include assignments, written tests and practical/Oral tests depending on the nature of the module.
2.5 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

2.6 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 shall be two (2) practical tests during the semester, which will be supervised by the institute tutor(s) for duration of two hours and thirty minutes (2:30hours). 

2.7 Oral Examination/Test

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 module(s) which need to be assessed by oral defense, there shall be one (1) oral test during continuous assessment supervised by a panel of at least two examiners for duration of five (5) to ten (10) minutes.

2.8 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 (2) hours.

2.9 Semester Examination

This category shall include written and practical/Oral examinations depending on the nature of the module. Theory examinations shall be conducted for duration of two and thirty minutes (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. 

2.10 Percentage Contribution for Continuous Assessment and End of Semester Examination 

Table 4.1: Semester I Percentage contribution per each component for modules with problem based questions
	CODE
	MODULE TITLE
	Continuous Assessment

(40%)
	Semester Examination

(60%)

	
	
	ASSIGNMENTS
	TESTS
	

	
	
	WR
	WR
	WR

	MLT05101
	Basic Laboratory Logistic Management
	5
	35
	60

	MLT05105
	Health Records Management
	5
	35
	60


Table 4.2: Semester I Percentage contribution per each component for modules with practical
	CODE
	MODULE TITLE
	Continuous Assessment

(40%)
	Semester Examination

(60%)

	
	
	ASSIGNMENTS
	TESTS
	

	
	
	WR
	WR
	PR


	WR
	PR



	MLT05102
	Maintenance and Calibration of Laboratory Instruments and Equipment.
	5
	15
	25
	20
	40


Table 4.3: Semester I Percentage contribution per each component for modules with oral/VIVA 
	CODE
	MODULE TITLE
	Continuous Assessment 40%
	Semester Examination  60%

	
	
	ASSIGNMENT
	ORAL/ BUSINESS PROPOSAL VIVA
	TEST
	WRITTEN
	BUSINESS PLAN DOCUMENT

	
	
	
	
	WR
	
	

	MLT05103
	Principles of Entrepreneurship in Health †
	5
	10
	25
	50
	10

	MLT05104
	Laboratory Quality Assurance
	5
	10
	25
	60
	-

	MLT05106
	General Pathology
	5
	10
	25
	60
	-


† Viva voice shall be conducted on the business proposal document presented by the candidate
Table 4.4: Semester II Percentage contribution per each component for modules with practical
	CODE
	MODULE TITLE
	Continuous Assessment

(40%)
	Semester Examination

(60%)

	
	
	ASSIGNMENTS
	TESTS
	

	
	
	WR
	WR
	PR
	WR
	PR

	MLT05207
	Hematology and Blood Transfusion
	5
	13
	22
	20
	40

	MLT05208
	Medical Microbiology and Immunology
	5
	13
	22
	20
	40

	MLT05209
	Clinical Biochemistry 
	5
	13
	22
	20
	40

	MLT05210
	Medical Parasitology
	5
	13
	22
	20
	40

	MLT05211
	Cytology and Histology Techniques
	5
	13
	22
	20
	40


2.11 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.

2.12 Field Attachment and Practical Training

2.12.1 Practical Log Book and Practicum Guide

Practical Log Books and Practicum Guides for Students shall be given to students while Practicum Guides for Tutors/Instructors shall be given to tutors/ clinical instructors at the beginning of each academic year to facilitate practical training.

2.12.2 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 District Laboratory (Level I or Group B2) or higher.  

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

The field report shall adhere to the format stipulated in the Practicum Guide.

2.13 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.
3.0 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 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 judgment. 

f) Any candidate falling under regulation (e) should be allowed to continue with his/her examination while waiting for final judgment unless his/her conduct interferes 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 Centre 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 postponing 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 authorized 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/Oral 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.

4.0 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 individual assignments, two written tests/oral and two practical tests 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/BUSINESS PLAN PROPOSAL 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(s) when next offered. 

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

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

i) Continuous assessment shall contribute 40% of the end of semester examination total marks.

5.0 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.
	80 – 100
	A
	Excellent

	2.
	65 – 79
	B
	Good

	3.
	50  – 64
	C
	Average

	4.
	40 – 49
	D
	Poor

	5.
	0 – 39
	F
	Failure

	6.
	–
	I
	Incomplete 

	7.
	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.
	80 – 100
	(A)
	Excellent

	2.
	65 – 79
	(B)
	Good

	3.
	50  – 64
	(C)
	Average


10.1 CLASSIFICATION OF AWARD

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

A – 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
	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.

10.3 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 semester examinations with GPA of 2.0 or above

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

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

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

e) The results of candidate shall be declared INCOMPLETE if she/he 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 semester more than once.

9.0 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

10.0 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

11.0 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 then 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 behavior 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 through CAS from the next academic year.

13.6 Transfer of students

A student who wishes to transfer from one health training institution to another must fulfill 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. 

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

6.0 DUTIES AND RESPONSIBILITIES

6.1 Title and Placement

a) Job Title
:
Assistant Health Laboratory Technologist

b) Placement
:
Medical Laboratory class C and above

6.2 Responsibilities

6.3 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.
6.4 Primary Professional Responsibilities

a) Preparation of Reagents

b) To perform basic Laboratory investigations in Medical Parasitology, Haematology, Blood Transfusion, Bacteriology and Clinical Chemistry and emergency call duties.

c) To maintain Cleanliness of the Laboratory, glassware and equipment.

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

e) Monitor quality of laboratory investigations and procedures.

f) To keep record of laboratory investigations, procedures and utilize received information or guidelines.

g) To prepare quarterly report/data, utilize and send the reports to the required authority.

h) Any other relevant assigned task.

7.0 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.

7.1 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) Diploma in Medical Laboratory Sciences; Teaching methodology is an added advantage.

d) Resource persons with specialty in relevant subjects;

e) Registered by NACTE and recognized professional body 

NOTE: All tutors should receive current curriculum orientation training and evidence should be kept. 

	
	
	
	
	
	
	


PART II

8.0 CURRICULUM DETAILS

	1.0 
	Qualification:
	Technician Certificate in Medical Laboratory Sciences 

	2.0 
	Purpose(s) of Qualification:
	This qualification is meant for a person who will apply professional ethics and code of conduct to perform general phlebotomy duties and routine clinical laboratory investigations; prepare reagents, collect specimens, order supplies, perform External Quality Assessment (EQA) and manage non-conformances and maintain laboratory records in health service facilities.

	3.0 
	NTA Level:
	5

	4.0 
	Competence Descriptors:


	Competence involving application of skills and knowledge in a range of work activities 

	5.0 
	Credits at this Level:
	120

	6.0 
	Cumulative Credits from Lowest Level:
	120

	7.0 
	Entry qualification
	Will be open to a candidate who has successfully completed NTA level 4

	8.0 
	Date the Qualification Standard Last Developed
	October, 2020


9.0 ASSESSMENT CRITERIA
	  S/N
	PRINCIPAL LEARNING OUTCOME
	CREDIT VALUES
	ASSESSMENT CRITERIA

	1
	Apply knowledge and skills of Logistics system to manage Laboratory equipment and supplies
	9
	a) Logistic systems in relation to health services are correctly described

	
	
	
	b) Procurement process in health facilities is correctly described

	
	
	
	c) Selection criteria for equipment/instruments and supplies are correctly described 

	
	
	
	d) Laboratory products are correctly quantification and inspected according to guidelines

	2
	Apply principles of preventive maintenance and calibration in operation of laboratory equipment/instruments
	12
	a) Preventive maintenance for laboratory instrument is correctly described

	
	
	
	b) Maintenance for laboratory instrument is performed according to guideline 

	
	
	
	c) Calibration of laboratory equipment and instruments is performed according to guidelines

	3
	Apply principles of pathology and guidelines in managing specimen for laboratory investigations
	68
	a) Concept of laboratory investigations in diagnosing diseases is correctly described

	
	
	
	b) Principles of laboratory techniques are correctly described

	
	
	
	c) Laboratory staining techniques/procedures in diagnosing diseases are performed according to SOPs

	
	
	
	d) Laboratory investigations in diagnosing diseases are performed according to SOPs

	
	
	
	e) Concepts of Pathology in diagnosis of diseases and conditions are correctly described

	4
	Apply  entrepreneurial principles and techniques to establish and manage businesses
	11
	a) The concept and scope of entrepreneurship in health business is correctly described

	
	
	
	b) Business opportunities in health care industry is correctly described

	
	
	
	c) Development of selected business plan is correctly described and demonstrated

	
	
	
	d) Legal regulations governing provision of health business are correctly described

	5
	Apply principles of Quality Assurance and non -conformances management to improve laboratory services
	11
	a) Quality assurance processes in laboratory operations are correctly described and monitored according to guidelines

	
	
	
	b) Internal and external quality controls are performed according to guidelines.

	
	
	
	c) Knowledge of non-conformances management in laboratory operation is correctly described and applied.

	
	
	
	d) Knowledge and Skills of quality assurance to use tools for corrective and preventive measures in laboratory operations are correctly demonstrated

	6
	Apply knowledge and skills of information system in health settings operations
	9
	a) Methods of data presentation used in laboratory operations are clearly described

	
	
	
	b) Electronic health management information system in health facilities are correctly applied

	
	
	
	c) Skills of information system for data management are correctly applied

	
	
	
	d) Skills of data presentation in health facilities are correctly applied

	
	
	
	e) Skills of data communication system in health facilities are correctly applied

	TOTAL
	120
	


10.0 PRINCIPAL LEARNING OUTCOMES AND ENABLING OUTCOMES
	PRINCIPAL LEARNING OUTCOME
	ENABLING OUTCOMES

	1. Apply knowledge and skills of Logistics system to manage Laboratory equipment and supplies. 
	1.1 Apply concept of Logistics system in the Laboratory practice

	
	1.2 Apply process of  equipments and supplies acquisition in the Laboratory

	
	1.3 Apply knowledge and skills of Logistics system to manage Laboratory store

	
	1.4 Apply concept of Logistics Management Information System (LMIS) in Laboratory practices

	2. Apply principles of preventive maintenance and calibration in operation of laboratory equipment/instruments.
	2.1 Apply Planned Preventive Maintenance for laboratory instrument/equipment according to user manual

	
	2.2 Apply knowledge and skills in calibrating laboratory instrument/equipment

	
	2.3 Apply knowledge and skills in developing PPM and calibration logs for laboratory instruments/equipment

	3. Apply principles of pathology and guidelines in managing specimen for laboratory investigations
	3.1 Apply knowledge and skills of  Haematology and blood transfusion in performing laboratory investigations

	4. 
	3.2 Apply knowledge and skills of Microbiology and immunology in performing laboratory investigations

	
	3.3 Apply knowledge and skills of clinical chemistry in performing laboratory investigations

	
	3.4 Apply knowledge and skills of Medical parasitology in performing laboratory investigations

	
	3.5 Apply knowledge and skills of Histology and Cytology in performing laboratory investigations

	
	3.6 Apply concepts of basic biochemistry in clinical laboratory

	
	3.7 Apply knowledge of general pathology in diagnosis of diseases and conditions

	5. Apply entrepreneurial principles and techniques to establish and manage health businesses.
	4.1 Describe the nature and scope of entrepreneurship for establishing and operating business

	
	4.2 Apply entrepreneurial knowledge and skills in developing business plan

	
	4.3 Apply entrepreneurial principles and ethics in operating and managing business

	
	4.4 Comply with legal aspects governing provision of health business

	6. Apply principles of Quality Assurance and non-conformances management to improve laboratory services.
	5.1 Apply concepts of quality assurance in laboratory operations



	
	5.2 Apply principles of occurrence management in laboratory operations 

	
	5.3 Apply monitoring tools for effective quality assurance (QA)

	6. Apply knowledge and skills of information system in health settings operations
	6.1 Apply policies and procedures of record management system in health settings

	
	6.2 Apply knowledge and skills of computer application programs in laboratory operations

	
	6.3 Apply knowledge and skills of information system in health settings operations  


11.0 ENABLING OUTCOMES AND SUB-ENABLING OUTCOMES

	ENABLING OUTCOMES
	SUB-ENABLING OUTCOMES

	1.1 Apply concept of Logistics system in the Laboratory practice
	1.1.1 Describe logistics system in health service delivery

	
	1.1.2 Describe Procurement processes in health facilities

	
	1.1.3 Apply skills of procurement in evaluation of quotation for equipment and supplies in health facilities

	1.2  Apply process of  equipment/instruments and supplies acquisition in the Laboratory
	1.2.1 Describe equipment/instruments and supplies acquisition process in the laboratory set up

	
	1.2.2 Describe selection criteria for equipment/instruments and supplies in the laboratory set up

	
	1.2.3 Apply knowledge and skills of selection criteria to develop specifications of equipment/instruments and supplies during procurement 

	1.3 Apply knowledge and skills of Logistics to manage Laboratory store 
	1.3.1 Describe systems of ordering equipment/instruments and supplies in health facilities 

	1.4 
	1.3.2 Describe processes of receiving  equipment/instrument and supplies in health facilities

	
	1.3.3 Describe concept of minimum and maximum stock levels in supplies management

	
	1.3.4 Apply concept of maximum and minimum stock levels of supplies management in health facilities

	
	1.3.5 Apply logistic tools and guidelines to manage  stocks in health facilities

	
	1.3.6 Describe process for disposal of obsolete health commodities in Tanzania

	1.4 Apply concept of Logistics Management Information System (LMIS) in Laboratory practices
	1.4.1 Describe Logistics Management Information System of commodities in health facilities

	
	1.4.2 Describe tools for ordering commodities in health facilities

	
	1.4.3 Apply knowledge and skills of LMIS to determine required quantity of commodities in health facilities

	2.1 Apply Planned Preventive Maintenance for laboratory instrument/equipment according to user manual
	2.1.1 Describe Maintenance of laboratory instruments to sustain service provision

	
	2.1.2 Apply user manuals  to perform routine maintenance of laboratory equipment and instruments to sustain service provision

	
	2.1.3 Describe maintenance of laboratory equipment to sustain service provision

	
	2.1.4 Describe calibration of laboratory instruments to sustain service provision

	2.2 Apply knowledge and skills in calibrating laboratory instrument/equipment
	2.2.1 Apply user manuals to perform  calibration of laboratory equipment and instruments to sustain service provision

	
	2.2.2 Describe calibration of laboratory equipment to sustain service provision

	
	2.2.3  Describe calibration of laboratory equipment

	2.3 Apply knowledge and skills in developing PPM and calibration logs for laboratory instruments/equipment
	2.3.1 Describe maintenance and calibration logs for monitoring laboratory equipment/instruments performance 

	
	2.3.2 Demonstrate skills on preparing maintenance and calibration logs of laboratory instruments/equipment to sustain service provision

	
	2.3.3 Describe documentation of maintenance and calibration information of laboratory equipment/instruments to monitor equipment performance

	3.1 Apply knowledge and skills of Haematology and blood transfusion in performing laboratory investigations
	3.1.1 Describe concept of haematology in diagnosis of diseases

