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Abstract 

Outcome based TvET training is important in laday's deve lopment of the economic sector. 

Young people and technologies should be rcady fo r a country to fit in the dynamicall y complex 

learning/training and working envi ronment. The case of Ethiopia is no exception, The country 

has been in a steady growth in TYET train ing since its implementat ion in 2001 /02. Compared 10 

other deve loped countries TYE'!' training in Ethiopia has not yel rcached the required level of 

developmen t. Thi s impl ies more work should be carried oul 10 Ill eet present and future needs of 

ski lled and well tra ined man power as per the need or the variolls training and education fields 

and the requiremen t o f the labor market. 

The purpose of thi s work was to conduct a sllldy on design and im plementation o r a web based e­

Learn ing support system ror TVET training programs. System requirements have been 

rigorously collected rrom the fi ve TVET institutions in Add is Ababa; and consulting related 

literatures and so ft ware products which are used in other countri es has been made. The design 

and im plementat ion o r a prototype system was done in accordance with the ident ified runctional 

and non runctional requirements. 

The prototype has been tested with data from the li ve TVET institutes in Addis Ababa. II has 

been fOllnd out that the system enables the trainers and tra inees to register, to download proper 

learn ing material s, to obtain recent in formation about the TVET training, to see result (progress 

chart) ror a unit o r competency, to send noti fi cati on by mobile, to download and submit 

ass ignment , to download teachers guide, curriculum, TVET strategy documents, and generate 

various reports. 

Key words: Outcome based training, rvET, unit of competency, progress chart, web bosed e-Ieorning 
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1. 1 Bll('kgrouncJ of the Study 

Chapter O ne 

I nt rod uc tion 

Web based E-Icarning is in ternet-enabled learning that lISCS network technology to design, 

deli ve r, select, administer and ex tend learning {J]. The wo rl d of work has changed dramatically 

over the past decade. It has become technologica ll y complex, demanding highly sophisticated 

work ski ll s, and globa li zation has been expanded over the world. Therefore, supporting Ihe 

TVET institutions training bye-Learning is a very key issue . Different studies were conducted 

Ihal shows c-Iearning is important for vocational training, according to [2] in the conlex l of c­

learning, docs not lie in il s abil ity to train just anyone, anytime, anywhere, but in training the 

ri ght people to ga in the right ski ll s or knowledge, at the right time. Web-based e-Iearn ing 

applications are in high demand in educat ional institutions and in corporations that use them to 

give tra ining [31-

In the 1960s and 1970s, educational computing took place primari ly in large uni versi ties, using 

mainrrame computers, and was mainly restricted to reading and typi ng text[l . The development 

or the microcomputer in the late 1970s led to a rapid spread o r computing in schools, businesses 

and homes. Interaction with computers became poss ible via text, graphics, and voice and 

po in ting. The re lease or personal computers (pes) in the earl y 1980s resulted in wide expansion 

or computer use in both business and industry. The deve lopment in computer networks, rrom 

LA Ns to \VA Ns. and to the Internet, pcnnined the sharing orinrormation and resources. In the 

earl y 1990s, the creation of part of tile Internet known as the World Wide Web (WWW)orthe 

Web. transrormed the ent ire comput ing landscape. The web has transfonned from a network 

lIsed by academia and government fo r exchange of textua l material, into a worldwide multimedia 
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resource. It is used by millions of people worldwide for activities such as learning, shopping, 

resea rching. and the exchange of textual, audio and graphic informati on [4J. Nowaday the use 

of computers for training and education is expanding rapidl y, largely because of the popularity of 

the Internet and the WWW [5]. As many analysts and researchers say that the initial focus of 

much e-Iearning has been on asynchronous course del ivery, are now pred icting a rapid 

expansion of new synchronous models that enable the delivery of instruction to a group of 

distributed learners 1I1 real time, lIsing a variety of interactive media; in effect a "virtual 

classroom"l6] . 

Therefore , the purpose of thi s project was developing web based e-Iearning support system. With 

this service, learning ma terial will be availab le by trainer in difTerent fo rmat audio, video, text. 

Trainers will have update information about training from the TVET agency. Different 

notifications fro m the agency can be sent to trainers by SMS. Trainees also access up-to-date 

information about the training from the instilllt ioll the trainer be longs. In addi tion with this new 

approach drawback of using traditiona l TVET training is solved. Hence, th is project wi ll try to 

answer how we deve lop a web based e-Iearn ing support system to give more strcngthen the 

TVET training. 

The role of TVET in furnishi ng skill s required to improve product ivity, raise income levels and 

improve access to employment opportunities has been widely recognized. Developments in the 

last three decades have made the ro le of TVET more decisive; the globalization process, 

technological change, and increased competit ion due to trade liberalization necessitates 

requ irements of higher skills and productivity among workers in both modern sector finns and 

Micro and Small Enterpri ses (MSE) [7]. Skill s development encompasses a broad range of core 
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skills (entrepreneurial. communication, financial and leadership) so that individuals are equipped 

for productive activ ities and employmen t opportunit ies (wage employment, self-employmcnt and 

income generation activit ies). 

As MOE suggcst that, in case of Ethiopia the economic po licy and strategy of the country 

rcquires technica l and professional skill s in broad and specific occupational fields. It is with thi s 

intenti on that the government of Ethiopia has put in place a comprehensive capacity building 

development program aimed at strengthening its human resource potential through TVET. The 

TVET agency is responsible to control the training that is being given by diffe rent institutions, 

-rVET training consists of tasks such as: in school training, cooperative training, instituti onal 

assessment, and national assessmen t. 

1.2 St:lt cllI cnt of thc Problcm 

In Ethiopia. as the TVET trai ning is being conducted traditionally. outcome based trai ning is not 

implemented properl y. Supporting outcome based training in TVET institution by E- Iearning has 

a great positive impact , because outcome based training is sel f paced training. Outcome based 

train ing means Ihat the learning and teaching activity is not conducted in formal way of training, 

which mean that the training is se lf pace. As long as learning material (aid) is accessible the 

training can be conducted anytime and anywhere. Identified competences needed in the labor 

market wi ll become the final benchmark of teaching, training and learning, and that all 

institutions, rul es and regulations of the TVET system will be (re-)defined so that Ihey support 

citizens to become competent. Because rVET training is dynamic in its nature, it needs proper 

outcome based trai ning. The number of industries that need skilled man power is rapidl y 
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increasing in the COUlltry. Due to tradi ti onal way of leaching and other coupled problems the 

quali ty oflhc TVET training is being challenged al present. 

With the development of the Internet, Internet-based computerized learning, known as e­

learning, has attracted the attention of educators. E-Icarning is defined as .. the use of new 

multimedia technologies and the Internet to improve the quality orlcarning by fac il itating access 

to resources and services, as weU as remote exchange and co tlaboration" or "the lise of network 

technologies to create, foster, deliver, and facilitate learning, anytime und anywherc."[8]. 

Currently. in Ethiopia all TYET instituti ons are not supported bye-learning. They all usc the 

traditional way of learn ing. Such learning activities include the following drawbacks: 

• 

• 

• 

• 

• 

• 

Institutions do not have se lf paced training. 

Students do not get uniform learn ing material. 

Trainers do not have access to up.to·date information abou t trainings. 

Outside the institutions, especia ll y at the cooperative training area, there is no 

alte rnative to get up·to·date learning mate rial and informat ion regarding unit of 

competency. 

TVET agency docs not have up·to date information about the sta tus of TYET 

insti tut ions with regard to learning act ivi ty. 

TYET agency does not have centra l information ofTVET training. 

Therefore, thi s study tries to address the following basic activities which are very important fo r 

the current TYET training: 

• Centralized data which is easy to secure, backup, share and update . 

• Increase avai lability especially for learning/teaching material, at anytime and anywhere . 

• 



II 

II 

• Increase accessibil ity by sending notification by SMS. 

• Automatic generation of different reports with different format. 

1.3 Objccti,rc of the I)rojcct 

1.3. t The Gener .. 1 Objective of the Project 

To design and implement a web based E-Iearning support system fo r TVET training at se lected 

TVET insti tutions in Addis Ababa city Admin istration . 

1.3.2 Specific Objectives 

To aHain the general objecti ve the fo llowing specific object ives were sct: 

a. Reviewing re levant literature. 

b. Identifying the requirement of the system. 

c. Selecting appropriate tools for the system. 

d . Developing a prototype to demonstrate the practicabi lity of the designed system 

on the basis of the identified requirement. 

c. Evaluat ing the developed prototype against its requirements. 

1.4 Significlw ces of the Study 

The project's result could be appl icable in different areas benefiting different target groups. 

• Trainers are the main users o f the system to register trainees, up load learnin g 

materials, get-up-to date information and receive not ification by SMS from the 

agency, send assignment to trainees, make accessib le for trainees progress chart 

result , post event news to be access ible by trainees. 
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• 

• 

• 

• 

Tra inees can download learn ing materials, can get current unit of competency result , 

and can have up·to·date infonnation about the training. In add ition, trainees can 

download assignment and submit assignment. 

TVET agency whose mandate is to control the training can also use the system to 

upload teache rs gu ide and other re lated learning information abo ut the training. For 

the traine rs, agency can send notifi ca tion whenever necessary by mobile. Post event 

news for TV ET institutions. The agency can also control centrall y the pe rformance 

or the institution . 

Company that provides Ill-company training can get TVET informa tion easily. 

Coopera tive training superviso r can have informat ion about unit or competency and 

training plan. 

TVET institutions can give outcome based TV ET training and al so monitor trai ner 

performance. 

1.5 Scope of the I)rojcct 

The TVET e-learning support system foc uses on limited e·learning support system 

functionalit ies likc, uploading, downloading, searching, updating learning materia ls, and other 

functiona lities like send notification by mobile, check progress chart resul t. Thus these 

functiona lities are for TVET institutions specifically for Add is Ababa city administration. Target 

TVET institut ions in Addis Ababa were Misrak, Tegbared, \Yen get, Entota and Nefasselk all of 

these insti tutions arc we ll experienced in providing TVEr training with different curriculum. 