	3.2 
	3.2.1 Describe principles of hematological tests

	3.3 
	3.3.1 Apply skills of haematology in laboratory investigations

	3.4 
	3.4.1 Describe concept of Immunohematology in clinical laboratory practices

	3.5 
	3.5.1 Describe principles of safe blood collection for transfusion services 

	3.6 
	3.6.1 Apply skills of Blood Transfusion in laboratory investigations

	3.7 Apply knowledge and skills of Microbiology and immunology in performing laboratory investigations
	3.7.1 Describe concept of Microbiology in laboratory investigations

	3.8 
	3.8.1 Describe bacteria of medical importance in laboratory investigations

	3.9 
	3.9.1 Describe fungi of medical importance in laboratory investigations

	3.10 
	3.10.1 Describe viruses of medical importance in laboratory investigations

	3.11 
	3.11.1 Describe principles of microbiological techniques in diagnosis of diseases 

	3.12 
	3.12.1 Apply skills of microbiological techniques to investigate diseases in the laboratory

	3.13 
	3.13.1 Describe concepts of immunology in diagnosis of diseases

	3.14 Apply knowledge and skills of clinical chemistry in performing laboratory investigations


	3.3.1 Describe human disorders related to Clinical Chemistry

	3.15 
	3.3.2 Describe principles of Clinical chemistry investigations in clinical laboratory

	3.16 
	3.3.3 Apply skills of clinical chemistry in diagnosis of diseases

	3.17 Apply knowledge and skills of Medical parasitology in performing laboratory investigations
	3.17.1 Describe concept of medical parasitology in diseases diagnosis

	3.18 
	3.18.1 Describe protozoa of medical importance in diseases diagnosis

	3.19 
	3.19.1 Describe helminthes of medical importance in diseases diagnosis

	3.20 
	3.20.1 Describe parasitological technique in diseases diagnosis

	3.21 
	3.21.1 Apply parasitological techniques in diseases diagnosis

	3.22 Apply knowledge and skills of Histology and Cytology in performing laboratory investigations
	3.22.1 Describe concept of cytology in diagnosis of diseases

	3.23 
	3.23.1 Describe concept of Histology in diagnosis of diseases

	3.24 
	3.24.1 Describe histological techniques as applied in laboratory investigations 

	3.25 
	3.25.1 Apply   cytological and histological techniques in specimen fixation for laboratory investigations 

	3.26 Apply concepts of basic biochemistry in clinical laboratory
	3.6.1 Describe concepts of biochemistry in clinical laboratory

	3.27 
	3.6.2 Describe macromolecules in clinical laboratory

	3.28 
	3.6.3 Describe micronutrients in clinical laboratory

	3.29 Apply knowledge of general pathology in diagnosis of diseases and conditions
	3.29.1 Describe concepts of Pathology in diagnosis of diseases and conditions

	3.30 
	3.30.1 Describe cellular growth, injury and adaptation in diagnosis of diseases and conditions

	3.31 
	3.31.1 Describe process of inflammation and healing in diagnosis of diseases and conditions

	3.32 
	3.32.1 Describe classification and pathogenesis of neoplasia in diagnosis of diseases and conditions

	3.33 
	3.33.1 Describe pathogenesis of diseases caused by chemical and environmental factors

	4.1 Describe the nature and scope of entrepreneurship for establishing and operating business
	4.1.1 Describe concept and scope of entrepreneurship in business

	
	4.1.2 Describe evolution of Entrepreneurship in Tanzania

	
	4.1.3 Describe significance of entrepreneurship in socio-economic development

	4.2 Apply entrepreneurial knowledge and skills in developing business plan
	4.2.1 Describe business opportunities in business industry

	4.3 
	4.3.1 Describe requirements for establishing business

	4.4 
	4.4.1 Apply entrepreneurial skills in developing a business plan for a selected business

	4.5 
	4.5.1 Describe business financing in health care industry

	4.6 
	4.6.1 Describe management of health related projects

	4.7 Apply entrepreneurial principles and ethics in operating and managing business
	4.3.1 Determine profitability of the business

	4.8 
	4.3.2 Describe marketing skills required for successful business performance 

	4.9 
	4.3.3 Apply skills of business record keeping techniques in health industry

	4.10 
	4.3.4 Describe ethical principles in operating health business

	4.11 
	4.3.5 Demonstrate ethics in operating health business

	4.12 
	4.3.6 Demonstrate professionalism in providing business

	4.13 
	4.3.7 Describe social responsibility in business operations

	4.14 Comply with legal aspects governing provision of health business
	4.4.1  Describe legal regulations governing the provision of health business

	
	4.4.2  Describe policy guidelines governing provision of health business

	
	4.4.3 Describe methods of monitoring compliance with legal aspects governing the provision of health businesses

	
	4.4.4 Describe methods of monitoring compliance with legal aspects governing the provision of health services

	5.1 Apply concepts of quality assurance in laboratory operations 
	5.1.1 Describe quality assurance processes for laboratory operations

	5.2 
	5.2.1 Apply knowledge and skills of quality assurance to monitor laboratory operations

	
	5.2.2 Apply quality assurance guidelines to prepare quality assessment reports in laboratory operations

	5.3 Apply principles of non-conformances management in laboratory operations 
	5.3.1 Describe techniques of managing non-conformances in laboratory operations 

	
	5.3.2 Apply knowledge of nonconformance management in laboratory operations

	
	5.3.3 Apply skills of managing nonconformance in laboratory operations

	5.4 Apply principles of corrective and preventive measures in laboratory quality assurance
	5.4.1 Describe corrective and preventive measures in performing laboratory quality assurance processes

	5.5 
	5.5.1 Describe tools for preventive measures in laboratory quality assurance operations

	
	5.5.2 Apply tools for corrective and preventive measures in laboratory quality assurance operations

	6.1 Apply policies and procedures of record management system in health settings
	6.1.1 Describe concept of records management in health facilities

	
	6.1.2 Describe methods of information management system in health facilities

	
	6.1.3 Apply skills of records management in health facilities

	6.2 Apply knowledge and skills of computer application programs in laboratory operations
	6.2.1 Describe computer programs for documenting and recording health information

	
	6.2.2 Describe electronic health management information systems (eHMIS)

	
	6.2.3 Apply skills of electronic health management information system in health facilities

	
	6.2.4 Apply knowledge and skills of information system for data management in health facilities

	6.3 Apply knowledge and skills of information system in health settings operations  
	6.3.1 Describe methods of data presentation used in health facilities

	
	6.3.2 Apply skills of data presentation in health facilities

	
	6.3.3 Apply skills of data communication system in health facilities


12.0 SUB-ENABLING OUTCOMES AND RELATED TASKS

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

	1.1.1 Describe logistics system in health service delivery
	a) Define terms; Logistics system, pipeline, lead-time, issues voucher, consumption data, inventory log
	· Logistics system in health service delivery are correctly described
	· Oral questioning

· Written test 

· Assignment
	· Question papers

· Marking scheme

· Assignment reports

	
	b) Explain types of logistic system
	
	
	

	
	c) Explain key activities in Logistics system (Logistic Cycle)
	
	
	

	
	d) Explain the importance of Effective Logistics system in health sector
	
	
	

	
	e) Explain the importance of inventory log in supplies management 
	
	
	

	
	f) Outline the importance of reviewing inventory log 
	
	
	

	1.1.2 Describe Procurement processes in health facilities


	a) Define terms; procurement and purchasing
	· Procurement process in health facilities is correctly described.
	· Oral questioning

· Written test 

· Assignment
	· Question papers

· Marking scheme

· Assignment reports

	1.1.3 
	b) Distinguish between Procurement and Purchasing
	· 
	· 
	a. 

	
	c) Explain Public Procurement
	
	
	

	
	d) Explain stages to follow in procurement
	
	
	

	
	e) Describe Public Procurement Regulation Authority (PPRA)

PPRA Act No. 5 of 2016 Cap. 410
	
	
	

	1.1.4 Apply skills of procurement in evaluation of quotation for equipment and supplies in health facilities
	a) Explain methods of procurement (Quotation and Tender).
	· Skills of procurement in evaluation of quotation for equipment and supplies in health facilities are correctly described 


	· Oral questioning,

· Written test 

· Assignments


	· Question papers

· Marking scheme

· Assignment reports

· Checklists

	1.1.1 
	b) Describe evaluation process of quotation
	· 
	· 
	· 

	
	c) Explain importance of evaluation in procurement process
	
	· 
	· 

	1.2.1 Describe equipment/instruments and supplies acquisition process in the laboratory set up
	a) Define acquisition of equipment/instruments
	· Equipment/instrument and supplies acquisition process is correctly described


	· Oral questioning,

· Written test 

· Assignments
	· Question papers

· Marking scheme

· Assignment reports

	
	b) Explain process of acquiring equipment/instruments and supplies 
	
	· 
	· 

	
	c) Explain importance of post installation testing and verification of equipment/instruments
	
	· 
	· 

	1.2.2 Describe selection criteria for equipment/instruments and supplies in the laboratory set up
	a) List selection criteria for laboratory equipment/instruments and supplies (infrastructure, environmental condition, safety, staff skill, simplicity of operation, client workload, reagent availability, total cost of ownership, supplier/vendor support, calibration and maintenance requirement)
	· Selection criteria for equipment/instruments and supplies are correctly described
	· Oral questioning,

· Written test 

· Assignments
	· Question papers

· Marking scheme

· Assignment reports

	
	b) Explain the role of facility infrastructure and environmental condition before selecting equipment/instrument
	
	· 
	· 

	
	c) Explain importance of considering staff skill and equipment simplicity of operation before selecting equipment/instrument
	
	· 
	· 

	
	d) Explain importance of assessing client’s workload and total cost of ownership before selecting equipment/instrument
	
	· 
	· 

	
	e) Explain importance of assessing supplier/vendor support and calibration/maintenance requirement before selecting equipment/instrument
	
	· 
	· 

	1.2.3 Apply knowledge and skills of selection criteria to develop specifications of equipment/instruments and supplies during procurement 
	a) Explain technical specifications of an equipment/instruments and supplies
	· Skills of selection criteria to develop specifications of equipment/instruments and supplies during procurement are correctly described.
	· Oral questioning,

· Written test 

· Assignments
	· Question papers

· Marking scheme

· Assignment reports

· Checklists

	
	b) List important components of good technical specifications (Equipment description, intended use, performance characteristics or features, physical dimensions, power consumptions)
	
	· 
	· 

	
	c) Develop specifications for laboratory equipment/ instruments and supplies 
	· Specifications lists for equipment/instrument and supplies correctly are developed according to guideline
	· Competence exam

· Checklist
	· Checklists

· Competence Reports

	1.3.1 Describe systems of ordering equipment/instruments and supplies in health facilities
	a) Define Smart Push and Pull system as applied to MSD 
	· Ordering systems of  laboratory Equipment/instruments and supplies are correctly described
	· Oral questioning,

· Written test 

· Assignments
	· Question papers

· Marking scheme

· Assignment reports

	
	b) Explain advantages and disadvantages of each system
	
	· 
	· 

	
	c) List examples of products supplied under Pull system (equipments and reagents with long shelf-life) 
	
	· 
	· 

	
	d) List examples of products supplied under smart push system (haematological reagents and controls, some equipments and reagents offered by programmes like CD4 machines)
	
	· 
	· 

	1.3.2 Describe processes of receiving  equipment/instrument and supplies in health facilities
	a) Explain composition of Supplies Receiving Committee for equipment/instrument and supplies in health facilities
	· Equipment/instrument and supplies receiving process is correctly described
	· Oral questioning,

· Written test 

· Assignments
	· Question papers

· Marking scheme

· Assignment reports

	1.3.3 
	b) Explain roles of  Supplies Receiving Committee for equipment/instrument and supplies in health facilities
	· 
	· 
	b. 

	1.3.4 
	c) Explain criteria  for receiving equipment/instrument and supplies in health facilities (e.g. right commodity, accompanying documents, quality, quantity, integrity,  place, time)
	· 
	· 
	c. 

	1.3.5 
	d) List essential documents required for receiving laboratory equipment/instrument and supplies (order form, Parking list, sales invoice/receipt, goods received/delivery note, verification and claims form)
	· 
	· 
	d. 

	1.3.6 
	e) Describe criteria for visual inspection of received products (expiry date, quantity, leakage, specification…)
	· 
	· 
	e. 

	1.3.7 Describe the concept of minimum and maximum stock levels in supplies management
	a) Define terms: Minimum stock level, Maximum stock levels, Safety Stock, months of stock, lead time, emergency order, re-order level, bin card, ledger book
	· Minimum and maximum stock levels are correctly described

	· Oral questioning,

· Written test 

· Assignments
	· Question papers

· Marking scheme

· Assignment reports



	
	b) Explain importance of; maximum and minimum stock levels, months of stock, ledger book, bin cards, lead time and re-order level
	· 
	· 
	· 

	
	c) List factors influencing emergency ordering of laboratory supplies
	· 
	· 
	· 

	1.3.8 Apply concept of maximum and minimum stock levels of supplies management in health facilities
	a) Determine factors for placing an order (re-order level, minimum stock level, lead time, new user needs)
	b) Concept of maximum and minimum stock levels of supplies management in health facilities is correctly applied


	· Oral questioning,

· Written test question

· Assignments
	· Question papers

· Marking scheme

· Assignment reports

	
	c) Calculate minimum stock/re-order level
	
	
	

	
	d) Calculate Maximum stock level
	
	
	

	
	e) Perform stock taking to determine months of stock
	· Stock status is assessed according to guidelines
	· Demonstration


	· Checklists

· Assessment report



	1.3.9 Apply logistic tools and guideline to manage stocks in health facilities

	a) Explain logistic tools used  to monitor stock in the laboratory (Bin card, ledger book, request and issue voucher, verification and claim form  Report and Request form, Requisition and Issue Voucher,)
	· Logistic tools for monitoring stocks in laboratory are correctly described


	· Oral questioning,

· Written test 

· Assignments
	· Question papers

· Marking scheme

· Assignment reports



	
	b) Explain storage conditions of health commodities as per guidelines 
	· 
	· 
	· 

	
	c) Describe process for conducting a physical inventory/counts
	· 
	· 
	· 

	
	d) Conduct physical inventory  count
	· Store ledger  and bin card are correctly used to monitor stock
	· Demonstration

· Assignment
	· Checklist

· Assignment report

	
	e) Prepare and use store ledger
	· 
	· 
	· 

	
	f) Prepare and use bin cards
	· 
	· 
	· 

	1.3.10 Describe process for disposal of obsolete health commodities in Tanzania

	a) Define terms; health commodity, obsolete, disposal
	· Process of disposal for health commodities is correctly described


	· Oral questions,

· Written tests

· Assignments

· Question papers
	· Marking scheme

· Assignment reports



	
	b) List health commodities (medicines, reagents, supplies and equipments/instruments) 
	· 
	· 
	· 

	
	c) Explain disposal procedures of obsolete health commodities in Tanzania
	· 
	· 
	· 

	
	Explain role of governing boards in disposal of health commodities (TMDA, NEMC, Ministry of Finance)
	· Ongoing inspection of stored laboratory supplies is carried out as per procedures
	· Competence assessment

· Checklist
	· Checklists

· Competence Reports

	
	d) Explain importance of obtaining approval from the Ministry of Finance before disposal
	· 
	· 
	· 

	1.4.1 Describe Logistics Management Information System of commodities in health facilities
	a) Explain LMIS and its purpose 
	· Logistics management information system for laboratory equipment/instruments and supplies is correctly described
	· Oral questioning,

· Written test question

· Assignments


	· Question papers

· Marking scheme

· Assignment reports



	
	b) List essential data items for Health Supply Chain Management

(consumption data, issue data, damaged/lost data, transferred data)
	· 
	· 
	· 

	
	c) Describe the types of LMIS currently in use in Tanzania –(paper based, electronic)
	· 
	· 
	· 

	
	d) Describe the movement of LMIS in Tanzania

(procedure from the facility to MSD e.g. from laboratory, DMO, MOI, MSD, etc)
	· 
	· 
	· 

	1.4.2 Describe tools for ordering commodities in health facilities

	a) Explain paper based  Request and Report (R&R) form used to order supplies
	· Logistics management tools used to order laboratory equipment/instruments and supplies are correctly described

	· Oral questions

· Written test

· Assignments
	· Question papers

· Marking scheme

· Assignment reports



	
	b) List key information required in filling R&R
	· 
	· 
	· 

	
	c) Explain the steps to order supplies using Electronic Logistics Management Information System (eLMIS)
	· 
	· 
	· 

	1.4.3 Apply knowledge and skills of LMIS to determine required quantity of commodities in health facilities
	a) Explain Quantification process
	· Knowledge of LMIS to determine required quantity of commodities in health facilities is correctly described 
	· Oral questioning,

· Written test question

· Assignments
	· Question papers

· Marking scheme

· Assignment reports

· Checklists

	
	b) Explain the link between LMIS and product quantification
	· 
	
	

	
	c) Explain the relationship between LMIS and control of theft in health facility
	· 
	
	

	
	d) Explain  health commodities redistribution process
	· 
	
	

	
	e) Conduct Quantification of  health commodities using  consumption data and budget
	Skills of LMIS to determine required quantity of commodities in health facilities is correctly applied 
	· Competence assessment

· Checklist
	· Competence Reports

· Checklists



	2.1.1 Describe Maintenance of laboratory instruments to sustain service provision
	a) Define  Maintenance of instrument
	· Preventive maintenance for laboratory instrument is correctly described.
	· Oral questioning,

· Written test 

· Assignments
	· Question papers

· Marking scheme

· Assignment reports

	2.1.2 
	b) Explain types of maintenance in laboratory practice 

(Planned maintenance and corrective maintenance)
	· 
	· 
	· 

	
	c) Explain the importance of Maintenance for laboratory instruments
	· 
	· 
	· 

	
	d) Describe Maintenance steps of laboratory instruments 
	
	· 
	

	2.1.3 Apply user manuals  to perform routine maintenance of laboratory equipment and instruments to sustain service provision
	a) Perform routine maintenance of hematology analyzer according to SOP
	· Maintenance for laboratory instrument is performed according to guideline
	· Oral questioning,

· Written test 

· Assignments

· Competence exam


	· Question papers

· Marking scheme

· Assignment reports

· Checklists

· Competence Report

	
	b) Perform routine maintenance of chemistry analyzer according to SOPs
	· 
	· 
	· 

	
	c) Perform routine maintenance of autoclave, hot air oven, water bath, hot plate, incubator according to SOPs
	· 
	· 
	· 

	
	d) Perform routine maintenance of microscope according to SOPs
	· 
	· 
	· 

	
	e) Perform routine maintenance of weighing scale according to SOPs
	· 
	· 
	· 

	
	f) Perform maintenance of automated    and non-automated pipettes 
	· 
	· 
	· 

	
	g) Perform routine maintenance of timer, thermometer according to SOPs
	· 
	· 
	· 

	2.1.4 Describe maintenance of laboratory equipment to sustain service provision
	a) Explain importance of maintaining laboratory equipment
	· Maintenance of laboratory equipment to sustain service provision is correctly described
	· Oral questioning,

· Written test 

· Assignments


	· Question papers

· Marking scheme

· Assignment reports

	2.2.1 
	b) Explain the functional checks for laboratory equipment (start up, shut downs, run control, concentrated cleaning, waste level, reagent level, lamp, tubings, filters, proble) 
	
	· 
	· 

	2.2.2 
	c) Distinguish between periodic and routine maintenance of equipment
	
	· 
	· 

	2.1.5 Describe calibration of laboratory instruments to sustain service provision
	a) Define calibration of laboratory instrument 
	· Calibration of laboratory instruments is correctly described
	· Oral questioning,

· Written test

· Assignments
	· Question papers

· Marking scheme

· Assignment reports

	
	b) Explain importance of calibrating laboratory instruments
	
	
	

	
	c) Explain conditions of performing calibration (post installation of new equipment, major repair of equipment, introduction of new lot of reagent, control failure, shift of equipment, drift of equipment)
	
	
	

	
	d) Outline steps of calibrating laboratory instruments
	· 
	· 
	· 

	2.2.1 Apply user manuals to perform  calibration of laboratory equipment and instruments to sustain service provision
	a) Perform calibration of micropipettes according to SOPs
	· Calibration of laboratory equipment and instruments is performed according to guidelines
	· Demonstration

· Competence exam


	· Checklists

· Competence Report

	
	b) Perform calibration of pH meter according to SOPs
	· 
	
	

	
	c) Perform calibration of colorimeter according to SOPs
	· 
	
	

	
	d) Perform calibration of analytic balance according to SOPs 
	· 
	
	

	
	e) Perform calibration of chemistry analyzer according to SOPs
	· 
	
	

	
	f) Perform calibration on the flow cytometer  according to SOPs
	· 
	
	

	
	g) Perform calibration on the automated hematology analyzer according to SOPs
	· 
	
	

	
	h) Document calibration results
	· 
	
	

	2.2.2 Describe calibration of laboratory equipment to sustain service provision
	a) Define calibration of laboratory equipment  
	· Calibration of laboratory equipment is correctly described
	· Oral questioning,

· Written test 

· Assignments
	· Question papers

· Marking scheme

· Assignment reports

	2.3.1 
	b) Explain the importance of calibration of laboratory equipment 
	· 
	
	

	2.3.2 
	c) Describe calibration steps for automated analyzers (using controls with hematology analyzer; using calibrators and standard solutions with chemistry analyzer and using control beads with CD4 analyzers; verify with quality control) according to SOP
	· 
	
	

	2.2.3 Describe calibration of laboratory equipment to sustain service provision
	a) Define calibration of laboratory equipment  
	· Calibration of laboratory equipment is correctly described
	· Oral questioning,

· Written test 

· Assignments
	· Question papers

· Marking scheme

· Assignment reports

	
	b) Explain the importance of calibration of laboratory equipment 
	· 
	· 
	· 

	
	c) Describe calibration steps for automated analyzers (using controls with hematology analyzer; using calibrators and standard solutions with chemistry analyzer and using control beads with CD4 analyzers; verify with quality control) according to SOP
	· 
	
	

	2.3.1 Describe maintenance and calibration logs for monitoring laboratory equipment/instruments performance 


	a) Define terms (calibration log and maintenance log)
	· Development of maintenance and calibration log for laboratory equipment/ instruments is correctly described
	· Oral questioning,

· Written test 

· Assignments
	· Question papers

· Marking scheme

· Assignment reports

	3.7.1 
	b) List components of calibration log (address, title, department name, section, equipment name, calibrating personnel name and signature, serial number, date of last and next calibration, calibration factors, calibration status, Lot number, expiry date, approval name and signature)
	· 
	· 
	· 

	3.7.2 
	c) List components of maintenance logs (address, title, department name ,frequency {daily, weekly, monthly, as needed}, date of maintenance, performed by, maintenance tasks, approved by, signature)
	· 
	· 
	· 

	2.3.2 Demonstrate skills on preparing maintenance and calibration logs of laboratory instruments/equipment to sustain service provision
	a) Identify required materials for preparing calibration and maintenance logs used in the Laboratory
	· Skills on preparing maintenance and calibration logs for laboratory instruments/equipment are demonstrated according to guidelines
	· Demonstration
	· Checklists



	2.3.2 
	b) Develop maintenance logs as per user manual
	· 
	· 
	· 

	2.3.3 
	c) Develop calibration logs as per user manual
	· 
	· 
	· 

	2.3.4 
	d) Use maintenance and calibration logs to monitor equipment performance
	· 
	· 
	· 

	2.3.3 Describe documentation of maintenance and calibration information of laboratory equipment/instruments to monitor equipment performance 
	a) Define documentation
	· Documentation of maintenance and calibration information of laboratory equipment/instruments are correctly described
	· Oral questioning,

· Written test 

· Assignments
	· Question papers

· Marking scheme

· Assignment reports

	
	b) Explain importance of documenting maintenance for laboratory equipment/instruments
	· 
	· 
	· 

	
	c) Explain importance of documenting calibration for laboratory equipment/instruments
	· 
	· 
	· 

	3.1.1 Describe concept of haematology in diagnosis of diseases


	a) Define terms; Haematology, red blood cells, white blood cells, platelets, plasma, serum, haemoglobin
	· Concept of Haematology in diagnosing diseases is correctly described 
	· Oral questioning,

· Written test question

· Assignments


	· Question papers

· Marking scheme

· Assignment reports



	i. 
	b) Describe hematopoiesis
	
	
	

	ii. 
	c) Explain morphological features of normal white blood cells  
	
	
	

	iii. 
	d) Explain morphological features of normal and abnormal red blood cells  
	
	
	

	iv. 
	e) Explain types of normal haemoglobin (HbA, HbA2, HbF)
	· 
	
	

	v. 
	f) List types of abnormal haemoglobin (HbS, HbC, HbSC, HbDPunjab, HbH, HbE, HbJ, HbK)
	· 
	
	

	vi. 
	g) Describe abnormal hemoglobin pigments (Methaemoglobin, sulphahemoglobin, carboxyhaemoglobin,)
	· 
	
	

	vii. 
	h) Explain sickle cell and iron deficiency anemia
	· 
	
	

	viii. 
	i) Explain the complications associated with sickle cell and iron deficiency anemia
	· 
	
	

	3.1.2 Describe principles of hematological tests in diagnosis of diseases


	a) Explain the principle of Sickle cell screening test (the 2% sodium metabisulphite method  and Haemoglobin  solubility test )
	· Principles of hematological tests are correctly described 
	· Oral questioning,

· Written test 

· Assignments


	· Question papers

· Marking scheme

· Assignment reports

	ix. 
	b) Explain the principle of hematological analyzer
	· 
	
	

	x. 
	c) Explain the principle of flow cytometry  
	
	
	

	xi. 
	d) Explain principle of total white blood cell count using Turk’s solution 
	· 
	· 
	· 

	xii. 
	e) Explain principle of staining thin blood film using Leishman stain
	· 
	
	

	3.1.3 Apply skills of haematology in diagnosis of diseases


	a) Perform Sickle cell screening test by 2% sodium metabisulphite method  according to SOPs
	· Haematological investigations are performed according to SOPs 


	· Competence exam

· Checklist
	· Competence Report

· Checklists



	xiii. 
	b) Perform  CD4, CD8 count by using flow cytometer in hematology according to SOPs
	· 
	· 
	· 

	xiv. 
	c) Perform full blood picture using Hematology analyzer according to SOP 
	· 
	· 
	· 

	xv. 
	d) Perform total white blood cell count  using Turk’s solution according to SOP
	· 
	· 
	· 

	xvi. 
	e) Prepare thin blood film for identification of white blood cells according to SOP
	· 
	· 
	· 

	xvii. 
	f) Stain thin blood film using Leishman/Wright stain according to SOP
	· 
	· 
	· 

	xviii. 
	g) Identify quality of staining  
	· 
	· 
	· 

	3.1.4 Describe concept of Immunohematology in  clinical laboratory practices
	a) Define the terms: Immunohematology, Compatibility, Rouleaux formation, cold chain, agglutinin, agglutination, Autoimmune hemolytic anemia, fresh frozen plasma , packed red cells, frozen plasma, platelets, cryoprecipitate Hemolytic disease of the new born  Immunoglobulin, Antibody and Antigen 
	· Immuno-haematology concept is correctly described 


	· Oral questioning,

· Written test 

· Assignments

	· Question papers

· Marking scheme

· Assignment reports

	
	b) Explain ABO and Rhesus blood group system (antigen and antibodies )
	· 
	· 
	· 

	
	c) Explain formation of ABO and Rhesus antibodies
	· 
	· 
	· 

	
	d) Explain inheritance of  ABO and Rhesus blood group system 
	· 
	· 
	· 

	
	e) Explain the principle of ABO and Rhesus blood grouping.
	· 
	· 
	· 

	
	f) Explain the importance of ABO and Rhesus blood grouping.
	· 
	· 
	· 

	
	g) List other blood group system of clinical significance
	· 
	· 
	· 

	
	h) Explain compatibility testing  
	· 
	· 
	· 

	3.1.5 Describe principles of safe blood collection for transfusion services
	a) Define terms; blood transfusion, blood products, blood donor, blood recipient, cold chain, unbroken cold chain
	· Principles of safe blood collection for transfusion services are correctly described
	· Oral questioning,

· Written test 

· Assignments


	· Question papers

· Marking scheme

· Assignment reports

	xix. 
	b) Explain historical back ground of blood donation.
	· 
	· 
	· 

	xx. 
	c) Explain types of blood donors. (voluntary  non remunerated  donors, (unpaid) , replacement/ family antilogous, and paid commercial or professional donors)
	· 
	· 
	· 

	xxi. 
	d) Explain criteria for suitable blood donors (Hb, pre-counselling: age, weight, history of travel, medical history, history of transfusions and last donation date)
	· 
	· 
	· 

	xxii. 
	e) Explain anticoagulants used for collection of blood for transfusion (ACD, CPDA, CPD)
	· 
	· 
	· 

	xxiii. 
	f) List advantages and disadvantages of each type of anticoagulants used in blood transfusion
	· 
	· 
	· 

	xxiv. 
	g) List  transfusion transmissible infections- TTIs screened in Tanzania as per guideline (Hepatitis-B&C, HIV, Syphilis,)
	· 
	· 
	· 

	xxv. 
	h) Explain the method of haemoglobin (Hb) estimation (CuSO4, Haemoglobinometry, Photometry)
	· 
	· 
	· 

	xxvi. 
	i) Describe cold chain process for blood and blood products according to SOPs 
	· 
	· 
	· 

	xxvii. 
	j) Explain importance of cold chain as applied in blood transfusion
	· 
	· 
	· 

	3.1.6 Apply skills of Blood Transfusion in  laboratory investigations
	a) Perform  Hb estimation according to SOPs (CuSO4, Haemoglobinometry, Photometry) 
	· Blood transfusion investigations are performed according to SOPs