1.6 Methodology 

In order to achieve the objective of the project, the foll owing methods arc employed. 
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t .6. t Ihta co llect ion 

• I)rim a ry Da hl Source 

For the purpose of requirement elicitat ion for the new systcm, primary data from five TVET 

institutions, and from the Agency, have been coll ected. 

• Seconda ry I)a la Source 

Secondary data coll ection has been also conducted for requi rement el icitation purpose from 

different angles as follows. 

o Relevant teaching and learning document li ke teachers guides, learning guide 

o Insti tutional and coe assessment too ls. 

o TVET strategy and po licy documents. 

o TVET related document in insti tutions and agency. 

1.6.2 Dcvelopmcnt of Tools 

Different too ls have been used for different purposes in the ana lysis, des ign and implementat ion 

of the E-Iearning support system. Among these too ls: AS I).NET for developing the web 

applications which is more advantageous for security, C# for writi ng the appl ication's sc ript 

with Visual studio 20 I 0 .Microso ft SQL Server 2005 data base des igner for developing the back 

end which is compati ble with visua l studio 20 10 and improve securi ty of tile system . 

1.7 [\,:l lu:ll ion of the project 

The E- Iearn ing support system is regularl y tested using windows 7 OS and Firefox browser 

while the appli cation is be ing developed. After the prototype is completed, it was tested on 

variolls computer as and browsers. To test the e-Iearn ing support system protot ype on the actual 

place, the application is hosted on mistake TVET insti tutions LAl , which is serving the 

institutions training. 
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AI last, the usability of the e-learn ing support system has been conducted by considering 

di ffe rent users, computers, OS and browsers. The usabil ity response we re collected through 

questionnai res and analyzed. 

1.8 Organizntioll of the Document 

This project is organi zed into seven chapters: including thc current one. Chapter Two is a rev iew 

of related literature. The literature review part gives a summarized report on the state of art in e­

learning lor TVET in relation to our project. And related work di scusses some selected TV ET E­

learning appl ications. The focus of Chapter Three is on overview of TVET that provide more 

infonnation about TVET in Ethiopia. Chapter Four is concerned with requirement determination 

and analys is and provides functionalities of the system. Chapler Five presents proposed des ign 

and architecture to develop E-learning support for TVET training. Chapter Six explains the 

implementa ti on and evaluat ion of the system. In Chapter seven, the E-Iearning support system 

prototype ev'll uation that conducted on the actual palace and the usability of the prototype 

evaluated based on the data collected from the users via questionnaire. Finall y, Chapter Eight 

gives concl usion by giving recommendation and future work in the aspect of our TvET e­

learning support system project work . 

8 



" IIII 

Chapter Two 

Literature Review 

2. 1 O,'cr\'icw of Web B,l scd E.lcllrning 

Web based E· lcarning is a form o f teaching and learning that includes instruction deli ve red via 

all electroni c media including the Internet/intranets!cx tranets [9]. The ability to conve rge a wide 

ran ge of media including lex l, sound, images, an imation, and video on the Internet has been 

perhaps the s ingle most important factor underlying the ex pansion o f technology-based learning. 

The tenn c-Iearn ing is currently used to describe the lise of computer technology to support 

learning. The Internet and Ihe Web have li terally "changed everything" by provid ing a powerful , 

relati vely ubiqu itously vchicle fo r the crcati on and di stribution of learn ing materials in mult iple 

fo rmats and media, especiall y for outcome based TYET trai nings. Therefore, Ethiop ia has to be 

benefited from thi s web based e. learning technology to suppo rt her TYET institutions fo r tbc 

sustai nable development of TVET training. 

2.2 Attribu tes of Web B:lsed E·lc:lrning 

2.2.1 Flexibility TVET training is conducted as outcome based training not in the traditional way 

in order 10 fi t the objective of the sector. For thi s, Som, N agrees that a key attribute of web 

based e·lcarning is its ab ility to enable nexi ble access to information and resources. At the heart 

of the concept of nex ible access is learner choice. According to [10] Flexible access refers to 

access subject mailer in ditTerent media types and use of informati on and resources at any time. 

place and pace tbat are suitab le and convenient to indiv idual [earne rs rather than the teacher 

and/or the educational institutions. 

9 



III 

II, 

III i 

2.2.2 Electrollic bllsed resOllrces. In order to implement outcome based training 111 TVET. 

preparing learning materials in different media Iype plays a key role so that tra inee can access 

learning materials according 10 thei r pace and preference. information and communicati ons 

technology al so enables the capture and storage of in fo rmat ion of various types including prin t, 

audio, and video. Networked information and communicat ions technologies enable access to thi s 

content in a manne r that is not possible with in the spati al and temporal constraints of 

convention<ll educat ional settings slich as the classroom or the print mode r I I]. [n outcome 

based TVET training, the learners arc faci litated by their learnin g preference. Users have access 

10 a wide variety of educational resources in a fo rmat that is agreeable to ind ividual approaches 

to learning them [ 12]. Typicall y, these educational resources cou ld incl ude hyper- linked 

material , incorporating text, pictures, graphics, animation, multimedia clements such as videos 

and simulations. 

2.3 Usability of the Web 11:Ised E-Iellrning System 

Usability was fo rmerl y defined as "the capaci ty in human functional terms to be used easil y and 

eITectively by the spec ified range of use rs, given specified training and user support, to fulfill the 

spec ified range of tasks, within the specified range of environmental scenarios"tI 4]. 

Other authors also defi ne the usabi lity o f a system different ly but what they said in common is 

the sati sfac tion of the lIser. The ISO also defines the usabi lity as "The extent to which a product 

can be used by specified users to achieve specified goals wi th effecti veness. efficiency and 

sati sfaction in a spec ified context". 
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According to [1 6J , web bnscd learning too ls wi ll be simple to team if they meet certain criteria in 

order 10 ach ieve the goals. In a study 10 determi ne the usabi lity of WBL learn ing tools, Wang y 

11 6] found that WBL too ls were simple to usc when they were: 

• Well designed, casy \0 lise and learn; 

• Simple to nav igate with a we ll -designed layo ut; 

• Compatibl e with other programs and plat lorms; 

• Transparent in their lise, so that they do not hinder or frustrate the learner; 

• Used to support the course, but not to replace face-ta-face contact; and 

• Relevant to the course, and its structure and content. 

2.4 / b'pects 10 Consider ill Web-Bused e-Letmti"c Developmellt. Development o f WOL 

applications docs not mean j ust placing instructional materials on line. The process req uires 

knowledge o f instructional and graphical aspects, as well as basic web des ign ex pert ise. Other 

challenges are that every online course is uniq ue, due to factors such as its goals, content, 

audience, and budget. The development of \VB L process requires much more ti me in plan ning 

and strucllIring than tradi tional instruction [1 7]. 

The three major actors/subjects to consider in edllcational des ign are the teacher, the learner and 

the domain knowledge the learner should acquire [1 8 J. I-lavi ng this in mind in order to develop 

successful web based e-learning support system for TVEr institutions the above three things 

must be considered carefully . 

Learners are the mai n target of any learning envi ronment. Any people can the learners of TVET 

institutions, so it is important to know and to consider the general characteri stics of these young 

learners fo r the successful implementat ion o f the system. Some of the issues to cons ider include 
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age, a ffiliation, Internet access, technological skill s, educational needs, cu lture, interests, 

motivation, and ex pectations of the learner [1 9]. 

The teacher or educator, who is often also the designer, plays a critica l role in the generation of 

any web based c. lcarn ing applicat ion. In the case o f outcome based TVET training the educator 

plays important ro le not by teaching but by fac ilitating the training. In determining what to teach 

and how to teach it, the role orlhe course educator or tra iner invo lves the fo llowing [20 1: 

• 

• 

• 

Designing the overall structu re of the course, re lationship 10 the curriculum, and other 

aspects rel ating to the smooth funn ing of the course. 

Determining the lcarner activit ies, for example, ass ignments, online discll ssions and 

debates. 

Se lecting the learning strategies and appropriate med ia that will assist the learners to 

achieve the requircd outcomes. 

2.5 Related Work 

2.5.1 1'VE1' Porla/, the Arabic gate to TVET: The objective o f this web based portal is to find 

a lively communi ty o f practice in the fields of Technical and Vocat ional Education and 

Training (TVET) and E~Learning in Arab countri es [2 1 J. The portal 's benefits include: 

I. Provision of updated in formation about TVET and e~ learning 

2. Provis ion of information how and where to enroll in di fferent web based internet based c~ 

learn ing courses both in Arabic and English language. 

3. Avai labi li ty o f Forums services for the TVET community. 
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2.5.2 eTESDA(e-Teclll1;ctll £duCfltioll tllltl Skills Del'elopmeJ11 A uthority) 

The objective of eTESDA in Pili pino (23) is Expandi ng Access and Opportun it ies to Quality 

TVET through ICT. To accompli sh this objective, eTESDA hosts a web based portal which has a 

service to give e- Iearning. The e- Iearning application mainly provides a se rvice fo r blended 

courses, which is a course that will be conducted by different learning preferences. Basically, the 

ava ilable service on eT ESDA in action is: for blended eTESDA course on line access, for carrier 

profiling, as Community e-Centers, in jobs bridging, etc. 

2.5.3 f e-Coil E (Fmmeworkfor E-leamillC COlltellls £"'''"lIl;Oll) : This projec t is designed for 

giving on line course, especially fo r blended courses 124 ,1. This project uses Moodie. Moodie is 

a course management so ft ware too l which is open source [24]. The objectives or the fe-ConE 

project are: 

• 

• 

The promot ion of the e-learning notion across Europe 

The consolida tion of experi ences (pract ices and knowledge) for empowering the e 

learning stakeholders. 

• The design of instruments (tools, scenario and frameworks) for the e-conten t design 

Ideveloping I decision taking on the use by the end-user. 