	· Demonstration

· Assignments


	· Assignment reports

· Checklists



	
	b) Perform ABO cell grouping according to SOPs (tile and tube)
	
	
	

	
	c) Perform ABO serum blood grouping according to SOPs (tile and tube)
	
	
	

	
	d) Perform Rhesus blood grouping according to SOPs
	
	
	

	
	e) Perform compatibility test according to SOPs by tube method (at room temperature)
	
	
	

	
	f) Perform compatibility test according to SOPs by tube method (at 37oC incubation)
	
	
	

	3.2.1 Describe concept of Microbiology in laboratory investigations
	a) Define terms; Microbiology, bacteriology, Mycology, virology, microorganism, pathogen, normal flora, virulence, antigenicity, prokaryote, eukaryote, macrophage
	· Microbiology concepts are correctly described
	· Written test 

· Assignments


	· Question papers

· Assignment reports



	3.2.2 
	b) Explain Taxonomic and phylogenic classification of microorganism 
	
	· 
	· 

	3.2.3 
	c) Explain historical background of Microbiology
	
	· 
	· 

	3.2.4 
	d) Explain the importance of microbiology as applied in medicine
	
	· 
	· 

	3.2.5 Describe bacteria of medical importance in laboratory investigations 
	a) Define bacteria, bacteria of medical importance
	Bacteria of medical importance in laboratory investigations are correctly described
	· Written test 

· Assignments
	· Question papers

· Assignment reports

	
	b) Explain structure of bacteria cell
	· 
	· 
	· 

	
	c) Classify bacteria  of medical importance (according to staining characteristics , morphology, nature of cell wall, growth requirements)
	· 
	· 
	· 

	
	d) Explain Gram positive cocci of medical importance; Mophological reactions, mode of transmission, disease they cause, laboratory diagnosis, prevention and control,  (Staphylococcus aureus, Streptococcus pyogenes,  Staphylococcus saprophyticus, Staphylococcus epidermidis,  Streptococcus  pneumoniae, Streptococcus agalactiae, Viridans streptococci, Enterococcus feacalis)
	· 
	· 
	· 

	
	e) Explain Gram negative cocci  of medical importance; Mophological reactions, mode of transmission, disease they cause, laboratory diagnosis, prevention and control,  ( Neisseria gonorrhoeae, Neisseria meningitidis)
	· 
	· 
	· 

	
	f) Explain gram positive bacilli; Mophological reactions, mode of transmission, disease they cause, laboratory diagnosis, prevention and control,  (Bacillus anthracis, Clostridium tetani, Clostridium perfringens, Clostridium botulinum, Clostridium difficile, Corynebacterium diptheriae, Listeria monocytogenes)
	· 
	· 
	· 

	
	g) Explain Gram negative bacilli of medical importance; Mophological reactions, mode of transmission, disease they cause, laboratory diagnosis, prevention and control,  (Yersinia pestis, Chlamydia trachomatis, Haemophilus influenzae, Haemophilus ducreyi Escherichia coli, Proteus mirabilis, Klebsiella pneumoniae, Pseudomonas aeruginosa, Bordetella pertusis, Salmonellae typhi, Shigella dysenteriae, Brucella abortus, Vibrio cholerae, Helicobactor pylori, Rickettsia prowazekii)
	· 
	· 
	· 

	
	h) Explain other bacteria of medical importance; morphological features, mode of transmission, disease they cause, laboratory diagnosis, prevention and control, ( Mycobactrium tuberculosis, Mycobacterium leprae, Treponema pallidum, Borrelia recurrentis, Borrelia dutoni)
	· 
	· 
	· 

	3.2.6 Describe fungi of medical importance in laboratory investigations
	Define terms; fungi, hyphae, moulds, spores, conidia, septae, chitin 
	· Fungi of medical importance in laboratory investigations are correctly described.


	· Written test 

· Assignments


	· Question papers

Assignment reports

	xxviii. 
	a)  Classify fungi of medical importance (according to taxonomy, morphology) 
	· 
	· 
	· 

	xxix. 
	b)  Classify fungi of medical importance (according to taxonomy, morphology) 
	· 
	· 
	· 

	xxx. 
	c) Explain structure of fungi
	· 
	· 
	· 

	xxxi. 
	d) Explain the medical importance of Fungi 
	· 
	· 
	· 

	xxxii. 
	e) Describe fungi of medical importance; morphological features, mode of transmission, disease they cause, laboratory diagnosis, prevention and control, (Candida albicans, Cryptococcus neoformans, Histoplasma capsulatum, Epidermophyton, Tricophyton, Microsporum, Pneumocystis carnii)
	· 
	
	

	3.2.7 Describe viruses of medical importance in laboratory investigations
	a) Define terms; Virus, capsid, Envelop, virion, Capsomere, Genome
	· Viruses of medical importance are correctly described
	· Written test 

· Assignments 


	· Question papers

· Assignment reports

	xxxiii. 
	b) Classify viruses (according to types of genome, mode of replication,)  
	· 
	
	

	xxxiv. 
	c)  Explain structure of Virus
	· 
	
	

	xxxv. 
	d) Explain the medical importance of Viruses
	· 
	
	

	xxxvi. 
	e) Describe Viruses of medical importance;  Mophological reactions, mode of transmission, disease they cause, laboratory diagnosis, prevention and control, (HIV, Hepatitis B&C, Measles, Rubella, Rotavirus, Yellow fever virus, Polio virus, Dengue virus, Rift valley fever virus, Rabies virus, Ebola virus, Mumps virus, Marburg virus, Human papilloma virus, Corona  virus, chicken pox)
	· 
	
	

	3.2.8 Describe skills of microbiological techniques to investigate diseases in the laboratory
	a) List techniques of detecting micro-organisms 
	·  Principles of microbiological techniques in diagnosis of diseases are correctly described


	· Written test 

· Assignments


	· Question papers

· Assignment reports



	
	b) Explain the wet preparation technique for detection of  (bacteria, yeast and pus cells in specimens)
	· 
	
	· 

	
	c) Explain the staining technique for detection of micro-organisms (bacteria and fungi)
	· 
	
	· 

	
	d) Explain the principle of detection of fungal elements in skin scraping, hair and nails with the 10% KOH method 
	· 
	
	

	
	e) Explain the principle of hanging drop for the detection of Vibrio cholerae 
	· 
	
	

	
	f) Explain the principle of detection of leprosy/AFB in skin smears with the Ziehl Neelsen (ZN) and Auramine methods  
	· 
	
	

	
	g) Explain the principle of simple staining techniques (Wayson’s, Methyline blue)  
	· 
	
	

	
	h) Explain principle of negative staining techniques for detection of microorganism (Indian ink, Nigrosine)
	· 
	
	· 

	3.2.6 Apply skills of microbiological techniques to investigate diseases in the laboratory
	a) Prepare skin snip for ZN cold technique according to SOP
	Skills of microbiological techniques to investigate diseases in the laboratory are properly applied
	· Demonstration

· Assignments


	· Checklist

· Assignment reports



	4.1.1 
	b) Collect skin scraping, hair and nails for detection of fungal element 
	· 
	· 
	· 

	4.1.2 
	c) Perform hot ZN staining technique according to SOP
	· 
	· 
	· 

	4.1.3 
	d) Perform cold ZN staining technique according to SOP
	· 
	· 
	· 

	4.1.4 
	e) Perform Auramine staining technique according to SOP
	· 
	· 
	· 

	4.1.5 
	f) Perform 10% KOH technique for detection of fungal elements 
	· 
	· 
	· 

	4.1.6 
	g) Perform hanging drop technique for detection of Vibrio cholerae
	· 
	
	· 

	4.1.7 
	h) Perform Gram Stain technique for differentiation of micro-organisms
	· 
	
	· 

	4.1.8 
	i) Perform wet preparation technique for detection of bacteria, yeast and pus cells in specimens
	· 
	
	· 

	4.1.9 
	j) Perform simple staining techniques (Methylene blue stain) according to SOP
	· 
	
	· 

	4.1.10 
	k) Perform negative staining technique (India Ink, Nigrosine) according to SOP
	
	
	

	4.1.11 
	l) Perform Cryptococcal antibody test in serum with the latex method according to SOP
	· 
	
	· 

	4.1.12 
	m) Perform Helicobacter pylori antibody/antigen tests according to SOP
	· 
	
	· 

	3.2.7 Describe concepts of immunology in diagnosis of diseases 


	a) Define terms; Immunology, Serology, Antigen, Antibody, Immunoglobulins, Agglutination, Coagulation, Precipitation, Flocculation, Immunogen, hapten)  
	· Concepts of Immunology in diagnosis of diseases are correctly explained.
	· Written test 

· Assignments
	· Assignment reports

· Question paper



	4.1.13 
	b) Explain features of each immunoglobulin (IgM, IgG, IgA, IgE, IgD)
	· 
	
	· 

	4.1.14 
	c) Explain immune system in the body (innate and Adaptive immunity)
	· 
	
	· 

	4.1.15 
	d) Explain types of immunological reactions (agglutination, precipitation, flocculation, immune-chromatographic test (ICT))
	· 
	
	· 

	4.1.16 
	e) Explain common diseases and conditions diagnosed through serological tests (HIV/AIDS Syphilis Hepatitis, Pregnancy, Typhoid, Peptic ulcer due to H. pylori, brucellosis, cryptococcosis)
	· 
	
	· 

	4.1.17 
	f) Explain the following serological terms in relation to reporting of results: reactive, positive, non-reactive, negative, in-determinants, invalid, discordant
	· 
	
	· 

	4.1.18 
	g) Explain the principles of serological tests 
	· 
	
	· 

	3.3.1 Describe human disorders related to Clinical Chemistry
	a) Define terms used in clinical chemistry (clinical chemistry, Biochemistry, metabolism, anabolism, catabolism, enzymes, Co-enzymes)
	·  Human disorders related to Clinical Chemistry are correctly described
	· Oral questions

· Written test

· Assignments

· Question papers


	· Marking scheme

· Assignment reports

	
	b) Explain hyper and hypo glycemic as  carbohydrate metabolic disorder (causes, clinical presentation and prevention)
	
	· 
	· 

	4.2.1 
	c) Explain hyper and hypo lipidemia as  lipid metabolic disorder (causes, clinical presentation and prevention)
	· 
	
	

	4.2.2 
	d) Explain hyper and hypo proteinemia as  protein metabolic disorder (causes, clinical presentation and prevention)
	
	
	· 

	4.2.3 
	e) Explain hyper and hypo uricemia as  nucleic acid metabolic disorder under the following subheadings (causes, clinical presentation and prevention)
	
	
	· 

	3.3.2 Describe principles of Clinical chemistry investigations in clinical laboratory
	a) Distinguish between qualitative and quantitative tests
	· Principles of clinical chemistry investigations in clinical laboratory are correctly described
	· Oral questioning,

· Written test 

· Assignments
	· Marking scheme

· Assignment reports

	4.2.4 
	b) Explain clinical significance of analytes (glucose, protein and bilirubin)
	
	
	· 

	
	c) Explain principle of; Pandy’s test, Coomassie brilliant blue method, Biurrette method, Glucose oxidase/hexokinase, fouchest test, 20% sulphosalcylic acid and bromol cresil green
	· 
	
	· 

	3.3.3 Apply skills of clinical chemistry in diagnosis of diseases.
	a) Perform Pandy’s test to determine protein in CSF
	· Clinical chemistry investigations in diagnosis of diseases are performed according to SOPs 
	· Assignments

· demonstration
	· Assignment reports

· Checklists

	4.2.5 
	b) Perform Coomassie brilliant blue method to determine protein in CSF 
	· 
	
	· 

	4.2.6 
	c) Perform Biurrette method to determine total protein in ascetic fluid, pleural fluid and serum
	· 
	
	· 

	4.2.7 
	d) perform bromol cresil green for serum/plasma albumin 
	· 
	
	· 

	4.2.8 
	e) Perform protein in urine by using (20%) sulphosalcylic acid
	· 
	
	· 

	4.2.9 
	f) Perform Fouchest test to determine bilirubin in urine 
	· 
	
	· 

	4.2.10 
	g) Perform glucose oxidase/hexokinase test to determine Glucose in serum/plasma, pleura and ascitic fluid   
	· 
	
	· 

	3.4.1 Describe concept of medical parasitology in diseases diagnosis
	a) Explain terms; Medical parasitology, parasite, vector,  biological vector, mechanical vector, endoparasite, ectoparasite, commensals, coprozoic, protozoa, metazoa, host, intermediate host, definitive host, reservoir host, Facultative parasite, mutualism, commensalism, obligate parasite, zoonotic parasite
	· Concept of medical parasitology in diseases diagnosis is correctly described
	· Oral questioning,

· Written test 

· Assignments
	· Marking scheme

· Assignment reports

	
	b) Classify parasites of medical importance according to scientific naming (Kingdom, Phylum, Class, Order, Super-Family, Family, Genus, Species)
	
	
	

	
	c) Classify parasites of medical importance according to location of parasites in human body (blood, tissue, intestinal, urogenital parasites) 
	
	
	

	
	d) Explain effects of parasites
	
	
	

	3.4.2 Describe protozoa of medical importance in diseases diagnosis
	a) List protozoa of medical importance (Entamoeba coli, Entamoeba Histolytica, Giardia lamblia, Balantidium coli, Trichomonas vaginalis, Trypanosomes rhodensies,Trypanosoma cruzi,Crytosporidium parvum, Toxoplasma gondii, Leishmania donovani, Plasmodium species
	· Protozoa of medical importance are correctly described
	· Oral questioning,

· Written test 

· Assignments
	· Marking scheme

· Assignment reports

	
	b) Describe protozoa of medical importance (morphology, mode of transmission, life cycle, diseases they cause, clinical features, laboratory diagnosis, drug of choice 
	
	
	

	
	c) Describe prevention and control of protozoa
	
	
	

	3.4.3 Describe helminths of medical importance in diseases diagnosis
	a) Explain general morphology of helminths (Nematodes, trematodes, cestodes)
	· Helminths of medical importance are correctly described


	· Oral questioning,

· Written test 

· Assignments
	· Marking scheme

· Assignment reports

	
	b) List helminths of medical importance (Nematodes; Hook worm, Ascaris lumblicoides, Enterobius vermicularis, Trichuris trichiura, Strongyloides stercolaris, Dracunculus medinensis, Trichinella spiralis, Wuchereria bancrofti, Onchocerca volvulus, Brugia malayi, Brugia timori, Loa loa, Mansonella ozardi, Mansonella streptoceca Cestodes; Dipylidium caninum, Diphylobothrium latum, Echinoccous glanulosus, Echinoccous multilocularis Taenia solium, Taenia saginata. Hymenolepis nana, Hymenolepis diminuta Trematodes; Paragonimus westermani, Fasciola hepatica, Schistosomamansosi mansono,Ss
Fasciolopis, Schistosoma spp)
	
	
	

	
	c) Describe helminths of medical importance (morphology, mode of transmission, life cycle, diseases they cause, clinical features, laboratory diagnosis, drug of choice, prevention and control)
	
	
	

	3.4.4 Describe parasitological techniques in diseases diagnosis
	a) Explain techniques for investigation of blood parasites (Field stain, Giemsa stain, Buffy coat technique)
	· Parasitological techniques in diseases diagnosis are correctly described
	· Oral questioning,

· Written test 

· Assignments
	· Marking scheme

· Assignment reports

	
	b) Explain techniques for investigation of intestinal parasites (Direct wet preparation, 10% Formal ether concentration technique/Formal acetone concentration technique)
	· 
	
	· 

	
	c) Explain techniques for investigation of tissue parasites (skin snip and blood smear)
	· 
	
	· 

	
	d) Explain techniques for investigation of urinary parasites (urine wet preparation)
	· 
	
	· 

	3.4.5 Apply parasitological techniques in diseases diagnosis
	a) Prepare thick blood smear for investigation of blood parasites according to SOP
	· Parasitological techniques  in diseases diagnosis are performed according to SOPs
	· Competence exam

· Checklist
	· Checklists

· Competence Report

	
	b) Perform Giemsa staining technique for identification of parasite (counting method of Plasmodium spp; quantitatively MPS/WBC, MPS/micro litre)
	· 
	· 
	· 

	
	c) Perform Buffy  coat techniques for identification of motile  blood parasites
	· 
	· 
	· 

	4.6.1 
	d) Perform wet preparation technique for investigation of intestinal parasite 
	· 
	· 
	· 

	4.6.2 
	e) Perform Formal ether/acetone concentration technique for investigation of intestinal parasite 
	· 
	· 
	· 

	4.6.3 
	f) Perform urine wet preparation technique for investigation of urinary parasites 
	· 
	· 
	· 

	3.5.1 Describe concept of cytology in diagnosis of diseases
	a) Define terms; Cytology, Dehydration, Slide smear, Aspiration, Fixatives, Stains, and Mountants
	· Concept of cytology in diagnosis of diseases is correctly described
	· Written test 

· Assignments
	· Questions paper

· Assignment reports



	
	b) Explain the methods of preparation of cytological specimen for laboratory investigations (50/50 ethyl-ether, air dried smear, 95% alcohol, common dye/stain used for cytological smear e.g. Papanicolaus, ZN stain)
	· 
	· 
	· 

	
	c) Explain the types of specimens in cytology (Aspirates, Fine needle aspirates, Pap smear, Lavage /washings,semen, smears, and Effusions, specimen) 
	· 
	· 
	· 

	
	d) Explain the types of supplies used in cytology (Containers, syringes with needle, Glass slides) 
	· 
	· 
	· 

	3.5.2 Describe concept of Histology in diagnosis of diseases 
	a) Define terms histology, biopsy, fixation, clearing, infiltration, embedding, trimming, sectioning, staining, mounting, decalcification, tissue section, fixatives, stains, and Mable chips
	· Concept of Histology in diagnosis of diseases is correctly described
	· Written test 

· Assignments
	· Questions paper

· Assignment reports



	
	b) Explain methods of tissue preparation for  laboratory investigations (Formalin fixation,grossing,  tissue processing/freezing technique, embedding, tissue sectioning,  tissue staining, mounting)
	· 
	· 
	· 

	
	c) Describe types of specimens used in histology (biopsy autopsy, curettings, tissue chips)


	· 
	· 
	· 

	
	d) Explain types of equipment/supplies used in histology (specimen containers, cassettes, moulds, scissors, surgical blades, embedding media, alcohol, clearing agents, microtome & knifes, embedding unit, tissue processor)
	· 
	· 
	· 

	3.5.3 Describe histological techniques as applied in laboratory investigations
	a) Explain taking-in for histological specimens
	· Histological techniques for laboratory investigations are correctly described
	· Oral questioning,

· Written test 

· Assignments
	· Marking scheme

· Assignment reports

· Checklists



	
	b) Explain Classification of fixative used for histological examination based on; constituent, mechanism of action and reaction with soluble protein
	· 
	· 
	· 

	
	Explain the principles of stains for histological techniques (Haematoxylin and Eosin)
	· 
	· 
	· 

	3.5.4 Apply   cytological and histological techniques in specimen fixation for laboratory investigations
	a) Explain the importance of each cytological and histological fixative (10% formalin, 95% alcohol and 50:50 ether-ethanol)
	· Techniques of cytology and histology in laboratory investigations are performed according to SOPs.
	· Oral questioning,

· Written test 

· Assignments

· Checklist
	· Marking scheme

· Assignment reports

· Checklists



	
	b) Explain the principle of cytological smear  fixation techniques
	· 
	· 
	· 

	
	Fix histological tissue specimen according to SOP (10% formalin, 95% alcohol and 50:50 ether-ethanol)
	· 
	· 
	· 

	
	c) Fix cytological smear according to SOP (vapour, liquids, Air drying)
	· 
	· 
	· 

	3.6.1 Describe concepts of biochemistry in clinical laboratory
	a) Define terms; biochemistry, carbohydrates, proteins, lipids, amino acids, macromolecules and micro molecules and fat acid
	·  Concept of biochemistry in clinical laboratory is correctly described
	· Oral questioning,

· Written test 

· Assignments
	· Marking scheme

· Assignment reports

· Checklists



	
	b) List types of macromolecules (carbohydrates, proteins, lipinds)
	· 
	· 
	· 

	
	c) List types of micronutrients (Water soluble vitamins and fat soluble vitamins)
	· 
	· 
	· 

	3.6.2 Describe macromolecules in clinical laboratory
	a) Describe  carbohydrate (Source, structure, functions)
	· Macromolecules in clinical laboratory are correctly described
	· Oral questioning,

· Written test 

· Assignments
	· Marking scheme

· Assignment reports

· Checklists



	
	b) Describe  proteins (Source, structure, functions
	· 
	· 
	· 

	
	c) Describe  Lipids (Source, structure, functions
	· 
	· 
	· 

	
	d) Describe metabolism of macromolecules (anabolism and catabolism)
	· 
	· 
	· 

	3.6.3 Describe micronutrients in clinical laboratory
	a) Describe  water-soluble vitamins ; vitamin B complex, vitamin C (Source, structure, functions)
	· Micronutrients in clinical laboratory are correctly described
	· Oral questioning,

· Written test 

· Assignments
	· Marking scheme

· Assignment reports

· Checklists



	
	b) Describe  fat-soluble vitamins i.e. ADEK (Source, structure, functions)
	· 
	· 
	· 

	
	c) Describe metabolism of micronutrients (anabolism and catabolism)
	· 
	· 
	· 

	3.7.1 Describe concepts of Pathology in diagnosis of diseases and conditions
	a) Define the term pathology, pathogenesis
	· Concepts of Pathology in diagnosis of diseases and conditions are correctly described


	· Oral questioning

· Assignments

· Written tests


	· Question papers and marking scheme

· Examination booklets

· Assignment report



	
	b) Explain stages of Pathology evolution (Religious and superstitious beliefs to rational approach;

i. Antiquity to AD 1500),

ii. Era of gross pathology (AD 1500 to 1800),

iii. Era of technology development and cellular pathology (AD 1800 to 1950s),

iv. Era of modern pathology (1960s to dawn of 21st century)
	· 
	· 
	· 

	
	c) Explain subdivisions of Pathology in diagnosis of diseases and conditions (general and systemic)
	· 
	· 
	· 

	
	d) Explain disease development/progression (aetiology, pathogenesis, morphological changes, functional derangement & clinical significance)
	· 
	· 
	· 

	
	e) Classify categories of diseases (infectious, nutritional, metabolic, neoplasm, congenital genetic)
	· 
	· 
	· 

	3.7.2 Describe cellular growth, injury and adaptation in diagnosis of diseases and conditions
	a) Explain the cell cycle and growth
	· Cellular growth, injury and adaptations are correctly described
	· Oral questioning

· Assignments

· Written tests
	· Question papers and marking scheme

· Examination booklets

· Assignment report

	4.1.1 
	b) Explain cell injury
	· 
	· 
	· 

	4.1.2 
	c) Explain cellular responses to stress/stimuli
	· 
	· 
	· 

	4.1.3 
	d) Explain cellular adaptations to stimuli (atrophy, hypertrophy, hyperplasia, metaplasia)
	· 
	· 
	· 

	4.1.4 
	e) Explain morphology of cell and tissue injury
	· 
	· 
	· 

	4.1.5 
	f) Explain apoptosis
	· 
	· 
	· 

	4.1.6 
	g) Explain necrosis
	· 
	· 
	· 

	3.7.3 Describe process of inflammation and healing in diagnosis of diseases and conditions


	a) Define the term inflammation 
	· Process of inflammation and healing in diagnosis of diseases and conditions are correctly described


	· Oral questioning

· Assignments

· Written tests
	· Question papers and marking scheme

· Examination booklets

· Assignment report

	4.1.7 
	b) Explain cardinal signs of inflammation (Redness, Heat, Swelling, Pain and Loss of Function)
	· 
	· 
	· 

	4.1.8 
	c) Explain types of inflammation (acute and chronic)
	· 
	· 
	· 

	4.1.9 
	d) Explain the basic phenomenon in acute and chronic inflammation
	· 
	· 
	· 

	4.1.10 
	e) Explain the outcomes of inflammation
	· 
	· 
	· 

	4.1.11 
	f) Explain the mechanisms of tissue healing and repair
	· 
	· 
	· 

	3.7.4 Describe classification and pathogenesis of neoplasia in diagnosis of diseases and conditions


	a) Define terms; neoplasia and neoplasm
	· Classification and pathogenesis of Neoplasia in diagnosis of diseases and conditions are correctly described


	· Oral questioning

· Assignments

· Written tests
	· Question papers and marking scheme

· Examination booklets

· Assignment report

	4.1.12 
	b) Describe classification of neoplasm (benign and malignant)
	· 
	· 
	· 

	4.1.13 
	c) Explain nomenclature of neoplasm 
	· 
	· 
	· 

	4.1.14 
	d) Explain the risk factors for cancer development (e.g. chemical, radiation, genetics, infectious agents, nutrition agents)
	· 
	· 
	· 

	3.7.5 Describe pathogenesis of diseases caused by chemical and environmental factors


	a) Explain pathogenesis of diseases caused by air pollution
	· Pathogenesis of diseases caused by chemical and environmental factors are correctly described
	· Oral questioning

· Assignments

· Written tests
	· Question papers and marking scheme

· Examination booklets

· Assignment report

	4.1.15 
	b) Explain pathogenesis of diseases caused by tobacco product use
	· 
	· 
	· 

	4.1.16 
	c) Explain pathogenesis of alcohol related diseases
	· 
	· 
	· 

	4.1.17 
	d) Explain pathogenesis of chemical and drug related diseases
	· 
	· 
	· 

	4.1.18 
	e) Explain pathogenesis of diseases due to physical agents (trauma, temperature, radiation)
	· 
	· 
	· 

	4.1.19 
	f) Explain nutritional and dietary diseases (Kwashiorkor, marasmus, obesity, vitamin deficiencies) 
	· 
	· 
	· 

	4.1.20 Describe the concept and scope of entrepreneurship in business
	a) Define key terms; Entrepreneurship, Entrepreneur, intrapreneurship, intrapreneur, risk, innovation, creativity
	· The concept and scope of entrepreneurship in business is correctly described
	· Oral questioning,

· Written test 

· Assignments
	· Marking schemes 

·  question paper

· Assignments report.

	
	b) Explain theories of entrepreneurship (Economic, Sociological and Psychological)
	· 
	· 
	· 

	
	c) Explain notable characteristics of an entrepreneur (innovation & creativity, risk taking, achievement oriented, hardworking, perseverance, problem solving, opportunistic etc)
	· 
	· 
	· 

	
	d) Describe entrepreneurial competencies/skills required by entrepreneurs (planning, book keeping, networking, communication, conflict resolution, formation of enterprise, ICT skills etc)
	· 
	· 
	· 

	
	e) Describe socio-cultural factors affecting entrepreneurial behavior
	· 
	· 
	· 

	4.1.21 Describe evolution of Entrepreneurship in Tanzania
	a) Describe entrepreneurship development during pre-colonial era
	· Evolution of Entrepreneurship in Tanzania is correctly described
	· Oral questioning,

· Written test 

· Assignments
	· Marking schemes 

·  question paper

· Assignments report

	
	b) Describe entrepreneurship development during independence
	· 
	· 
	· 

	
	c) Describe entrepreneurship development during post-independence
	· 
	· 
	· 

	
	d) Describe entrepreneurship development during economic liberalization era
	· 
	· 
	· 

	
	e) Explain challenges facing entrepreneurship development in the existing business environment
	· 
	· 
	· 

	4.1.22 Describe significance of entrepreneurship in socio-economic development
	a) Explain risks associated with entrepreneurship
	· Significance of entrepreneurship in socio-economic development is clearly described
	· Oral questioning,

· Written test 

· Assignments
	· Marking schemes 

·  question paper

· Assignments report

	
	b) Explain risk management techniques
	· 
	· 
	· 

	
	c) Describe role of entrepreneurship in effecting socio-economic development (poverty alleviation, economic growth, employment creation, technological advancement, improving living standard of people etc)
	· 
	· 
	· 

	4.2.1 Describe business opportunities in business industry
	a) Describe business idea generation process
	· Business opportunities are correctly described
	· Oral questioning,

· Written test 

· Assignments
	· Marking schemes 

·  question paper

· Assignments report

	
	b) Identify sources of business idea
	· 
	· 
	· 

	
	c) List possible health business opportunities (Laboratory services, laboratory supplies, health facilities, pharmacy, chemists etc)
	· 
	· 
	· 

	
	d) Explain selection criteria for health business opportunities
	· 
	· 
	· 

	
	e) Select appropriate health business opportunity according to the selection criteria
	· 
	· 
	· 

	4.2.2 Describe requirements for establishing business
	a) List the requirements for establishing health business (capital, premises, human resources, legal documents, market, technology)
	· Requirements for establishing business are correctly describe
	· Oral questioning,

· Written test 

· Assignments
	· Marking schemes 

·  question paper

· Assignments report

	
	b) Explain the importance of each requirement 

for establishing health business
	· 
	· 
	· 

	
	c) Describe health laboratory services as a business enterprise
	· 
	· 
	· 

	4.2.3 Apply entrepreneurial skills in developing a business plan for a selected business
	a) Explain the meaning and importance of business plan
	· Entrepreneurial skills in developing a business plan correctly applied


	· Oral questioning,

· Written test 

· Assignments
	· Marking schemes 

·  Question paper

· Checklist

· Assignments report

	4.2.4 
	b) Describe components of business plan (executive summary, business concept, financial features, financial requirements, current business position, major achievements, introduction, business description (who you are, what you plan to sell or offer, why and to whom), marketing plan (project market share, positioning of business, pricing, distribution, promotion plans, sales potential, identify and analyse competitors), management team and personnel (your credentials and the people you plan to recruit to work with you), production and operations plan (premises, production facilities and management, information system and IT), financial forecast (cash flow statement, income statement and a balance sheet), risk assessment, appendices

c) 
	· 
	· 
	· 

	
	d) Identify kind of business to be established
	· Business plan is correctly developed
	· Oral questioning,