1.5.4 BllIck bOlml (Bb) Web Based Letlmi"g IJb web based learning is a north Ari zona 

university learning management system which provides a secure content repository, a co llection 

of interact ive too ls [25]. People lise the Bb learning management in three ways: web based 

enhanced materials placed onli ne and no scat time reduct ion onl y to supplement the course 

content, hybrid one which reduces seat time from a face to face class room and the third way is 

fully on line a face to face meeting. Web based learn ing enables educators to minimize the time 

they spend on course building and delivery tasks, freeing up their time and energy to focus on 
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studen t success, ac hi evemcnt, and retent ion. According 10 [26] Basic scrvices Ihat arc provided 

by I3b learn arc: 

• Course contcnl with hierarchical organizat ion so Ihal student s can navigate through 

content in a logical and sequcnt ial way. 

• Includes contenlmanagelllenl modu le enhancements that enable yo u to easil y upload and 

manage content across courses and organi7 .. ations. 

2.5.5 COll rsem : Coursera is un educational technology company founded by computer science 

professors Andrew Ng and Daphne Koller from Stanford University [27]. Coursera wo rks with 

uni versities to make some of their courses available online, and offers courses in enginee ring. 

humani ties, med icine, biology, social sciences, mathematics, business, computer sc ience, and 

other areas. Classes o ffered on Coursera arc des igned to help people master the material. When 

the learners take one of the classes, they will watch lectures taught by professors, learn at own 

, ~ 
P;:lCC. tCSl lhcir knowledge, and reinforce concepts th rough interacti ve exercises. 

All the different e-lemning system di scussed above so lves the problem of traditional way of 

Icarn ing. These tec hnologies show that we are way behind from where the modern world 

currently is in giving training. However we sti ll ha ve a chance of sol ving the prob lems we are 

facing, which is traditional way o f teaching using. I f we start do ing this, other people of different 

di scipl ine can pick it from where we SlOp and continue to the next higher stage. This way we 

could reach the desircd modern technology, eventuall y. For this reason, wc have solved the 

I 
problem of the TVET training using e-learning support system. Having studied the related TVET 

e-Learn ing based systems developed fo r the purpose of TVET training one of the limitations we 

have noticed is that there is no way to see unit of competency result and also no way for 

ins titutions to up load their own lea rning material by thei r own cu rri culum centrally to the age ncy. 
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Chapter Three 

Overview ofTVET Tra inin g in Eth iopia 

In Ethio pia, TVET was establi shed as new in 2004. Arti cle 11 of the "Technical and Vocational 

Education and Train ing (r VET)" Proclamation No 20, authorizes the Federal TVET Agency to 

design. innovate and adopt processes suited for the development ofOccupalional Standards, and 

the proper im plementation oflhc Assessment and Certification Syslcml.28J. 

The overall objecti ve of the new nati onal TVET strategy is to create a competent, moti vated, 

adaptable and innovati ve workforce that plays pivotal roles in the poverty reducti on and socio­

economic development effo rts o f the country. Thi s is achieved through fac ilitating dcmand­

driver, self employment oriented. relevant and outcome based TVEr at all level s. That is why 

the Ethiopian TVET system is reorganized as an outcome· based system. This means that 

identified eompetences o f the labor market that are described in the occupational standards are 

the final benchmarks not onl y fo r train ing and learning activiti cs but also for the aSSCSSIlll: l1t o f 

compctenccs and certification as well. Moreover, building an oUlcome·based T VEr system 

creates access for equal recognit ion o f compctences acquired through whatever the means and 

ways of being competent. The overall frame and structure o f the outcome· based rVET system 

is described in the ational r VET Qualification Framework (NTQF). The NTQF rat ionali zes 

a ll TVET requ irements into a single nationall y recognized quali fi cat ion. It defines the diffe rent 

occupational qlJal ification levels to be awarded. The levels dctail the scope and composition of 

qualificat ion and degree of responsibi lity a qualified pe rson would assume in the workplace. 

The outcome of train ing deli vered in the system is measured through a process of verifi cation of 

a candidate ' s achieved competences, known as occupati onal/competence assessmen t. 
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The TVET system in Ethiopia is currently rapidly expanding. The government be lieves that the 

present low factor producti vit y is due to the skill gap. and Ihal len to its own, the industry will 

provide less training than is socially 0pli mal. Therefore, publicly provided vocati onal cducution 

is seen by the government as the means to close thi s skill gap. The government of Ethiopia 

looks at the public TVET as the key in improving the producti vit y o f the enterprises and 

increasing thei r competiti veness in the global market. 

Government involvement gocs beyond Illere provision of TVET. The Ministry of Education 

administers the centra lized exam at the end of the primary school, and scores all thi s exam 

determine if a student cont inues to the preparatory school or is placed in the TVET track. This 

nat ional exam also dctermines which level or the TVET the individual can join. Furthermore, 

the allocat ion or the numbers or places ror spcc iu li7..a ti on is al so centrall y determined. [n thi s 

regard. TVET system in Ethiopia is essentially command driven, even though the govcrnment 

recognizes the importance of ensuring the systcm is sufficienll y flex ible and responsive to 

dcmands of industry. 

Tcchnical and vocational education (TVET) is institutionally separate from the rest of the 

education system, and fo rms a parallel track. Students entering TVET stream after completing 

grade 10. have fi ve opt ions open to them, depending on the score received in the national exam 

(level I, level 2, level 3, level 4, and level 5). Students who complete level 3 or train ing after 

grade 10 arc considered to have completed first year or college leveL ludents that allain level 4 

and level 5 in TVET can continue to higher education. 

Registration lIlIil Training: A student who cannot join universities based on the result or the 

nationn l examination can join a lVET institution. Students choose sector (department) based on 

the result . Students follow training in the institut ion for 8 hours a day. lllc delivery or training is 
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based on in·school and co-operative training. In In-school trai ning student are facilitated by the 

trainers and mostly on class room based which is face to face training and trainers always 

conduct and facilitate training. 

Cooperlllive Training: The training that is provided by the institution, which is in-school 

training, is not full y supported by practice because of constraint like cost, environment and so on. 

Therefore , companies playa big ro le in order to fill thi s gap. Such training is known as a co­

operative trai ning. 

I IISliflltioll{l/ Assessmellt: Traini ng is accompli shed by taking assessment at the end 

of each level in which the student takes a summativc assessment. Th is assessment is insti tutiona l 

assessment. Institutional assessment is level based assessment. rVET training is given based on 

LEVEL, as LEVEL 1 up to LEVEL 5. In order to pass to the next level and to take the national 

assessment. students arc expected to take institutional asscssment. 

Nlltiol/al llssessmeltts (Competellcy of certificate (COC)).This refers to an autonomous 

government organizat ion delegated by the Fedcral TVET Agency to properly and effcctively 

implcment assessment and certi fication. The coe organization facilities the dissemination of 

in formation for the assessment and certification program in various media plat forms; provides 

candidates and other stakeholders of the TVET with the Occupational standards that arc 

appl icable to their occupation, to guide their manpower in their fu ture plans. 

Outcome Bused Training. Blended learn ing can be described according to (29]. "a learning 

program wherc more than one delivery mode is being used with the objective of optimizing the 

learn ing outcome and cost of program delivery" The national TVET system in Ethiopia, in line 

with many modern TVET systems worldwide, wi ll be re-organizcd into an outcome-based 

systcm. This means that identified competcnces needed in the labor market will become thc final 
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benchmark of teaching, training and learning, and that all institutions, rules and regulations of 

the TYET system will be (re-)defined so that they support citi zens to become competent. 

Another definition of blended learning is used to describe learn ing that mixes variolls evcnt­

based acti vi ties, including face-to-face classrooms, e- Iearning, and self-paced learning" .When 

we think of outcome based train ing, the following basic tasks are performed: students conduct 

training based on their learn ing preference, and can take the training based on their own 

performance, students should not necessaril y come to school every time, trainees take pre 

assessment fo r choosing department. Currentl y rVET agency in Ethiopia cannot implement 

outcome based training properly or blended learning as only face-to-face learning acti vity is 

being conducted. 

Project-based Le(lmi"g: Project-based learning offers quite different tasks on the re lationship 

between working and learning and between being a worker and learner. Teachers will give 

students the task integrate prev ious learning to using their experience in 'real' workp lace and try 

to so lve the ' real' work problem. It wi ll help students more to expose to real world of work and 

can be understood as the kind of thing that real workers do (30]. 

The overall implication of the current training practice at the rVET stream is that it has not 

reached the expected level to attain the intended goal as stated in the nat ional strategy 

implementat ion document. This suggests the need for the train ing improvement of the silllation 

at the stream so that the objectives of the system can be achieved successfull y. And one of the 

ways of improving the system is conducti ng research to identify the problems and suggest 

solutions. Thus, thi s practical study was initiated to contribute one' s share by designing and 

implementing a web based e-Leaming support system at the selected rVET institutions at the 

Addis Ababa City Administration. 
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Chapter Four 

Req uirement Determination and Analysis 

4.1 Overview 

This Chapler focuses on the requ irement analysis of the proposed system called E·[carning 

support system for TVET training. It also sketches the bus iness model and the spec ifi cati on of 

the requirement. The work in this chapter was based on the primary and secondary data which is 

gathered from fi ve di fferent rVET institutions in Addis Ababa. Information about the existing 

system has been collected mainly through a questionnaire, interview, observation and document 

anal ysis method. The detail s about the questi onnaire and interview are given in Annex A. 

4.2 Funct iona l Requirement 

The system contai ns the following functional requirements: 

• The system should allow to register trainers and trainees 

• The system should allow system administrator to lupload teacher guide. 

• The system should allow trainees to down load learning material based on their preference 

(audio, video, and text), sample COC Exam, assignment and rel ated documents about 

TVET. 

• The system should allow trainer to upload assignment 

• The system should allow trainees to submit assignment by email 

• The system should enable trai nees Check unit of competency result 

• The system should allow to trainer upload sample COC Exam and institutional Exam 

• The system should allow system admi nistrator to send notification to teachers by mobile 

• The system should to allow system admin istrator and trainers to create event news based 

on r VEr . 

19 



--

• The system should allow system admin istrator to generate report based on co llcctcd data. 

4.3 No n-Funcliona l Requirements 

Thc following li st of non functional requirements is expected from the system. 