· Written test 

· Assignments
	· Marking schemes 

·  question paper

· Checklist

· Assignments report

	
	e) Conduct business environmental analysis using (SWOT/SWOC and PESTEL analysis)
	· 
	· 
	· 

	
	f) Identify business scale and associated requirements
	· 
	· 
	· 

	
	g) Complete statutory requirements for establishing a business
	· 
	· 
	· 

	
	h) Determine quality and quantity of resources required for establishing a business
	· 
	· 
	· 

	
	i) Prepare business plan
	· 
	· 
	· 

	4.2.5 Describe business financing in health care industry
	a) Explain equity and debt sources of business finance 
	· Business financing in health care industry is correctly described
	· Oral questioning,

· Written test 

· Assignments
	· Marking schemes 

·  question paper

· Assignments report

	
	b) Explain various sources of equity finance
	· 
	· 
	· 

	
	c) Explain various sources of debt finance
	· 
	· 
	· 

	
	d) Explain requirements for debt finance
	· 
	· 
	· 

	
	e) Explain challenges confronting entrepreneurs in accessing finance
	· 
	· 
	· 

	
	f) Suggest solutions for challenges confronting entrepreneurs in accessing finance
	· 
	· 
	· 

	4.2.6 Describe management of health-related projects
	a) Explain common terms used in project management
	· Management of health-related projects is correctly described
	· Oral questioning,

· Written test 

· Assignments
	· Marking schemes 

·  question paper

· Assignments report

	
	b) Identify types of projects
	· 
	· 
	· 

	
	c) Explain project preparation design and planning (inputs, outputs, outcomes and impacts)
	· 
	· 
	· 

	
	d) Explain project implementation and monitoring
	· 
	· 
	· 

	
	e) Explain project review and evaluation
	· 
	· 
	· 

	
	f) Explain impact  assessment
	· 
	· 
	· 

	4.3.1 Determine profitability of the business
	a) Define profit, loss, fixed cost, variable cost
	· Profitability of business is correctly determined 
	· Oral questioning,

· Written test 

· Assignments
	· Marking schemes 

·  question paper

· Checklist

· Assignments report

	
	b) Calculate gross profit from business
	· 
	· 
	· 

	
	c) Calculate expenses (variable + fixed)
	· 
	· 
	· 

	
	d) Compute Net income from business (Gross profit – expenses)
	· 
	· 
	· 

	
	e) Compute Net profit (loss) before taxes
	· 
	· 
	· 

	
	f) Keep records and analyse the profit trend
	· 
	· 
	· 

	4.3.2 Describe marketing skills required for successful business performance
	a) Explain meaning of marketing
	· Marketing skills required for successful business performance are correctly described
	· Oral questioning,

· Written test 

· Assignments
	· Marking schemes 

·  question paper

· Assignments report

	
	b) Explain marketing mix elements (4Ps – product, price, place/distribution, promotion for goods and 7Ps - product, price, place/distribution, promotion, people, physical evidence and process for service industry)
	· 
	· 
	· 

	
	c) Explain the relevance of each marketing mix elements in executing health businesses
	· 
	· 
	· 

	
	d) Describe marketing skills required in health businesses (marketing research, networking, branding, customer satisfaction, customer care, market segmentation)
	· 
	· 
	· 

	4.3.3 Apply skills of business record keeping techniques in health industry
	a) List types of business records (sales, purchases, debtors, fees and licenses, business trends)
	· Business record keeping techniques in health industry properly described
	· Oral questioning,

· Written test 

· Assignments
· Demonstration
	· Marking schemes 

·  question paper

· Checklist

· Assignments report

	4.3.4 
	b) Describe techniques of record keeping (electronic and non-electronic)
	· 
	· 
	· 

	
	c) Prepare sales and purchases registers
	· Business record keeping techniques in health industry are correctly applied
	· Demonstration 

· Oral questioning,

· Written test 

· Assignments
· 
	· Checklist

· Marking schemes 

·  question paper

Assignments report



	
	d) Prepare double entry book keeping
	· 
	· 
	· 

	
	e) Use records to determine business performance
	· 
	· 
	· 

	4.3.5 Describe ethical principles in operating health business
	a) Define the term  business ethics
	· Ethical principles in operating health business is correctly described
	· Oral questioning,

· Written test 

· Assignments

	· Marking schemes 

·  question paper

· Checklist

· Assignments report

· 

	
	b) Explain health ethics in operating health business 
	· 
	· 
	· 

	
	c) List ethical codes in operating health business (ref code of ethics and professional conduct for health business in Tanzania)
	· 
	· 
	· 

	
	d) List limitations in observing health ethics
	· 
	· 
	· 

	4.3.6 Demonstrate ethics in operating health business
	a) Identify ethical behavior in health business
	· Ethics in operating health business is correctly demonstrated
	· Demonstration 

· Oral questioning,

· Written test 

· Assignments
· Role play

	· Checklist

· Marking schemes 

·  question paper

· Assignments report



	
	b) Determine ethical and  unethical behavior in operating health business
	· 
	· 
	· 

	
	c) Explain effects of both behavior
	· 
	· 
	· 

	4.3.7 Demonstrate professionalism in providing business
	a) Identify attributes of laboratory professionalism of health business
	· Professionalism in providing business is correctly demonstrated
	· Oral questioning,

· Written test 

· Assignments
· Role play

	· Marking schemes 

·  question paper

· Assignments report



	
	b) Demonstrate professional and unprofessional behavior in operating health business
	· 
	· 
	· 

	
	c) Outline professional and unprofessional behavior(honest, respect, meetings, communication, time management, integrity, safety, corporate goals, dress, accountability, team work and commitment)
	· 
	· 
	· 

	
	d) Explain effects of professional and unprofessional behavior
	· 
	· 
	· 

	4.3.8 Describe social responsibility in business operations
	a) Explain the concept of social responsibility/corporate social responsibility (CSR) of business (profit, people and planet)
	· Social responsibility in business operations are correctly described
	· Oral questioning,

· Written test 

· Assignments

	· Marking schemes 

·  question paper

· Assignments report



	
	b) Describe argument for and against CSR
	· 
	· 
	· 

	
	c) Describe environmentalism as a special component of CSR
	· 
	· 
	· 

	4.14.1 Describe legal regulations governing the provision of health business
	a) List legislature Act governing health business (TRA, TMDA, BRELA,OSHA,NEMC, PHLB )
	· Legal regulations governing provision of health business are properly described
	· Oral questioning,

· Written test 

· Assignments
	· Marking schemes 

·  question paper

· Assignments report

	
	b) List regulatory authorities governing health business (TRA, TMDA, BRELA,OSHA,NEMC, PHLB, HLPC)
	· 
	· 
	· 

	
	c) Explain responsibility and composition of each regulatory authority 
	· 
	· 
	· 

	
	d) Outline how each regulatory authority work to govern health services provision
	· 
	· 
	· 

	
	e) Identify actions that bleach regulations and policy guidelines
	· 
	· 
	· 

	4.14.2 Describe policy guidelines governing provision of health business
	a) Define policy and policy guide line
	· Policy guidelines governing provision of health business are clearly described
	· Oral questioning,

· Written test 

· Assignments

	· Marking schemes 

·  question paper

· Assignments report



	
	b) List policy guidelines governing provision of health services (National health laboratory guidelines, Blood transfusion guide lines, Health care technical services)
	· 
	· 
	· 

	
	c) Explain  policy guidelines governing provision of health services (National health laboratory guidelines, Blood transfusion guide lines, Health care technical services)
	· 
	· 
	· 

	4.14.3 Describe methods of monitoring compliance with legal aspects governing the provision of health businesses
	a) Identify sections in regulation and policy guidelines governing provision of laboratory services
	· Methods for monitoring compliance with legal aspects governing the provision of health businesses are correctly described
	· Oral questioning,

· Written test 

· Assignments

	· Marking schemes 

·  question paper

· Assignments report



	
	b) Interpret regulation and policy guidelines
	· 
	· 
	· 

	
	c) Identify actions that bleach regulation and policy guidelines
	· 
	· 
	· 

	4.14.4 Describe methods of monitoring compliance with legal aspects governing the provision of health services
	a) List methods of monitoring compliance with guidelines (inspection, supervision, interview)
	· Methods of monitoring compliance with legal aspects governing the provision of health services are correctly described
	· Oral questioning,

· Written test 

· Assignments

	· Marking schemes 

·  question paper

· Assignments report



	
	b) List advantage and disadvantage of each method of monitoring compliance with guidelines
	· 
	· 
	· 

	
	c) d)
Explain method to be used in monitoring compliance with guidelines
	· 
	· 
	· 

	5.1.1 Describe quality assurance processes for laboratory operations
	a) Define the terms: Quality assurance, Quality assurance cycle, Quality Control, Internal quality control, External quality control, Levey-Jennings Charts, Quality assessment
	· Quality assurance processes for laboratory operations are correctly described
	· Oral questioning,

· Written test 

· Assignments

	· Marking schemes 

·  question paper

· Assignments report

	
	b) List key components of quality assurance framework (External quality assurance/control, Internal quality control, Standardization of processes and procedures, Management and Organization) 
	· 
	· 
	· 

	
	c) Explain quality assurance cycle/phases (Pre-analytical, Analytical and Post-analytical)
	· 
	· 
	· 

	
	d) Explain the importance of quality assurance 
	· 
	· 
	· 

	5.1.2  Apply knowledge and skills of quality assurance to monitor laboratory operations

	a) List methods of monitoring quality assurance in laboratory operation (Procedures standardization (SOPs), Quality Control, External Quality Assurance/Proficiency testing, Process

organization, Management of records)
	· Quality assurance processes in laboratory operations are monitored according to guidelines
	· Oral questioning,

· Written test 

· Assignments

	· Marking schemes 

·  question paper

· Checklist

· Assignments report

	
	b) Explain the importance of monitoring laboratory quality assurance performance 
	· 
	· 
	· 

	
	c) Differentiate between Internal quality control and External quality assurance/Proficiency testing
	· 
	· 
	· 

	
	d) Describe sources of poor performance in internal and external quality assurance processes
	· 
	· 
	· 

	
	e) Develop tools for monitoring quality assurance processes in laboratory operations (Control charts, Levey-Jennings chart, Standard operating procedures, Assessment checklists)
	· Internal and external quality controls are correctly developed and used according to guidelines
	· Demonstration

· Assignments
	· Checklist

	
	f) Perform Internal Quality Control
	· 
	· 
	· 

	
	g) Perform External Quality Control/ Proficiency Testing
	· 
	· 
	· 

	
	h) Document quality assurance performances to monitor laboratory processes (Quality control logs/Levey-Jennings charts)
	· 
	· 
	· 

	
	i) Keep quality assurance records for verification performances and assessments
	· 
	· 
	· 

	5.1.3 Apply quality assurance guidelines to prepare quality assessment reports in laboratory operations

	a) Explain the importance of quality assessment reports
	· Skills of quality assurance to prepare quality assessment reports in laboratory operations are correctly applied 
	· Oral questioning,

· Written test 

· Assignments

	· Marking schemes 

·  question paper

· Checklist

· Assignments report



	
	b) Evaluate quality assurance records 
	· 
	· 
	· 

	
	c) Write quality assurance reports for laboratory operations (Preventive action reports, customer satisfaction survey report, IQC report, EQA report, TAT report, Routine review reports, rejection report)
	· 
	· 
	· 

	
	d) Develop action plan on areas of improvement 
	· Skills of quality assurance to prepare quality assessment reports in laboratory operations are correctly applied
	· Demonstration
· Assignments
· 
	· Checklist

· Assignments report

· 

	5.2.1 Describe techniques of managing non-conformances in laboratory operations 
	a) Define term non-conformances
	· Management of laboratory non-conformances is correctly described
	· Oral questioning,

· Written test 

· Assignments
	· Marking schemes 

·  question paper

· Assignments report



	
	b) Distinguish between major and minor non-conformance in laboratory operations
	· 
	· 
	· 

	
	c) Explain the importance of non-conformances management in laboratory operations
	· 
	· 
	· 

	
	d) Outline indicators of non-conformances in the laboratory (Complaints, gaps identified in evaluation and audits reports, ICQ failure, EQA failure, daily work, Accidents, Instrument problems)
	· 
	· 
	· 

	
	e) Describe techniques of detecting non-conformances in laboratory operations (Document review reports, EQA, IQC, Internal quality assessment, External quality assessment)
	· 
	· 
	· 

	5.2.2 Apply knowledge of non-conformances management in laboratory operations
	a) Define non-conformances management
	· Knowledge of non-conformances management in laboratory operation is correctly applied.
	· Written test 

· Assignments

	· Question paper

· Assignments report



	
	b) Describe process of non-conformances management (Investigate, take immediate action, fill non-conformance form, take corrective action and report results/trends to relevant authority, record in non- conformance log)
	· 
	· 
	· 

	
	c) Differentiate between nonconformance form and nonconformance log
	· 
	· 
	· 

	
	d) List important features of non-conformances form and nonconformance log/register book (features of nonconformance form: person involved, description of NC, date, time, place, source, person recorded, immediate and corrective actions taken, medical significance, monitoring of effectiveness)
Features of NC log: (NC number, description of NC, Person recorded and assigned to clear, Target completion date, Category of NC, Status of implementation)
	· 
	· 
	· 

	5.2.3 Apply skills of managing nonconformance in laboratory operations
	a) Develop non-conformances form
	· Skills of managing non-conformances in laboratory operations are correctly applied
	· Demonstration

· Assignment 
	· Checklist

· Assignment reports

	
	b) Develop non-conformances log
	· 
	· 
	· 

	
	c) Document non-conformances in non-conformances form and log/register book
	· 
	· 
	· 

	
	d) Archive non-conformances form and log for traceability
	· 
	· 
	· 

	
	e) Prepare non-conformances management report (Title, Acknowledgement, Executive Summary, Background, Scope and Objectives, Audit Approach, Conclusion, Recommendations, action plan)
	· 
	· 
	· 

	5.3.1 Describe corrective and preventive measures in performing laboratory quality assurance processes
	a) Explain the terms: Remedial action, Corrective action, Preventive action 
	· Corrective and preventive measures in performance of laboratory quality assurance processes are correctly described
	· Written test 

· Assignments

	· Question paper

· Assignments report



	
	b) Describe causes of failures in internal and external laboratory quality assurance processes 
	· 
	· 
	· 

	
	c) Describe the importance of documenting corrective and preventive measures in laboratory quality assurance processes  
	· 
	· 
	· 

	
	d) Explain corrective and preventive measures in improving laboratory performances
	· 
	· 
	· 

	5.3.2 Describe tools for preventive measures in laboratory quality assurance operations
	a) List preventive action forms (temperature charts, daily safety form, IQC logs, Equipment maintenance logs, EQA review form)
	· Tools for corrective and preventive measures for quality assurance in laboratory operations are correctly described. 
	· Written test 