4.3.1 User Illterface . The effective usage of the system is highly affected by the user interface, 

how it is designed. The user interface should be simple and must be attract ive in order to be 

visited by users. In general, web based application must contain other known link , to navigate 

easily, must conta in the user manual to fully use the system. The system shou ld be user friendly. 

4.3.2 Availability. The system must be available whenever it is needed by the user. The aim of 

Ihis project is to give a service at any time and any place learning with se lf pace. Therefore, the 

system must be avai lable all the time. 

4.3.3 Perforuulllce. Since it is a web based system, it nms on any system capable of running a 

web browser. Although clients run on PC, the server should be powerful which is handling 

request even high traffi c time. 

4.3.3 SeCllr;ly Issue. Students and trainers profile should be secured from unauthorized access. 

4.4 System Model 

The system mode l is used to analyze the system clearl y. Different components in a system are 

described using UML tools. The main objective of these tools is to design and to understand the 

system requirement in a better way. 

4A. 1 Actors: In TVET e-Ieaming, there are four type of user, as shown in the Table 4.1 . 
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Table 4.1 Actor name and description 

Actor Na me Description 

Administrator Performs all administration related task, create accoun t, upload document 

(rVEr Agency) and send notification to user. 

I 
Trainer A trainer is responsible to upload learning material , send notification to 

trainees . 

\ Trainee A trainee IS a legitimate person who is allowed to get registered for the 

training 

Department Uploads institutional document, register trainees and post event news. 

Head 

~---
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4.4.2 Use e lise Diagrams: Use case is used to descri be the functionality o f the system from the 
actors' po int of view. 

Register trainer 

Register trainee 
~:..----, 

, , 
manage account of trainer , 

mangae account of trainee 

update trainer record 

\ 

\ 

\ ' \ , 
't u 

-

\ " \ , 
, { u.s 

\ 

-) 

--
- , 

update trainee record - , - , -, , , 
) u.se} - I 

view report of tranner 
I 

view report trainee 

Figure 4 .1 Use Case Diagram fo r Administartion Related Task 

rtment head 
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WET agency 

I 
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Trainer 

.1 

Send notification 

Upload learning malenal , 

download teacher 9,.,Ulde 
, , 

create event newes 

upload teacher guide 

upload sarrple exam _ 

upload insitutional document 

dO'Mlload Assignment 

Upload assignment 

, 
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I 

I 

I 

, I 

(de ) 
I I , , 

/ j U5e ) 

I I 
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I 

I 

I 

I 

I 

I 

Figure 4.2 Document and News Related Usc Case 
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4.4.3 Description 0/ Use Case: The description IS important (0 show the funct ionality of the 

system by lIsing natural language in a step wise manner. The system use case descri ption is 

found in detail in Annex 8. 

4.4.4 Class Diagram: Class diagrams are used to describe the structure of a system in terms of 

classes, attri butes, operations, and association of objects in the class. Basic objects of the E-

learni ng for the TVET training arc: Trainer, Administrator, Department head, Learning material, 

Event news, and notification. 
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Figure 4.3 Class Diagram 
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4.4.5 Sequence Diagram. A sequence diagram ties use cases with objects. 1\ shows how the 

behavior of a use case (or scenario) is distributed among its participating objects. Sequence 

diagrams fo r the use case are given in Annex C. 

I 

I· \ 
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Chapter Five 

System Design 

The proposed system is designed based on the functional and non- flll1ctional requirements and 

analysis models defi ned in the previous Chapter. Consequently, the design goa ls, architecture, 

subsystem decomposition, deployment di agram, persistent data management of the new system 

have been identi fied, designed and presented in thi s section. 

5.1 Des ign goals 

The design goals are derived from the non-functional requirements of the system. They describe 

the qualities of the system. These goals consider the following criteria. 

A. Pe rformance Criteria 

\. Responsive time: The system should provide as fast response as poss ible, at least before 

the sess ion expIres In registering the trainees and give any accessible information. In 

order to minimize the time it takes to provide response, stored procedure is used in the 

database and middle· tier processing code is made as efficient as possible. 

ii. Th roughput: The system should be able to support a number of users at a time using the 

available bandwidth of the system. The SQL server DBMS used in the system 

development supports a number of user concurrent accesses of the database without 

consistency problem. 

B. Maintenance Criteria 

I. Modifiab ili ty: the system should be easily extensible to the need of the TVET agency 

and to add new functionalities to the system. The system is bu ilt from several 

independent classes which can be used as a standalone application or replaced by olher 
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classes. Thi s makes the system easy to change the ex isting func ti onality or add new ones 

when the need arises. 

ii. Extensib ility: the system should enable the addition of new functionality without any 

restriction. 

Ill . Portab ility: The system should be easily portable to different platforms. As the 

ASP.NET languages ach ieved platform independence through the Common Language 

Runtime (CLR), the end user can use the system using any browser slIch as Fi rcfox and 

Internet Explorer. 

C. End User Criteria 

I. Utili ty : The system must address the possible funct ional requirement of the system 

/ users. Consequently, all the functional requirements ident ified in the preceding chapter 

have been implemented in the system. 

b 

II. Usabi lity: The system should be user friendly, and easy to learn and use. Moreover the 

general TVET learning page as well as trainers, trainee' s registration page have bccn 

made accessible all together from a single mai n window in a wizard form ror ease o/" 

usability. 

D. Dcpcndability Criteria 

I. Robustness: abi li ty to survive invalid user input is assured during data inpu t, 

updating and deletion of data by providing some information about the error and 

then the system resets itself to the previous safe state. 

i!. IlcliabiIity: in order to maintain the difference between specified and observed 

system behavior we try to test it as much as possible. 
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iii. Availab ili ty: the system should be available for any legitimate users as long as 

the service provider is available or it is not shutdown by the system administrator. 

iv. Security: the system does not allow non·authorizcd users using a fOfm based 

authentication. 

5.2 Architec ture 

At a high level, the arch itecture of an application defines how different parIs of the system arc 

organized and logically separated yet ensuring that they work together. The archi tecture used for 

the system is three tiers: client tier, middle/web tier and the data tier as ill ustrated in Figure 5. 1. 

Such an architecture is one of the most commonly used Iypes of archi tecture for web-based 

applications as it provides greater application scalability, high nex ibility, high crficicllcy, lower 

maintenance, and better reusability of components. 

I e ........ .,Iog"TI 
~ollole lelePl~) I ExI_Iir1atm) 

W eb browser I T - I 

--- I 
_s... w 

o .. s_ 

'--

M.cldie o. 0 .. \Ie, 

Figure 5.1 Architecture of the TVET E·learni llg Support System 
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The client tier is the application's user interface containing data cntry fo rms, report access links 

and cl ient side application that are running on the web browser of the user machine. The trainees. 

the trainer and the administrator and other users of the system interact direct ly wi th the 

appl ication through this user interface. It interacts with the web/application server to make 

requests and to retrieve data from the database. It then displays to the user the data retrieved from 

the server. 

The middle tier contains two parts of the E·leaming application, i.e., the web server (application 

server) and the business logic. The web server (lIS) hand les all HITJ> requests coming from the 

client machines. The requests could be a request for adding new records, display ing ex isting 

records, or a request for report generation and others. It is also the web server which manages the 

responses that is forwarded to the client machines. The business logic component is responsible 

fo r handling all the core functionalities of the system such as input val idation, performing 

calculations, report generation, access and retrieval of any data required by the cl ient. When the 

data is submiued from the client machines, first it wi ll be handled by the funclions of the web 

server and then transferred to the business logic for processing. Again, the business logic 

processes the data and sends it either to the database or back to the web server, thi s is determined 

by the lype of service required. It also interacts with an external system called Mobile telephone 

10 accept notificat ion information. The data tier layer is concerned with the data storage and 

persistence issues. It is implemented using SQL Server 2005 database. The database can either 

be stored on the web server itself or on a different machine; however it needs to be easily 

accessible by the web server. 
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- 3 Subsystem Decomposition ,. 
In order to red uce the complexity of the system analysis (appl ication domain) tasks of the 

system we have identified smaller parts called classes in chapter four, simi larl y, to reduce the 

complexity of the system design (solution domain) we decompose the system into simpler parIs, 

called subsystems, which are made of a number of solution domain classes. Each subsystem can 

be represented as a directory ~ontain i ng all the files implementing the subsystem with a set of 

related operations that share common purpose so as to provide service to other subsystem. Figure 

5.2 shows the subsystem decomposition orthe system. 
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Figure 5.2 Subsystem Decomposition 
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5.3.1 Leamiug Sllbsys/~m: This subsystem allows Trai nees or trainers to make an order 

for a resource . This subsystem is intended to serves trainers and trainees download 

necessary learning materials and other related documents. In addition, trainees can 

check their own results for the unit of competency. which is progress chart . 

5.3.2 Teaching S ubsystem: This subsystem is intended to give answer for learning 

material (aid) accordingly by different media types. And trainer al so upload other 

related documents for trainings like assignment, sam ple COC exam, make accessible 

unit of competency result for trainees. 

5.3.3 Report Generatioll Subsystem: This subsystem is intended to serve pri marily the 

r VET agency which is managed by administrator of the system, by providing access 

TVET institutions perfonnance with regard to uploading material, trainer status, and 

institution status. 

5.3.4 Administratioll Subsystem: This subsystem enables the administrator to manage 

user accounts. The management includes creation of new accounts. removing the 

existing accounts and modify ing accounts. This subsystem also enables the 

determination of who has access different page. 

5.3.5 Notijic(ltion Subsystem: This subsystem enables trainers to receive noti fication bye· 

'\ b' h The ma,'n task of this subsystem is to send updated mal or mo lie pone. 

informat ion about TVET agency for trainer and trainee. 

5.3.6 Registralion Subsystem: this subsystem is accessed by the department head and 

d d t . ers current status information. 
administrator to register and to see stu ent an ram 
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5.3.7 EvemlNews Subsystem: thi s subsystem is accessed by Administrator and dcpanmcnt 

head. Through this sub system administrator and department head responsible \0 

transmit information with related to news, events or any advertisement. 

5.4 DCIJ loyment Diagram 

A deployment diagram of a system shows the hardwarclsoftware mappmg. The subsystems 

(components) ofTVET £· Iearning support system identified in the preceding section arc mapped 

onto the web and server node as shown in Figure 5.3. The client program (the web browser) wi ll 

communicate with those ASP.NET applicat ions (subsystems) residing on Ihe wcb·scrvcr through 

an I-rrrr connection. And those subsystem components on the web server communicate with the 

data base system through an ASP.NET connection. 

:c l ient ma.chine :\Aleb/ appl ic atIon server 

Ad,,.,,n' $u.,,.t,o n aob..,-5tern 

Web B rOlNse r H TTP 

$ Learn, ng s ubsystem I 
Sen d n o t,f i c olion aob systc,,-n 

: : : R~g, s"'8 hon 5U~,",e,-n I 
$ Report $ UbBY$IQm I 

I A SPNET 

:Data base server 

T VET E·l earnlng 
da l abase 

Figure 5.3 Deployment Diagram 
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5.5 I'crs islcnt Dll ta Managemenl 

Persistent data management deals with how the persistent data are stored and managed. 

Information related to trainers, trainees, learning material, notifi cation, and other related 

information are persistent data and hence stored on a database management system. Moreover, 

storing data in a database enables the system to perform complex queries on large data selS. In 

order to store data persistently in a database those class objects identified in the class dingram of 

TVET e~tcarning are mapped into tables and the attributes into fields to the respecti ve tables . The 

tables of the system with their respective fie lds and the relationships thaI exist between the trtblcs 

are illustrated in Figure 5.4. 
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~ , ~ ~I 

l =- , , , 
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Figure 5.4 Re lationships between Tables 
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Chapter Six 

1m plclll en ta t ion 

In this chapter, the development tools used in the implementation of c- Iearning support system 

prototype is presented and the prototype itself is discussed by tnking its sample snapshots. 

6. 1 Tools :l lId Technologies Utilized for Implcmcnl:llion 

Several loo ls and technologies were uti lized for the purpose of developing the pr IOIYPC of 

TVET E- Icarning implementati on. The following is list of the programming, communication, 

and database Management and operati ng environment used in the prototype implementation. 

• Visual Stud io 20 10 version, with the language visual # unci ASP.Net server is used fo r 

deve loping the prototype. 

• Microsoft SQL Server 2005 database server is used for l>Cfsistcnt data Managcmcnt on 

thc E- tcarning server. 

• Microso ft Windows 7 operating system is used for the e-Iearning server. 

6.3 E-Iearning SUI)port System ror TVET Tnlining 

The implementation of the system consists of the development of a number of web-forms. 

database entries and store procedures. Every web-form includes one or more data-tab les to 

transact relevant data. According to the relationship between the wcb-forms, data-tables arc 

created. The interfaces are categorized into three main interface componcnts: Administrator 

service in terface. trainee service interface and trainer service interface. llle following section 

describes the three parts. 
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6.3.1 Adm inist rator Service Interface 

When the system is being activated by the Administrator, the home pnge of the system is 

displayed as shown in Figure 6.1 
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IMTrtutlOns. 
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Figure 6. 1 rYET E-Learning supports I-lome Pngc 
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Administrator enters the user name and password in order to login into the admi nistrator service 

home Figure 6.2 shows the administrator login page. 

lopI -()pe'l 

,. £<M ._ 8oob .... m I'Mge!$ 100II Hdp ..... 

PI I ASF ENTER YOUR US[R ACCOUNT 

Figure 6.2 Administration Login I}age 
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Administrator of the TVET agency can sec now service home page in the Figure 6.3. On thi s 

page dirrerent services are available. 

o !elf; ~l ~,.-t:' . Oper. 

ioc:l~ 

ADDIS ABABA 110 AGENCY 

o· 

Figure 6.3 Administrator Service Home Page 
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When administrator wants to register trainers slhc cl icks the Register tcacher page thai displaces 

as Figure 6.4. Administrator now fill s the information of tile trainers. 

" 1,1I1t • 

" 
It,tI ,: • 

IJIVEr • .. 

\ Su 

, I 

Figure 6.4 Trainer Regist rat ion Page 
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If admini strator wants to edit the trainer's in/ormation, admin istrator click on the edit tcacher 

link Figure 6.5 shows the ed it process. 

http:/>1ot~2lEditT ~1dItr"'!fr· Optr. 
o " ,oti\ BoWn..rb look 

: 1«tJ; . ·1e<1.hc1bl9S9l _. X 

1+ • .. +1 ? ~ " ~ http://k:(llhc!1;lgi9MdiTt~htr.llF' 
~ 

I'it! (OITIf .. oo.n Log !lUI 

, 

Figure 6.5 Trainer Edit Page 
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If an ad ministrator wants to send notification to the trainers by mobile. sthe clicks on the send 

nOlification li nk Figure 6.6 shows this process. 

'0 hlljrJlIocellost"!r.I921SendNQtr.utiOfLflPl" Opel'l 

,leW 8<lctnll!b 
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911122111 • 
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~ 
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Send Message 

I I t 
Figure 6.6 Send Notification Page 
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An administrator uploads tcachers guides based on the level by cl icking the upload teacher guide 

link from the administrative service pagc. The process is shown Figure 6.7 

.. 

l .... 

I 

\ 

~ Figure 6.7 Upload Teacher Guide Page 
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Event or news can be SCnllO trainers by an administrator. i f sthe wanlS 10 send c\cntfnc\\ s 10 the 

trainers; slhe clicks the send even! link. The process of creating events is shown in Figure 6.8 

'" http... Ioc.olhc><t."~'_ 

I. + • +1 ? 11 g ~ """~Iloc_It'~l ~\"""Ipo 

" "'" 

J ,. Figure 6.8 Create EvcntINcws Page 

42 



I 

If an administ rator up load sample exam for the institutions. s/hc can cl ick on the upload exam 

link. Figure 6.9 shows this process. 

",,,'U 

-

,,. .; ... -----~ 
Figure 6.9 Upload Sample Exams 
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6.3.2 Tnlincr Service Inte rface 

The system is being activated by the Teacher. The home page or the system is di splo)cd \\hieh 

contains the avai lable services that is provided by the Iminer and Evellt and news from the TVET 

agency. Figure 6. 10 shows this process. 
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Figure 6,10 Tra iner Service '·Iorne Page 
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If the trainer wants 10 upload assignment for the student sthe clicks on the link for upload 

assignmen t. Figure 6. 11 shows the process. 
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Trainer can also down load teachers guide by clicking on download teacher guide link. Figure 

6.12 shows the process o f downloading leacher guides. 

tcp/lOc~T~.~. 

fiI fdol i ltlO Boob'ntIb 'Mdgtb Tool! ~ 

Wei COmE' OJ ..... lt log au 

~"Ie you (an get latest Teachers Gwde Teacher Guide 

er,ts will reach us on : 
davo@yahoo.com 

Figure 6.12 Teacher Guide Download Page 
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Trainers can also upload learning material ror the trainers. To upload learn ing mnlcrial by 

di Ocrcnt media type trainers click on upload document li nk . Figure 6. 13 shows the process. 

o ,..1K~~ofI" . OpttI 
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Figure 6.1 3 Upload Documents Page 
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6.3.3 Sludcntff rai ncc Service Interrace 

Since students access the services of TVET E-Icaming system through their computer. after 

Buthenticat ion of the user. Figure 6.14, will be displayed. 

\Iu«It lO9'" • Oporl 

lit ( .. Vi 8octn,."" ~. od,,",' Tool. Hdp 

PL EASE f NTER YOUR USER ACCOUNT 

-

. '. 

Figure 6.14 Student Login Page 
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When the student initiate the system, the service home page will be displayed as Figure 6.15 

through thi s page the student can choose the different services that can be del ivered to the 

trainees. This page also contains Events and news with regard to the institution. 

o ,, 'IDc~'iLt d~' ClF«1 
fie 16l \. ~ lod9tC Icd! ~ 

Upcoming ~vrnt and news 
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" . ... ... . 

Figure 6.15 Student Service Home Page 
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If the student wants to see the sample exam that can be coe or institutional slhe can search by 

the level. To do these cl ick on the link ofsampJe exam. Figure 6.16 shows the process. _~~ 
O ~~~·()pefl 0- iI> 

lie Ilk It... ~ .'.~ l«t Kdp 

seltct your level 

tf'.'Ell 

Figure 6. 16 Sample coe and Institutional Access Page 
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If trainees want to download learning materials according to different media types. the student 

can select di fferent institution and level to which s/hc wanlS to download learning material s by 

cl icking learning materia l download link Figure 6.17 shows the process. 

I httpJllo(lholtcm2.'tiIrIngnwttr~ · Optri 

~ EM: 'kw 8eehl'IIIh '1I1:1aetl T QoIs Ht!p 
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select Institution t.fl'@ • 

select your level l,.,'II1 · 

Search 

Figure 6. 17 Download Learn ing Malcrial l)age 
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Trainees can also download di fferent insti tut ional document with regard 10 the institution policy. 

curriculum, Occupat ional standard and the like. To do thi s, trainees click on download 

inst itutional document link. Figure 6.18 shows the process. 

lIIIp/~mll 00a.n0nI6oomIoocL.sp: . Oport 

ffo £dol \ ... ~ 8ooI;nwIo.. 'Ni:l:jotl 10.... Help 

Ht:·" you co '-,ent InstitutIOnal documents 

Figure 6.18 Download Institut ional Document Page 
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Chapter Seven 

Evaluation of E-Iearning Support System 

7.1 Overview 

The c-Iearning support system is developed to enhance the outcome based training in TVET 

institutions. In order to evaluate the prototype, different trainers and trainees were in volved. The 

prototype system usability evaluation is performed based 0 11 the ISO 924 1 usablity testing 

criteria, which is a product that can be used by specified users to ac hieve speci fied goals with 

c!Tecti vcncss, efficiency and satisfaction. 