· Assignments

	· Question paper

· Assignments report



	
	b) Explain preventive action form
	· 
	· 
	· 

	
	c) List key features of preventive action forms 
	· 
	· 
	· 

	
	d) Explain the importance of using preventive forms
	· 
	· 
	· 

	5.3.3 Apply tools for corrective and preventive measures in laboratory quality assurance operations
	a) Develop  corrective and preventive action forms 
	· Skills of quality assurance to use tools for corrective and preventive measures in laboratory operations are correctly demonstrated 
	· Demonstration 

· Assessments 
	· Checklists

· Assessment reports. 

	
	b) Perform root cause analysis to determine failure in quality assurance performances (fish bone/cause & effect, brain storming, Pareto chart, 5Why)
	· 
	· 
	· 

	
	c) Fill corrective and preventive forms for failures in quality assurance performances
	· 
	· 
	· 

	
	d) Write corrective action report addressing the causes and measures of quality assurance failure 
	· 
	· 
	· 

	
	e) Communicate the findings of the problem to other staff or relevant authority for continual improvement 
	· 
	· 
	· 

	6.1.1 Describe concept of records management in health facilities

	a) Define (records, data, information, archives, documents and record management)
	·  Terms related to records, archives, documents and information are correctly explained
	· Oral questioning,

· Written test 

· Assignments
	· Marking scheme

· Assignment reports



	
	b) Outline advantage of paper-based information system
	· 
	· 
	· 

	
	c) Differentiate between records and documents
	· 
	· 
	· 

	
	d) Differentiate between records and archives
	· 
	· 
	· 

	
	e) Relate between records and records management
	· 
	· 
	· 

	
	f) Explain type of record keeping
	· 
	· 
	· 

	6.1.2 Describe methods of information management system in health facilities
	a) Define terms: (paper-based and electronic information system)
	·  Paper-based information system in laboratory operations is correctly described
	· Oral questioning,

· Written test 

· Assignments
	· Question paper

· Marking scheme

· Assignment reports



	
	b) Explain types of records (paper based and electronic)
	· 
	· 
	· 

	
	c) Outline advantage of each record system
	· 
	· 
	· 

	
	d) Outline disadvantage of each record system
	· 
	· 
	· 

	
	e) List documents used for collecting health information (laboratory documents; temperature charts, occurrence log, maintenance log, calibration log, registers, log books, ledger books, request forms and dispatch books
Other documents; prescription forms, HMIS documents ‘MTUHA’, Health insurance forms)
	· 
	· 
	· 

	
	f) List laboratory records
	· 
	· 
	· 

	
	g) Explain record management policies and procedures
	· 
	· 
	· 

	
	h) Describe record management processes (creation, receipt, classification, use, retention storage, final disposition)
	· 
	· 
	· 

	
	i) Explain policies and procedures for disposal of records 
	· 
	· 
	· 

	
	j) Describe various methods of disposing records
	· 
	· 
	· 

	
	k) Describe reasons for recycling records
	· 
	· 
	· 

	
	l) Describe procedures for recycling records
	· 
	· 
	· 

	6.1.3 Apply skills of records management in health facilities
	a) Record client information in the register book
	· Knowledge and skills of record keeping in laboratory operations are correctly applied
	· Assignments

· Demonstration
	· Assignment reports

· Checklist 



	
	b) Record temperature in the charts according to guidelines
	· 
	· 
	· 

	
	c) Fill appropriate information in the log books according to guidelines
	· 
	· 
	· 

	
	d) Store record in secured and easily retrievable place
	· 
	· 
	· 

	6.2.1 Describe computer programs for documenting and recording health information
	a) Explain computer programs
	·  Computer programs for documenting and recording health information are correctly described
	· Oral questioning,

· Written test 

· Assignments
	· Question paper

· Marking scheme

· Assignment reports



	
	b) List types of computer programs used in recording and managing health information (word processing, spreadsheet, access)
	· 
	· 
	· 

	
	c) Explain functions of computer programs (word processing, spreadsheet, access)
	· 
	· 
	· 

	
	d) Explain the importance of using computer programs in documentation and record management 
	· 
	· 
	· 

	6.2.2 Describe electronic health management information systems (eHMIS)
	a) Explain electronic health management information systems (GoTHoMIS, AfyaCare)
	· Electronic health management information systems (eHMIS) are correctly described
	· Oral questioning,

· Written test 

· Assignments
	· Question paper

· Marking scheme

· Assignment reports



	
	b) Explain advantages of electronic health management information system
	· 
	· 
	· 

	
	c) Explain disadvantages of electronic health management information system
	· 
	· 
	· 

	
	d) Explain advantages of electronic health management information system
	· 
	· 
	· 

	6.2.3 Apply skills of electronic health management information system in health facilities
	a) Maintain  procedures of eHMIS for recording laboratory information 
	·  Electronic health management information system in health facilities are correctly applied
	· Assignments

· Demonstration
	· Assignment reports

· Checklist



	
	b) Use the eHMIS for recording laboratory information 
	· 
	· 
	· 

	
	c) Communicate laboratory information to relevant authority using eHMIS
	· 
	· 
	· 

	6.2.4 Apply knowledge and skills of information system for data management in health facilities
	a) Explain electronic data storage
	·  Knowledge of information system for data management are correctly described
	· Oral questioning,

· Written test 

· Assignments
	· Question paper

· Marking scheme

· Assignment reports



	
	b) Explain the use of password to limit accessibility of stored laboratory information
	· 
	· 
	· 

	
	c) use password to limit accessibility of stored laboratory information
	· Skills of information system for data management are correctly applied
	· Assignments

· Demonstration
	·  Assignment reports 

· Checklist

	
	d) Store laboratory information in different electronic software
	· 
	· 
	· 

	6.3.1 Describe methods of data presentation used in health facilities
	a) Explain electronic data presentation
	· Methods of data presentation used in laboratory operations are clearly described
	· Oral questioning,

· Written test 

· Assignments

	· Marking schemes, 

· assignments reports, 

· checklist

· 

	
	b) List methods of data presentation (Pie chart, Bar chart, Histogram, Table, line graph)
	· 
	· 
	· 

	
	c) Explain methods of data presentation
	· 
	· 
	· 

	6.3.2 Apply skills of data presentation in health facilities
	a) Explain importance of data presentation in laboratory operation
	· Knowledge of data presentation in health facilities are correctly described
	· Oral questioning,

· Written test 

· Assignments
· demonstration

	· Marking schemes, 

· assignments reports



	
	b) Explain the use of data presentation in laboratory operation
	· 
	· 
	· 

	
	c) Demonstrate data presentation for different laboratory activities
	· Skills of data presentation in health facilities are correctly applied
	· Demonstration

· Assignment
	· Assignment reports

· Checklist

	6.3.3 Apply skills of data communication system in health facilities
	a) Describe concept of data communication
	· Knowledge of data communication system in health facilities are correctly described
	· Oral questioning,

· Written test 

· Assignments

	· Marking schemes, 

· assignments reports, 



	
	b) Describe methods of data communication (e.g., Electronic mail, social media, Postal Mail)
	· 
	· 
	· 

	
	c) Communicate laboratory data through various methods 
	· Skills of data communication system in health facilities are correctly applied
	· Demonstration

· Assignment
	· Assignment reports

· Checklist


13.0 BENCHMARKING OF ASSESSMENT CRITERIA
Benchmarking is a means of determining the learner’s achievement based on the statements that indicate what the learner is expected to do in order to demonstrate that she / he has successfully realized that sub-enabling outcomes. The statements have been formulated based on the tasks the learner is expected to perform to realize the respective outcome. In this curriculum, benchmarks comprise of performance statement indicating the criteria for gauging learners at satisfactory, good, and excellent according to grading system at this level.

It is expected that the module facilitators are going to benchmark their students by referring each of the assessment criteria using the examples given below.

	ASSESSMENT CRITERIA
	BENCHMARKING

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

	
	SATISFACTORY
	GOOD
	EXCELLENT

	1.1.1.1 Logistics system in health service delivery are correctly described
	 Define terms used in Logistic systems and distinguish between Procurement and Purchasing

	Define terms used in Logistic systems, distinguish between Procurement & Purchasing and explain Public procurement

	Define terms used in Logistic systems, distinguish between Procurement and Purchasing, explain Public procurement. explain stages to follow in procurement and describe Public Procurement Regulation Authority



	1.2.3.1 Skills of selection criteria to develop specifications of equipment/instruments and supplies during procurement are correctly described.
	Explain technical specifications of an equipment/instruments and supplies
	Explain technical specifications of an equipment/instruments and supplies and list important components of good technical specifications
	Explain technical specifications of an equipment/instruments and supplies, list important components of good technical specifications and develop specifications for laboratory equipment/ instruments and supplies


14.0 MODULE DESCRIPTION 
14.1 Module Number

:
1

Module code


: 
MLT05101 
Module name


: 
Basic Logistic Management 
Number of credit


:
09
Sub-enabling outcome

:
	1.1.1
	Describe logistics system in health service delivery

	1.1.2
	Describe Procurement processes in health facilities

	1.1.3
	Apply skills of procurement in evaluation of quotation for equipment and supplies in health facilities

	1.2.1
	Describe equipment/instruments and supplies acquisition process in the laboratory set up

	1.2.2
	Describe selection criteria for  equipment/instruments and supplies in the laboratory set up

	1.2.3
	Apply knowledge and skills of selection criteria to develop specifications  of equipment/instruments and supplies during procurement 

	1.3.1
	Describe systems of ordering equipment/instruments and supplies in health facilities 

	1.3.2
	Describe processes of receiving  equipment/instrument and supplies in health facilities

	1.3.3
	Describe concept of minimum and maximum stock levels in supplies management 

	1.3.4
	Apply concept of maximum and minimum stock levels of supplies management in health facilities


Prerequisite Modules: MLT04209
Information Communication and Technology
Learning Context: Assignment, Demonstration, lecture discussion and group discussions
Teaching and Learning Resources: Calculators, projector, computer, Stores Ledger, Bin Cards, marker pen, white board, assessment tools 
Modes of Assessment
 

Continuous Assessment test

40%



Assignment theory

5%



Written test


35%


Semester examination 
             60% 



Written examination

60%

Reference Materials

World Health Organization (2017) Guidance for procurement of in vitro diagnostics and related laboratory items and equipment. Geneva.
World Health Organization (2013), Manual for Procurement of diagnostics and related Laboratory items and equipment.

USAID | DELIVER PROJECT, Task Order 1. 2008. Guidelines for Managing the Laboratory Supply Chain: Version 2. Arlington, Va.: USAID | DELIVER PROJECT, Task Order diallo abdourahmane, Claudia Allers, Yasmin Chandani, Wendy Nicodemus, Colleen 

McLaughlin, Lea Teclemariam, and Ronald Brown. 2008. Guide for Quantifying Laboratory Supplies. Arlington, Va.: USAID | DELIVER PROJECT, Task Order 1.

Public Procurement Act 2003 and regulations rev. 2013, Tanzania     (www.ppra.go.tz)
14.2 Module Number

:
2

Module code


: 
MLT 05102
Module name


: 
Maintenance and calibration of laboratory 






instruments and equipment
Number of credit

:  
12
Sub-enabling outcome

:
	2.1.1
	Describe Maintenance of laboratory instruments to sustain service provision 

	2.1.2
	Apply user manuals  to perform routine maintenance of laboratory equipment and instruments to sustain service provision

	2.1.3
	2.1.3 Describe Maintenance of laboratory equipment to sustain service provision

	2.2.1
	Describe calibration of laboratory instruments to sustain service provision

	2.2.2
	Apply user manuals to perform  calibration of laboratory equipment and instruments to sustain service provision

	2.2.3
	Describe calibration of laboratory equipment to sustain service provision

	2.3.1
	Describe maintenance and calibration logs for monitoring laboratory equipment / instruments performance 

	2.3.2
	Demonstrate skills on preparing maintenance and calibration logs of laboratory instruments/equipment to sustain service provision

	2.3.3
	Describe documentation of maintenance and calibration information of laboratory equipment / instruments to monitor equipment performance


Prerequisite Modules: MLT04101 Laboratory instrumentation                  

Learning Context: Assignments, demonstration, actual practice, lecture, group discussion, video, instrument manual and SOPs
Teaching and Learning Resources: Calculators, computer, projector, assessment tools, flip charts, Graph papers, standards, Instruments/equipment, controls, 
Modes of Assessment
 

Continuous Assessment tests
40%



Theory assignment

05%



Written test


15%



Practical test


25%
            Semester examinations 
             60% 



Written examination

20%



Practical examination

40%

Reference Materials:

Rosenfeld, Louis. Four Centuries of Clinical Chemistry. Gordon and Breach Science Publishers,1999. ISBN 90-5699-645-2. Pp. 490-492  

CDC, Department of Health and Human Services. Quality Control Introduction  

Quality Control: Monitoring QC Data. Pawan Angra MS. Division of Laboratory Systems. Public Health Practice Program Office. CDC 

“The State Operations Manual,” Appendix C – Interpretive Guidelines, Calibration and Calibration Verification Procedures (493.1255) available at the CMS website at http://www.cms.hhs.gov/clia.

Calibration and Calibration Verification (October 2006). Washington State Department of Health

Burtis C.A., Ashwood E. R., Fundamentals of Clinical Chemistry, Saunders, 5th Edition,    2001 

Marshall W.J., Bangert S.K., Clinical Chemistry, Mosby, 5th Edition, 2004 

Medical equipment Maintenance programme overview, WHO: Publisher Department of Essential Health Technologies, CH-1211 Geneva 27 Switzerland

14.3 Module Number
:
3

Module code

: 
 MLT05103 
Module name

: 
 Principles of Entrepreneurship in Health
Number of credit
:
11
Sub-enabling outcome
:

	4.1.1
	Describe the concept and scope of entrepreneurship in business

	4.1.2
	Describe evolution of Entrepreneurship in Tanzania

	4.1.3
	Describe significance of entrepreneurship in socio-economic development

	4.2.1
	 Describe business opportunities in business industry

	4.2.2
	Describe requirements for establishing business

	4.2.3
	Apply entrepreneurial skills in developing a business plan for a selected business

	4.2.4
	Describe business financing in health care industry

	4.2.5
	Describe management of health-related projects 

	4.3.1
	Determine profitability of the business

	4.3.2
	Describe marketing skills required for successful business performance 

	4.3.3
	Apply skills of business record keeping techniques in health industry

	4.3.4
	Describe ethical principles in operating health business

	4.3.5
	Demonstrate ethics in operating health business

	4.3.6
	Demonstrate professionalism in providing business

	4.3.7
	Describe social responsibility in business operation

	4.4.1
	Describe legal regulations governing the provision of health business

	4.4.2
	Describe policy guidelines governing provision of health business

	4.4.3
	Describe methods of monitoring compliance with legal aspects governing the provision of health businesses

	4.4.4
	Describe methods of monitoring compliance with legal aspects governing the provision of health services


Prerequisite Modules: MLT 04105: Laboratory ethics and code of conduct. 
Learning Context:  Assignments, lecture, group discussion, projects
Teaching and Learning Resources: computer, projector, assessment tools, flip charts, Calculator, marker pen and white board
Modes of Assessment
 

Continuous Assessment tests


40%



Theory assignment



05%



Written test




25%



Business Proposal Viva Voice

10%
            Semester examinations 
          


60% 



Written examination



50%



Business Plan document


10%

Reference Materials:

Reference Project management 4th edition of 2000, by Meredith and Mantel

William Jack (1999): Principle of Health Economics for Developing Countries,1st Ed. WBI Development Studies the World Bank; 

Kothalri C.R. (2004): Research Methodology and Techniques 2nd Ed. New Age International Ltd; 
Hally S. (1993): Introducing Research in Nursing, 2nd Ed, Cummings Publisher. 