The prototype test was conducted on personal computers. After the development was complclCd, 

the prototype was deployed on one of the Five rVEr institution, which is Mismk TVEr 

institution 10 conduct a real environment testing on the actual computers used by Ihe trainers and 

trainees. 

The object ive of the testing is to evaluate: the compatibi lity of the TVET E·learning support 

system prototype on various OS and browsers, the sati sfaction of the user and the performnnce 

(e fficiency and effectiveness) of the prototype while using the TVET E·learn ing support system. 

7.2 USllbili ty Testing 

Development of application needs usabil ity testing before application released to the intended 

place. The general principles of effectiveness and efficiency that contribute to characteri ze 

usability as expl icitl y mentioned in ISO 9241. According to ISO 9241 [3 1] defines u5<1bi lity of 

the product as the extent to which the product can be used by the spec ifi ed uscr to achieve 

specified goal with effectiveness, efficiency, and satisfaction in specified context of usc. 

Therefore, effectiveness, efficiency, and user satisfact ion arc the three major usability auributcs. 
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Usabi lity testing is performed by identifying representative users, representative computers (0 

and browsers), and representative tasks which arc related to the TVET c-Icaming support system 

prototype. Totall y 14 volunteer respondent are chosen to conduct prolOlype test ing survey wi th 

dilTcrcnt browser type, different operating system. The questionnaire is prepared based on the 

three usabil ity attributes. The questionnaire contains 14 questions in Iwo parts as ind icated 

Annex c. 

7.3 Test n csult lmd Discussion 

In the testing process, 14 respondents are chosen based on the status, which is like levell , level 

/I or level III trainees and in the case of trainers level A, level 0 and level C. Among 14 

respondents 8 of them we[e male and 6 of them were female. The cnti re respondent had 

experience in internet browsing. 

Table 7. 1: Description of computers used in testing process 

No Computer model OS used DrowseI' used l~c lI llll'k 

I Acer m2 series Xp service pac 2 Intemet explorer pass 

2 Dell 380 Xp servi ce pac 3 Mozilla Firefox pass 

3 Dell 620 Windows 7 Mozilla Firefox pass 

4 Dell 390 Windows 8 opera pass 

5 Dell 390 Windows 7 Google chrome pass 

6 Dell 390 Windows 7 Mozi lla Firefox pass 

7 Dell 390 Windows 7 Mozilla Firefox pass 

S Acer m2 series Windows 7 Mozilla Firefox pass 

9 Dell 390 Windows 8 Google chrome pass 
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No Computer model OS used Browser used HCIIIlIrk 

10 Acer m2 series Xp service pac 3 opera pass 

I I Dell 390 Windows 7 opera pass 

12 Acer 1112 se ries Xp service pac 2 Mozilla Fircfox pass 

13 Dell 380 Windows 8 Internet Explorer pass 

14 Acer m2 series Windows 7 ]'Hernet Explorer pass 

As shown in Tab le 7.1 , two computer type (dell, acre), four different web browsers (internet 

explorer, Mozi ll a, opera, GoogJe chrome) and four operating systems type arc used in testing 

process. Even though most of them are tested on windows 7 and Mozi lla Fircfox as shown on 

table 7.1 

The c1icnt.side script is executed on the client·side and the interaction is vcry fast especiall y for 

thc Google chrome web browser. The Google chrome web browser is vcry fas t compared to 

olher web browser. The testing result also reveals that the entire web browser and al l operating 

system ean run the prototype without any difficulty. 

Table 7.2 sUlllmarizes the participant result of the web based e-Icarning support system 

questionnai re each question in number. 

Table 7.2: E-Ieaming support system questionnaire result summary 

Question no. Strongly Agree j Neutral Disagree Sirongly 
Disllfree aeree 

0 0 I 8 4 2 

2 6 5 3 0 0 

ss 
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Question no. Strongly Agree Neutral Disagree Strongly 
agree Oisugrcc 

3 8 4 I I 0 

4 5 4 3 2 0 

5 4 3 5 2 0 

6 8 4 2 0 0 

7 7 6 I 0 0 

8 4 6 2 2 0 

9 5 4 4 I 0 

10 8 4 2 0 0 

II 5 4 4 I 0 

12 All 14 computers can run TVET e-Ieaming support system prototype. 

For di scussion purpose, we categorized the user response into three categories: stfongly agree 

and agree in one group as a good result, neutral, and disagree and strongly disagree in one group 

as a poor result. According to the participant, the e- Ieaming support system prototype could run 

in all type of operating system and browser which are listed in table 7.1. As the result shows, the 

e-1carning support system prototype 100% looks good. But, the interaction speed showed 

different results depend on the browser and the operating system as discussed above. 

As shown in the table 7.3 77.29% of the participants were satisfied while accessing the c­

learn ing support system. 17.2 %of the participants' response was neutral and the remaining are 

disagree on it. Table 7.3 describes in percent which was described in table 7.2. 

I , 
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Table 7.3: E-Iearning support system questionnaires re d ' . 
spon en! result summary In percent (%) 

Question no. Strongly agree Agree Neutral OislIgrcc 
I 57. 1 28.5 14.28 0 
2 42.8 35.7 21.4 0 
3 57.1 28.5 7. 1 7. 1 

4 35.7 28.5 21.4 14.2 

5 28.5 21.4 35.7 14.2 

6 57.1 28.5 14.2 0 

7 50 42.8 14.2 14.2 

8 28.5 42.8 7. 1 0 

9 35.7 28.5 28.5 7. 1 

10 57.1 28.5 14.2 0 

II 35.7 28.5 28.5 7.1 

12 100 0 0 0 

Average 44.11818 28.5 1667 17.215 5.325 

Generally, the prototype evaluation showed that better satisfaction and work in good manner on 

the specilied browser and as. Finally, this is a beginning work to enable uscrs 10 usc the c­

learning support system from any type of browser and as. Therefore, we bel ieved thai the result 

IS good as a beginning work. 
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Chapter Eight 

Conclusion and Future Work 

8. 1 Conclusion 

The development and advancement of computer technology has made computers to be pari of 

everyday human life activities. Education is an area where human are involved in a day to day 

activity of their life, for it deals with behavioral, attitude and sk ill changes. The same is true for 

the usc of computer in education. This work has enabled the delivery of learning ll1a!cri al s and 

nccessary information for TVET to be efficient and it has also achieved intcracli vily among 

students and teachers in Ethiopia. 

Education has long benefited from the use of computer, such as laptop, desktop but research in 

the use of computer in learning is recent. The aim of this project is to look al the possible effecls 

of using computer to support TVET learning. 

In developing countries like Ethiopia, people do not have convenicnt environment to follow 

educati on in anywhere and anytime. E-Ieaming is one way to remedy this problem. In traditional 

e-Iearning, the minimum requirement is sti ll a personal computer (PC)--<:onsequcllt ly an 

absolute independence in location is not provided. 

Th is problem could be solved by using E-Iearn ing support system and available dcvices slich as 

computer, mobile. Since the majority of students at insti tution have a computer and illlcmci 

connection, E-Iearning could be an important instrument fo r assisting TVET learning in the 

future. 

In thi s project work, it is identified that Addis Ababa TVET institutions are nol giving successful 

out The prl'mary cause of Ihis is the traditional way of teachingltmining COme based training. 

activity in TVET institution. Therefore, supporting the TVEr institution's train ing by web based 
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c-Lcaming support system can solve the problem of traditional training methodology; so that the 

outcome based TVET training object ive can be achieved. The contribut ion of this project is to 

reduce face-Io-face communication between trainee and trainer by giving different functionality 

like uploading and downloading learning materials, looking progress chan (resull), send 

notification SMS by mobile, assignment submit, create event news. 

In thi s project work, it is identified the problem, pcrfonncd requirement analysis and we have 

developed a sys tem that makes use of e-Iearning. The c-Lcarnillg support system lor TVET 

training is a web-based application. The e-Learning system was developed using Microsoft 

visual studio Edition (Visual C#) and runs on a broad variety of computers. The usability test for 

InC system was perfonned and the evaluation nas shown tne successfulness of the web 

application. 

8,2 Future \Vork 

This work can be considered as gate opener all E·lt:arning to suppon rVET training in Ethiopia. 

But, there are many issues that should be considered when a web based e·lcarning sU Plxm 

system arc developed, such as chatting service, forum services, which is a service that the rVET 

community discussed with regard to the rVEr training. Thus, as a future work these two 

services can be considered to enhance the outcome based TVET tra ining by e.lc.lfIli ng. 

Future research work on the area could corne lip with solutions for the above issues and related 

Ones. Trends in e·Leaming technologies suggest that they have the potenlialto impacI posi tively 

h fi '1 's expeclcd lhat lcaming will On learning in general and rVEr in particular. In t e near ulUrc, 1 1 , 

d I h II into the leamer' s Environmcnt mOve more and more outside the classroom an ectures a s 

both in real and in virtually mediated method. 
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Annexes 

Ann ex A: Structured Interview Questions 

I. What is TVET training in Ethiopian contex t? 

2. How do you describe the existing rVET learning problem system? 

3. What methods of teaching learning do the institutions usc? (Learning material, 

assessment methods etc ... ) 

4. Learning materials: 

I. With what fo rm? (On paper, on CD or other format) 

II. How is it organized or filed? 

5. Data or Information exchange: 

I. With which institutions? 

II. With what fo rmat? (printouts, meetings, soft copics, Internet, LA or other) 

III. I-low often? 

6. Analysis and reporting: 

I. How is it done? (manually, semi automated, or fu ll y automated) 

II. How often? 

III. What type? 

7. What problems do you face with the existing reporting system if there are at al l? 

.. ? 
8. What future plans are there wi th regard 10 rVEr trammg. 

9. Intervention of curricula changes 
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10. Could you please provide the major curricular changes d rna e at your inslitUlion interns of : 

a. Subjects/trades changes 

b. Contents changes 

c .New learning areas/methods changes 

d. Time allocat ion changes 

c. Professional change 

f. Structural change 

g. Organizat ional change 

h. Technical or scientific change New media 

1 [ .In your opinion what are the reasons for the r VET curriculum to be re formed between 200 I 

and 2010, would you please specify? 

[2. In your opinion what are the factors that may influence the effectiveness of a TVET system 

on competence based training? Wo~ld you please specify the major once? 

Internal factors External factors 
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13. What factors do you think that influence the effecti veness ofa TVET system based on 

outcomes based rather than curricula (concept of competcnccs)? Would you please specify the 

major once? 

Internal factors External factors 
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Annex B: Use Case Description 

Table B1: Use Case Description/or Log;n 

Name of lise case J: Login 

Actor: IIser (Administrator, trainee, trainer, Dep(lrlmenl head) 

Descrp!ioll : IIser 10 use the §E'tem 
Precondition: a IIser must be authorized IIser 

Flow of CI't!flts: 

I. The lIser initiates the system 10 login. 

2. 71,e system prompts the user 10 enler IIser name lind /xls"word. 

3. The IIser enters user name and password and submits. 

-I. The system checks the user name and passlI'ord.{aflernalil-e A} 

5. The Jystem displays the first page of the Jystem. 

Allem util'e A : if the user doesn '[ exist 

The system informs Ihe user that he/she is not eligible, and the ,,),srem gives the IIser {III oplion, 

which are tries again or cancels action 

Post cOlldilio,,: The user logs in into the system. 
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Table B2: Use Case Description/or Regisfer Trainer 

Name of lise case 2: register frainer 

Actor: Administrator: 

Description: fO register someone as a trainer o/fhe instilufion 

Precom/ition: a trainer must be from institution 

FlolV of e1-'ell ts: 

I. The Administrator: initiates the system to register the nell' traifler. 

2. The system displays student registration page. 

3. The Administrator: fills all the necessary in/ormation abollf the trainer. 

./. 711e Administrator: submits the page. 5. The system checks fire I'afida/ion and correc/ness of 

filled/arm. [All AI 

6. The system confirms the registration o/the new trainer. 

Altematille A if the form is 1I0t filled correctly: 

7/Je system redisplays the page and orders the IIser 10 jill valid in/ormation 

Post conditioll : The new trainer name will be regislered into trainer dalllbase. 
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Table B3: Use Case Description/or Regisler Trainee 

Name of lise case 3: register trainee 

Actor: Trainer 

Descriptio,,: /0 register someone as trainees a/the ins/ill/tion , 
Precollflifioll : a trainer must be from a registrar of the institufion 

E~'el1lflo",: 

I. 111e Trainer initiates the system to register the new trainee. 

2. 11,e jysfem displays student registration page. 

3. The frainer fills aI/the necessary information ab~Ul/he trainee. 

l The lra iner submits the page. 

, 5. The jystem checks Ihe validation and correctness a/filled/orm [Alt AI 

6. The system confirms the registration oJlhe new slUdenf. 

,\: I' 
I 

Allemfflive A If the form is nol filled correctly. 

I. The system redi.~p/ays the page and orders the Irainer (0 jill valid ill/orlllolioll 

Post cOlUlitioll: The new trainee name wiJI be registered into trainee databme 
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Table B4: Use Case Description/or Manage Aceol/III ojTmmer 

Name of lise case 4: manage account a/tanner 

Actor ; Administrator 

Description: fa make active a/user account 

, Precondition: a trainer must be registered 

Evelltflow: 

J. 7i'ainees want to be register as a trainees of the im'filuliol1 

2. The adminisrrator active the user account. 

Post couditioll: trainer active 10 use the accounl 
. Table 85. Use Case Description for Manage Account ofTanne! 

Name of lise case 5: updale trainer record 

Actor: Administrator 

Descriptio,,: fo update trainer record 

Precol/dition: trainer must be registered 

£~'elllj1ow: 

J. Trainer must be needed fa be updated. 

2. Administrator will search the updated dala. 

1. Administralor l1'illupdate data. 

/fupdare 1101 performed in the right way [alternate Ai 

Altefllative A: 

Th h . t jill again the IIpt/atedfiled. e system redisplays the page and orders t e tramer 0 

Post condilion: trainer updated 



Table B6: Use Case Description/or Trainees Record 

Name oj lise case 6: update Trainees record 

Actor: frailler 

Descriptio,,: 10 update Trainees record 

Precolldition: Trainees must be registered 

EI'ell/j1ow: 

I. Trainees must be needed 10 be updated. 

2. Trainer will search the updated data. 

J. Trainer will update data. 

Ijllpdale 1101 performed in the right way {alternate Ai 
I 

Allemolil'e A : 

The lystem redijplays the page and orders the trainer [0 jill again fhe lipdatedfiled. 

Post conditioll: trainee updated 

70 



Table 8 7: Use Clue Descriplionfor View Report 

Name 0/ lise case 7: View Report 

Aclors: Administralor 

Description: To view [he status of/rainers 

Precolldition: an administrator must be reJ!isrer as adlllil/i~'lrator oJlhe rVET 

Flow of Ellent: 

I. An administrator wanls to view slallls a/his/her lrainers 

2. Administrator logs in to Ihe system supplying IIser name and IXlsslI'ord 

1. System dijplays a/orm for search crileria/or a trainers 

~. Administralor sefecls to view Ihe required report 

, 
5 . System displays the appropria/e report 

• 
Post cOlldition: Adminis/ralor view report 
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Table 88: Use Case Description/or Upload Learning Malerial 

Name 0/ lise case 8: Woad learnin1! material 
Actor: department head 

Description: to lip load learning material by different mediajormat. 

Pre condifioll : The user should login to the Jystem and learning material is available. 

Flow 0/ ellen Is: 

1. Hie user presses the " Upload learning material" billion 

2. The system prompts the IIser 10 seleclthe inslitufion, level. 

1. The system diJplays dialog box 10 select 'he materials Ihatwill be loaded illio 

the server. 

;. n ,e IIser selects the file and submits fh e dialog box. 

5. The Jyslem starts IIploading rhe materials il1to Ihe server fAil A}. 

6. n,e .\yslem confirms the sllccess/ul uploading o/fhe jile. 

AlterlUtlil!e A If error occurred 

1he JYSlem confirms the user fhat error occurred while uploading the fi le alld 

In!omIJ' lo reload il or do it other lime. 

p . . . 'lI bIt d ' 10 Ihe serrer and ready 10 osf comilllOlI : learning matenal WI e lip 00(, e /11 

Be downloaded 
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Table 89: Use Case Description/or Download Teacher Guide 

",,(ifil l! of lise elise 9: Download teacher guide 

Aclors: Trainer 

Description: To download the teacher gUide. 

I're cOlUlitiou: The user should login. 

FloII' of evellls: 

I. The IIser presses the "Download Materials " bUllon. 

2. The system displays all teacher guides according to the level. 

3. The lise,. select the teacher guide for the level fhat "elshe wa1lt download. 

.J. The system srarls to download the jile into the user storage. [All AI 

5. nle !Jyslem displays confirmalion message when it fin ish loading. 

AlteTlUtlil' f! A If any error found and can nollo continlle dowllioading 

nle .IYSlem informs the user Ihal downloading the materials/ailed 

Currently and reminds Ihe user [a Iryagain/Oler. 

Post cOlldition: leacher guide will be downloaded illlo user storage device. 
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TlIble 810: Use Case Description/or Creale El'enr New!J 

Ntlme 0/ use case 10: create event news 

Actor: administrator 

Description: To create event news for the user 

I , 
Pre conditioll: The IIser should be authorized and login to (he sy.\'lem 

FlolV of ellents: 

/. The IIser initiates the system 10 post news. 

2. The jyslem displays post page. 

1 H,e IIser writes required news, notice or any iliformalion ilJlo 'he /x ige. 

~. n,e IIser submits fhe page. 

l The system checks the va/idalian and correctness a/filledform. [All Aj. 

6. 711t! system confirms the post. 

Altemative A: If/he form is not filled correctly 

The .Iys/em redisp/ays the form and orden the l/j'ef to jill valid ill/ormalioll. , 

Post cOlldilioll: The post will be available on the website. 
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Table 81 J: Use Case Description/or Upload /nsliluliorw/ DoclimclII 

Nam/! of lise elise J 1.' Upload institutional document 

Aclor: Administrator 

Description: 10 IIpload different institu/ional documents/or the user 

Pre com/ilion : The administrator should JOIlin to Ihe jystem and reacher J!.lIide is lII 'flifable. 
Flo", of evellts: 

1. The IIser presses the" Upload teacher guide" bu/fon 

2. The system promprs {he administrator 10 selecllevel. 

3. The system displays dialog box to select fhe lIIa/erio/s, which will be loaded (0 ser\'er 

compuler. 

4. The administrator selects the fi le and submils the dialog box. 

5. The system starts uploading the materials into Ihe server. [Alt Aj. 

6. The system confirms Ihe successful uploading of the jile. 

t 
I ~ 

Al/ermllive A If error occurred 

711e ~yslem confirms the administralOr thaI error occlII'red while IIploading Ihe file alld 

Informs 10 reload if or do il olher lime. 

Post cOIlt/ilioll : teacher guide will be uploaded into fhe ~'er \ 'er and ready fo be downloaded 
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Table E12: Use Case Description/or Upload Sample Exam 

Name of lise case J 2: Upload sample exam 

Actor: Administrator 

Description: To upload sample exam for the Wier. 

Pre condition: The Administrator should login 10 fhe ,\y.\'tem and sample exam is lIl'tlifahle. 

Flow of Clients: 

I. 71,e IIser presses the " Up/Dad sample exam " billion 

2. The sY!1'rem prompts the administralor 10 select level. 

J. ?'l,e .Iystem displays dialog box 10 seleci/he sample exam Iha/will be loat/ed ;1110 

the sen'er. 

4. H,e adminisrrCIlor selecls rhe file and !}'/lbmits the dialog box. 

J The system srarls uploading the sample exam in/o the !1'erller, {All Aj. 

6. 711e sysfem c01?firms the success/ul uploading a/theji/e. 