14.4 Module Number
:
4

Module code

: 
 MLT05104 
Module name

: 
 Laboratory Quality Assurance
Number of credit

:
11
Sub-enabling outcome:

	5.1.1
	Describe quality assurance processes for laboratory operations

	5.1.2
	Apply knowledge and skills of quality assurance to monitor laboratory operations

	5.1.3
	Apply quality assurance guidelines to prepare quality assessment reports in laboratory operations

	5.2.1
	Describe techniques of managing non-conformances in laboratory operations 

	5.2.2
	Apply knowledge of non conformance management in laboratory operations

	5.2.3
	Apply skills of managing non conformance in laboratory operations

	5.3.1
	Describe corrective and preventive measures in performing laboratory quality assurance processes

	5.3.2
	Describe tools for preventive measures in laboratory quality assurance operations

	5.3.3
	Apply tools for corrective and preventive measures in laboratory quality assurance operations


Prerequisite Modules: MLT 04105: Laboratory ethics and code of conduct

                           MLT04103: Laboratory safety and waste management
Learning Context:  Assignments, lecture, group discussion, projects
Teaching and Learning Resources: computer, assessment tools, projector, flip chart, actual practice  
Modes of Assessment
 
 

Continuous Assessment tests

40%



Theory assignment


5%



Written test



25%



Oral




10%


Semester examination 
            
60% 



Written examination


60%

14.5 Module code

: 
 MLT05105 
Module name

: 
 Health Records Management
Number of credit

:      
09 
Sub-enabling outcome
:
	6.1.1
	Describe concept of records management in health facilities

	6.1.2
	Describe methods of information management system in health facilities

	6.1.3
	Apply skills of records management in health facilities

	6.2.1
	Describe computer programs for documenting and recording health information

	6.2.2
	Describe electronic health management information systems (eHMIS)

	6.2.3
	Apply skills of electronic health management information system in health facilities

	6.2.4
	Apply knowledge and skills of information system for data management in health facilities

	6.3.1
	Describe methods of data presentation used in health facilities

	6.3.2
	Apply skills of data presentation in health facilities

	6.3.3
	Apply skills of data communication system in health facilities


Prerequisite Modules: MLT04209
Information Communication and Technology
                                       MLT05104 Quality Assurance in Laboratory Operations
Learning Context: Assignments, demonstration, actual practice, lecture discussion.
Teaching and Learning Resources: computer, projector, assessment tools, flip charts, Files, register books, bin cards 
Modes of Assessment
 
 

Continuous Assessment tests

40%



Assignment theory


05%



Written test



35%


Semester examination 
            
60% 



Written examination


60%

Reference Materials:


MOH (2000): District Health Management Training Modules -1, 3 and 4 2nd Versions;
Pearson C.A. (1995):  Medical Administration for Frontline Doctors 2nd Ed. FSG Communication Ltd; 

MOH (1994): Proposals for Health Sector Reforms; 

Kanani S. Maneno J. & Schluter P. (1984): Health Service Management for Health Workers; 
6.6 Module Number


:
6
Module Code


:
MLT05106
Module Title


:
General Pathology

Number of Credits

:
08

Sub-enabling Outcomes
:

	3.7.1       
	Describe concepts of Pathology in diagnosis of diseases and conditions

	3.7.2
	Describe cellular growth, injury and adaptation in diagnosis of diseases and conditions

	3.7.3
	Describe process of inflammation and healing in diagnosis of diseases and conditions

	3.7.4
	Describe classification and pathogenesis of neoplasia in diagnosis of diseases and conditions

	3.7.5
	Describe pathogenesis of diseases caused by chemical and environmental factors


6.6.1 Prerequisite Modules:
MLT04102:
General Human Anatomy and Physiology, MLT04207:
Routine Laboratory Investigations
6.6.2 Learning Context:
Lecture discussion, Demonstration, Presentation, guided independent work, assignments.

6.6.3 Teaching and Learning materials:  Computers, Projector, white board, flip charts, marker pens, handout, Pictures
6.6.4 Integrated Method of Assessment:

6.6.5 Integrated Method of Assessment:

Continuous Assessment tests

40%



Theory assignment

05%



Written test


25%



Oral



10%
Semester examination 
     

60% 



Written examination

60%
6.6.6 Reference:

1. Herrington, C. S. (2014): Muir's Textbook of Pathology, 15th Edition; CRC Press

2. Kumar, V, Abbas, A.K and Aster, J. C. (2017); Robbins Basic Pathology, 10th Edition; Elsevier
3. Reid, Robin and Roberts, Fiona (2005), Pathology Illustrated - 6th Edition; Churchill Livingstone 

4. Reid, Robin and Roberts, Fiona (2011), Pathology Illustrated - 7th Edition; Churchill Livingstone

5. Spector, T.D. and Axford, J.S. (1999), An Introduction to General Pathology; Churchill Livingstone

6. Underwood, J. and Cross, S. (2009):  General and Systematic Pathology - 5th Edition; Elsevier
6.7 Module Number


:
7

Module code


: 
 MLT05207
Module name


: 
 Haematology and Blood Transfusion 

Number of credit

: 
13
Sub-enabling outcome

:

	3.1.1
	Describe concept of haematology in diagnosis of diseases

	3.1.2
	Describe principles of hematological tests in diagnosis of diseases

	3.1.3
	Apply skills of haematology in diagnosis of diseases

	3.1.4
	Describe concept of Immunohematology in clinical laboratory practices

	3.1.5
	Describe principles of safe blood collection for transfusion services 

	3.1.6
	Apply skills of Blood Transfusion in laboratory investigations


Prerequisite Modules: MLT04102:
General Human Anatomy and Physiology
                                       MLT 04210: Systemic Human anatomy and physiology 

                                       MLT04103: Laboratory safety and waste management

                                       MLT04211: Laboratory reagents and solutions

                                       MLT04207: Routine laboratory investigations 

 Learning Context: lectures, Assignments, demonstration, actual practice 
Teaching and Learning Resources: Assignments, assessment tools, computer, projector, flip charts, laboratory equipment/instruments, reagents, teaching samples 
Modes of Assessment
 
 

Continuous Assessment tests

40%



Theory assignment


05%


Written test



13%



Practical test



22%
            Semester examinations 
             
60% 



Written examination


20%



Practical examination


40%
Reference Materials:

DACIE AND LEWIS (2001): Practical Haematology, 9th Edition (SM Lewis, B.J. Bain, I Bates, Churchill Livingstone Inc.; 

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

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

Radak (1995): Haematology Clinical Principles and Applications 2nd Edit. Sounders and Imprint of Elsevier; and 

S.M. Lewis (2001): Decie and Lewis Practical Haematology 9th Edit. Harcourt Publishers Limited. 

6.8 Module Number


:
8

Module code


: 
MLT05208
Module name


: 
Medical Microbiology and Immunology 
Number of credit


:
14
Sub-enabling outcome

:
	3.2.1
	Describe concept of Microbiology in laboratory investigations

	3.2.2
	Describe bacteria of medical importance in laboratory investigations

	3.2.3
	Describe fungi of medical importance in laboratory investigations

	3.2.4
	Describe viruses of medical importance in laboratory investigations

	3.2.5
	Describe principles of microbiological techniques in diagnosis of diseases 

	3.2.6
	Apply skills of microbiological techniques to investigate diseases in the laboratory

	3.2.7
	Describe concepts of immunology in diagnosis of diseases


Prerequisite Modules:  MLT04102:
General Human Anatomy and Physiology

                                       MLT 04210: Systemic Human anatomy and physiology 

                                       MLT04103: Laboratory safety and waste management

                                       MLT04211: Laboratory reagents and solutions

                                       MLT04207: Routine laboratory investigations 

Learning Context: lectures, Assignments, demonstration, actual practice and group discussion 
Teaching and Learning Resources: computer, assessment tools, projector, flip charts, laboratory equipment/instruments, reagents, teaching specimen 

Modes of Assessment
 
 

Continuous Assessment tests

40%



Theory assignment


05%



Written test



13%



Practical test



22%
            Semester examinations 
             
60% 



Written examination


20%



Practical examination


40%

Reference Materials:

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

Baker F.J. Silverton R.E (1995): Introduction to Medical Laboratory Technology 9th Ed Butterworth Co. Ltd;
Monica Cheesbrough (1998): District Laboratory Practice in Tropical Countries Part 1 - Tropical Health Technology; 

Monica Cheesbrough (1998): District Laboratory Practice in Tropical Countries Part II - Tropical Health Technology; 

Bogitsg B. Cheng T.C (1998): Human Parasitology 2nd Ed. University of Chicago Press

Carter J. & Lema O. (1994): Practical Laboratory Manual for Health Centres in Eastern Africa, 1st Ed AMREF Nairobi; 

Cook, G. (2000): Manson’s Tropical Diseases, 22nd Ed, W.B. Saunders Company Ltd – London; 
6.9 Module Number


:
9

Module code


: 
 MLT05209 
Module name


: 
 Clinical Biochemistry
Number of credit


: 
12
Sub-enabling outcome

:
	3.3.1
	Describe human disorders related to Clinical Chemistry

	3.3.2
	Describe principles of Clinical chemistry investigations in clinical laboratory

	3.3.3
	Apply skills of clinical chemistry in diagnosis of diseases

	3.6.1
	Describe concepts of biochemistry in clinical laboratory

	3.6.2
	Describe macromolecules in clinical laboratory

	3.6.3
	Describe micronutrients in clinical laboratory


Prerequisite Modules: MLT04102:
General Human Anatomy and Physiology

                                       MLT 04210: Systemic Human anatomy and physiology 

                                       MLT04103: Laboratory safety and waste management

                                       MLT04211: Laboratory reagents and solutions

                                       MLT04207: Routine laboratory investigations 

Learning Context: Assignments, demonstration, actual practice and lecture and group discussion
Teaching and Learning Resources: computer, projector, assessment tools, flip charts, laboratory equipment/instruments, reagents 
Modes of Assessment
 
 

Continuous Assessment tests

40%



Theory assignment


05%



Written test



13%



Practical test



22%
            Semester examinations 
             
60% 



Written examination


20%



Practical examination


40%

Reference Materials:

Robert K. Murray (1990): Harper’s Biochemistry; 22nd Edit Prentice – Hall International Inc.; 

Carl A. Burtis (2001): Fundamentals of Clinical Chemistry, 15th Edit W.B. Saunders Company; 

Wendy Anerson (2007): Clinical Chemistry; A Laboratory Perspective F.E. Davis Company; and 

William J.  Marshall (1995): Clinical Chemistry 3rd Edit. Times Mirror International Publishers Ltd

6.10 Module Number

:
10

Module code


:
MLT05210 
Module name


:
Medical Parasitology 
Number of credit

:
12 
Sub-enabling outcome

:

	3.4.1
	Describe concept of medical parasitology in diseases diagnosis

	3.4.2
	Describe protozoa of medical importance in diseases diagnosis

	3.4.3
	Describe helminths of medical importance in diseases diagnosis

	3.4.4
	Describe parasitological technique in diseases diagnosis

	3.4.5
	Apply parasitological techniques in diseases diagnosis


Prerequisite Modules: MLT04102:
General Human Anatomy and Physiology

                                       MLT 04210: Systemic Human anatomy and physiology 

                                       MLT04103: Laboratory safety and waste management

                                       MLT04211: Laboratory reagents and solutions

                                       MLT04207: Routine laboratory investigations 

Learning Context: Assignments, demonstration, actual practice lecture and group discussion 
Teaching and Learning Resources: computer, projector, assessment tools, flip charts, laboratory equipment/instruments, reagents, teaching samples 

Modes of Assessment
 
 

Continuous Assessment tests

40%



Theory assignment


05%



Written test



13%



Practical test



22%
            Semester examinations 
             
60% 



Written examination


20%



Practical examination


40%

Reference Materials:

Pathology Illustrated sixth edition, 2005.The publishers- Elsevier-Churchill Livingstone Copyright 2005, Elsevier Limited and Authors-Robin Reid and Fiona Roberts

Cook, G. (2000): Manson’s Tropical Diseases, 22nd Ed, W.B. Saunders Company Ltd, London; and 

                   Burton J. Bogitsh (1998): Human Parapsychology 2nd Edition Academic Press;  
Burton J. Bogitch (1998): Human Parasitology 2nd Edits Academic Press; 
Jan A. Rosendaal (1997): Vector Control Methods for Use by Individuals and     Communities, WHO;    
        Franklin A. Neva (1998): Basic Clinical Parasitology; 2nd Edit Prentice Hal International Inc.; 

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

Monica Cheesbrough (1998): District Laboratory Practice in Tropical Countries Part 1 - Tropical Health Technology; 

Monica Cheesbrough (1998): District Laboratory Practice in Tropical Countries Part II - Tropical Health Technology; 

6.11 Module Number

:
11

Module code


: 
 MLT05211
Module name


: 
 Cytological and Histological Techniques
Number of credit


:
09 
Sub-enabling outcome

:
	3.5.1
	Describe concept of cytology in diagnosis of diseases

	3.5.2
	Describe concept of Histology in diagnosis of diseases

	3.5.3
	Describe histological techniques as applied in laboratory investigations

	3.5.4
	Apply   cytological and histological techniques in specimen fixation for laboratory investigations 


Prerequisite Modules
:   MLT04102:
General Human Anatomy and Physiology

                                       MLT 04210: Systemic Human anatomy and physiology 

                                       MLT04103: Laboratory safety and waste management

                                       MLT04211: Laboratory reagents and solutions

                                       MLT04207: Routine laboratory investigations 

Learning Context: Lectures, Assignments, demonstration, actual practice and group discussion 
Teaching and Learning Resources: computer, projector, assessment tools, flip charts, laboratory equipment/instruments, reagents, teaching specimen 

Modes of Assessment
 
 

Continuous Assessment tests

40%



Theory assignment


05%



Written test



13%



Practical test



22%
            Semester examinations 
             
60% 



Written examination


20%



Practical examination


40%

Reference Materials:

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

B. Young, J.W. Heath (2000): Wheater’s Functional Histology, a Text and Colour Atlas 4th Edition Churchill Livingstone; 
Barbara Young (2000): Wheater’s FUNCTIONAL HISTOLOGY 4th Harcourt Publishers Limited; 
Govan, Macfalane, Callander (1996): Pathology Illustrated 4th Ed. Longman Group Ltd; 

Spector T.D. Axford, J.S. (1999): An Introduction to General Pathology 4th Ed. Harcort  Brace Company Ltd
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