Altem(lli l'e A If error occurred 

I. The .Iyslem conJirms the adminislralor lilal error occlirred while IIploadillg 'he file lIlId 

I II/forll/,~' 10 reload il or do it olher lime 
, 

Post cOlldilio,,: sample exam will be downloaded into mer storage device. 
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Table 8 13: Use Case Descriplionjor Upload illS/illl/ional Document 

Name of lise case 13: Upload institutional documenl 

Aclor: Department head 

Description: to IIpload institutional document Jor the lrainees 

Pre condilion: The depar/ment head should login 10 Ihe .\yslem and illSlilliliollal documelll is 

(lvailable. 

Flow of eve"'s: 

I. ll1e IIser presses Ihe "Upload inslitutional dOCl/menl" billion 

2, The sys/em prompts the departmenl head 10 selecl lhe inslillltiofl. 

3. n,e .~yslem displays dialog box to selecllhe materials that will be loaded inlO 

Ihe server . 

.J. n1e depanmen/ head selecls Ihe file and submils Ihe dialog box. 

5. n,e ~y.wem s/arts uploading the materials in/a the server. {All AI 

6. lhe .\ys/em confirms the success/It/uploading o/Iheftle. 

Allemalh'e A If error occurred 

The ~yslem confirms rhe department head Ihal error occurred while /lploadillg IheJtfe and 

In/arms 10 reload it or do it other lime. 

Post condition: insti/lllional documenl will be uploaded infO Ihe sen'ef a"d ready 10 

Be downloaded 



Table 814: Use Case Description/or Download Sample Exam 

Name of lise elise 14: Download sample exam 

Actor: trainees 

Precondition: The user should login. 

Pre cOlldition: The user should login. 

Flow of events: 

I. The user presses the "Download sample exam " billiOn. 

2. The system prompts 10 search sample exam according 10 level. 

1. The user selecl the sample exam/or the level that he/she want download. 

4. The .\ystem S/(II'IS 10 download the file into the user storage. {All Aj. 

6. The system confirms Ihe sllccess/uluploading a/the file. 

Alternative A If error occurred 

l1Je system confirms Ihe department head that error occurred while uploading Ihe file and 

Illforms 10 reload if or do it other time. 

Pm;/ cOllditioll: sample exam will be downloaded infO IIser slorage device. 
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Admin 
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upload tether guid 
bu ttonO 

S;~ilecI U 

Annex C: Seq uence Diagram 

pload conlrol Upload form 

C IV<HC I} 

l 
"[] 

, 

X 

Figure C 1: Upload Teacher Guide Sequence Diagram 

I EleaiTlltlg database I 
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Use' 
I 

login Button login Control I Login Form I ElearTlllg O~abase l 

~ 
ChCRU 

I AcuYaie{j '(l 

r:r----S~h~O~,~~)r_--~.[J X W : 
rill ana §Jomi user name aM passworoO 1] 

Vefit iCaoohO '" 0 
I 
I 

I I [r --- -- 06'"1< -- ----9 
I I 

I 0- -----1lCT<no.71ellgwO - - - - - - - 0 
I 
I 

)( 

Figure C2: Login Sequence Diagram 
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u." , 

Logout Button 

CiiCRiJ ·0 
, 

0 
X 

Logout Controll 

ACilvate(} 1J 
1 
1 

0 , 

, 
1 

0 

, , 0-- -----"''''''',7Ie'9''0 - - - - - - -0 

Home page 

SMOW() .~ 
, 

X 
[ogoiliO 

Fig C3: Logout Sequence Diagram 

I Elearl'llng D~abase l 

, 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

.~ 
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User 
I 

""ahnge passNord Button change pass Control 
Change form I EleamlOg Database I 

ChCK() ] 
, 

u 
AcuVAteO '(l 

Snow(J 

I 

I 

I 
I 
I 
I 
I 

~I-----~-=~~----.£~~': . Change pas§\\/ord(J 

.e 

x cr- -----1:;onfinf(r - - - - - -

I 

D------"""'fTDVAedgeO - - - - - - - ~ 
I I 
I 

)( X 
Fig C4: Change Password Sequence Diagram 
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A Edit user Button lEd It Control 

Adrntni~ator 
, 

CiiCKO ·0 ~ , 

0 
Acl iVale(j 

X 
~ t:.diI user proflieO 

'1J 

~ , 

, , 

I I Edit form I Eleamng Database l 

ShO'MJ "0 
I 
I 

·0 
ae 

[J+ - - - - - "C5nfirrr(r - - - - - -

0- -----"",rroi'ledgeO - - - - - - - ~ 
, I 

* >< 
Fig C5: Edit Prolile Sequence Diagram 
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C reate event Bun o n Contro l 

AdlTl,n i stra lor ~--------,---~ 

o , 

o 

, , 

0--, 
X 

GllcRO ·0 
r[]l' r----'A""' .IV.'"t~.(D)--~"[J 

X 0 
AOOIi eVent :ilia liews\) 

- - - - - "'7\Cknb\l:(o!ljg"e(j - - - - - --0 
, 

X 

I I Elearnong o8laoase l 
'----,-' 

Evenl f orm 

SPl6W() "0 
·0 , , 

~ 
Savel) 

.~ 

Fig C6: Create Event News Sequence Diagram 
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I Send notilicatron Sutton I 
Adm .... sUatOf 

~ , , 
·0 . 

CliCkO 

u 

/ tlOUhcatlOn form I I Elearrwlg Databasell user IISI 

Attwa(i!!(j '(l 

, X 
: [j- ---- "C6hIihf\r --- ---~ 
, , 

D------"",,,,""~o(j --- ----0 
, , 

)( 
I 

>< 
Fig C7: Scnd Notificati on Scquence Diagram 
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Annex 0 : Sample of the Database Scripts 

set ANS I NU LLS ON 
set QUOT ED_I DENTIFIER ON 
go 

,q,LTER PROCEDURE [dboj. (addTeacher) 

AS 
BEGIN 

-- Add the parameters for the stored pro~edure here 
@techld int output , 
@Fname nvarchar 1100 , 
@Lname nvarchar 100 , 
@Oepartment nvarchar 100 
@Inistitution nvarchar 100 
@email nvarchar l lOO I , 
@phone int , 
@gender nvarchar 100 
@levell nvarchar 100 
@date datetime, 
@status nvarchar 100 
@password nvarchar 100 
@year int , 
@depHead nvarchar 50 

inse r t i nto 
teacher Fname , Lnarne , Department , In istitution,email,phone,gender, levell,date,pa 
sswo rd , yearr , depHead 

va lues @Fname , @Lname ,@ oe par t me nt,@ Inistitution,@email,@phone,@gender,@! 
evell , @date , @password , @year , @depHead 
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Annex E: Sample of the Code behind the User Interfaces 

C# code for the Send notification by SMS fonn . 
using Sys tem; 
using System.Collect ions.Generi c; 
using System.ComponentModel; 
using System,Data; 
using Sys tem. Drawing; 
using 5yst em . Linq; 
using System . Text; 
using System .Windows.Forms; 
us ing System.IO. Ports; 

names pace Send Notification 
{ 

public partial class Forml Fo rm 
( 

public Form1() 
( 

InitializeComponent(); 
} 

private void cance l_Click(object sender, EventArgs e) 
( 

Close() ; 
} 

private void Forml_load(object sender, EventArgs e) 
( 

1/ TOOO: Thi s line of code l oads data i nto the 'elearningDataSet.teache r ' 
table. You can move, or remove it, as needed. 

this.teacherTableAdapter.Fill(this,elearningoataSet.teacher); 
popports(); 

} 
public vo id popports() 
( 

} 

#region Display all available COM Ports 
string[] ports = SerialPort .GetPortNames(); 

II Add all port names t o the combo box: 
foreach (st ring port in ports) 
( 

thi s . comport.ltems.Add(port); 
) 
#endregion 
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} 

private vo id Send_Click(object sender, EventArgs e) 
{ 

} 

} 

int users=le,count; 
count,. 3; 
MessageBox . ShowC"Message sent for " + users + users "); 
Close(); 

private void filIToolStrip8utton_Click (object sender, EventArgs e) 
{ 

} 

tcy 
{ 

} 
this.teacherTableAdapter.Fill(this,elearningDataSet,teacher ) ; 

ca t ch (System. Exception ex) 
{ 

System,Windows,Forms.MessageBox ,Show(ex. Me ssage); 
} 

private void comboBox4_selectedIndexChanged( object sender, EvcntArgs e) 
{ 

} 
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Annex F: Questionnaires for Usability Testing 

E-Icaming support system usabi li ty testi ng questi onnaires which hel ps to know user satisfaction 

about the services provided. 

I. Background information llbout the devices lind the use r 

a. Your computer model name _ _ ________________ _ 

b. Your web browser name ___________________ _ 

c. Do yo u have internet browsing experience? A)Yes 13)No 

d. Arc you familiar with any e-Iearni ng app licati ons? A)Yes I3)No 

II . Prototype 
111C following items rclate the different features of e-Iearn ing support system. Kindl y indicate 

your agreement by making "..J" in the boxes. 

I No. Questions 

"" 
0 ~, - 0 

" " • " c 0 0 • " = 
0 0 0 

" c • c • • :t ~ g • ,;; " ,;; • 
I Do you think the e-Icarning support system 

provides easy navigat ion? 

2 Do you think searching the educational material 

is fac il itated easily? 

3 Do you think update the educational material is 

fac il itated easily? 

4 Are you satisfied by the user interface of the 

application? 
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0 
0 • 
" " .~ 
~ 



5 If an error occurs, do yOll think the application 

should provide appropriate support to manage 

error? 

6 Do you think that the appl ication provide 

detailed report? 

7 Do you thi nk Acti vating a li nk causes a change 

that confuses you? 

8 Do you think response lime for mosl operations 

is fast enough? 

9 Arc you satisfied by the c-Iearning support 

system application service? 

10 Do you think that instructional con lent, lea rning 

tasks, teaming aids. arc easily accessible? 

II Do YOll think the security of user is maintained 
I I 
I properl y? 

12 Is your computer can fun c-learning support 

system app lication? 

Please wrile any other comment about the c-Iearning support systcm: ___ _____ _ _ 
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