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To develop the multimedia software for the Department of Engineering and Computer 

Graph ics, Guangdong University of Technology, Guangzhou, Zou et al. , (2003) used many 

developing too ls, such as ' TOOL-BOOK', ' AutoCAD'. ' 30smax', ' Photoshop', and ' VB'. For 

the web-based software, they used ' FrontPage' and ' Oreamweaver' to establish the main page. 

They used ' Flash' to draw 20 animations and used VRML to establ ish real time 30 

animations. 

2.3.2 Implementation of e-learning applications in the teaching a nd lea rning process 

On the quest ions of who shares knowledge? Where is knowledge shared? What sort 

of Knowledge is shared? And. how is knowledge shared? Huysman and De Wit (2002) break 

down the answers into three critical aspects of knowledge-sharing: managing knowledge­

sharing, learn ing from knowledge-sharing. and ICT support for knowledge-sharing. 

Technology can be used in education in two different ways: one as an add-on to make 

the current model of education more efficient. more equitable and cheaper, and two, by 

integrating technology into the entire education system to realize structural rethink ing and 

reengineering (Wawasan open university, 2017). To prepare for the education of the future, 

the blending of technology, pedagogy, and content is paramount and in considering the 

relationship between them, it is important to explore how teaching and learning can change as 

the result of using a particu lar technology (Olson, et al. , 20 II). Therefore, 'blending ' 

becomes the key word in implementation of e- learning applications. 

Blended Learning refers to learning models that combines the face-to-face classroom 

practice withe-learning solutions. For example, a teacher may faci litate student learning in 

class contact and use the e-learning application to facil itate out of class learning (Mikre, 

20 I I). Olson et al., (20 II ) point out that technology is a powerful and effective too l, however 

if teachers use it only as a delivery vehicle, the outcomes will be less than its potentia l. The 

challenge, they add. is to make full use of technology so that it doesn ' t become simply a 
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The participants responses during the eva luation FW, also unearthed new pet1inent 

info rmation tha t had not come through thus far during the study. Participants, especially the 

lecturers, pointed out the issue of students not attending lectures because one feels he ' s ahead 

in coverage of the content and as such attending lectures would be a waste of their time. This 

concern of lecturers about lecture attendance of students who feel they have covered ahead 

was addressed by Zuo et a l.. (2003) when they reported about the case of the Department of 

Engineering and Computer Graphics, Guangdong Uni versity of Technology, Guangzhou, 

China. who are among the leading implementers of e-learning applications in the teaching 

and learning of the ED course unit. They reported that those students, who understand well, 

can complete the fundamental requirements early. Thus the teacher assigns them to a higher 

miss ion, for example, 30 model ing, small design or jo ining the teacher's scientific research 

work etc. (Zuo et al., 2003). 

Also coming through for the first time was the participants· comments on how the 

A VA TED application had helped cut costs of weekly photocopying of handouts and printing 

assignments. Altho ugh not in the original intended functions of the application, this 

revelation was of great significance to the study especially in terms of cutting down on paper 

use and as such being an environmentally friendly intervention since less paper means less 

trees cut to make them. 
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5.3 CONCLUSIONS 

Noam cited in U ESCO (2002) pointed out that. .. ln the past. people came to the 

information. and the info rmation v.as at the uni\l!rsit) . In the future. the info rmation "'ill 

come to the people. \\here\cr the) are··. B) tal..ing the learning of ED from ju t being 

confined in the lecture rooms. out to the students· ho~tcl s. on ta-xis. in the \ illage and an) 

place ''here the tudent ma) be at a gi\ en moment. the A VA TCD application ha sure I) 

taken the students· acquisition of drawing competencies in ED a step ahead. 

The positive responses of the participants in regards to; design, attitude, usability. 

sense of achievement and ease of A VA TED use means that the application has been able to 

address the issue of too much content versus limited time that was identified as a gap in the 

teaching and learning of ED. The intervention has offered new and better opportunities for 

differentiated learning of ED, students work more independently. and as such ED lecturers 

wi ll now have more free time to assist individual students according to need. 
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The ED Lecturers: To ensure a smooth integration of the A VA TED application into 

the teaching and learning processes of the ED course unit, the following recommendations 

are proposed for action by the course unit lecturers; 

• The lecturers should use A VA TED to cover content in conjunction with traditional 

methods. It's recommended that they keep attending to the students during the 

des ignated times for the course unit. 

• The lecturers should give assignments that compel learners to continue practicing 

drawing as they use application. 

University LMS Administrator: To ensure a smooth integration of the A VA TED 

application into the teaching and learning processes of the ED course unit. the following 

recommendations are proposed for action by the LMS administrator; 

• The admission of all CBE students offering ED to the University LMS system should 

be fast tracked to enable them access the application from any device that has internet. 

This would eliminate the need to carry their laptops around. 

• High speed internet should be installed everywhere around the university to enable 

students· access and download A VA TED content on the online university LMS 

network. 

5.4.2 Recommendations for Future Research 

Action Research is an ongoing activity and as such there sti ll exist several gaps in this 

area of teaching and learning of ED that calls for further research. I therefore propose four 

questions for future research: 

• What is the long term impact of A VA TED on the learners' ability to app ly learnt 

concepts at the workplace? 
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• To what extent does the current ED assessment criterion reflect a learner's 

competence in regards to parameters of drawing such as neatness, speed of drawing, 

interpretation, accuracy, and use of instruments? 

• How relevant is the current ED content to the learpers' future studies and the 

workplace? 

• How can the A VA TED application keep pace with the ever changing advancements 

in techno logy? 

The timeframe for conducting this action research study could not permit me to assess 

the long tenn impact of this intervention on the learners especially when it comes to applying 

the learnt concepts at the workplace. This information is very crucial in determining the 

overall effectiveness and efficiency of the intervention and as such highlight the weaknesses 

of the application that may need to be redesigned in the future. 

Whereas the main focus was on delivery of ED content, during the course of this 

research study, I discovered several gaps especially in the area of assessment that were 

critical to the successful teaching and learning of ED but as such fell o utside the scope of the 

study. The successful teaching and learning of ED in the CBE department can not only be 

addressed with an excellent deli very application such as A VA TED but a three dimensional 

approach that also includes revising the ED curriculum and designing a pragmatic assessment 

criterion for ED. The curriculum needs to be designed based of the requirements of the world 

of work and the assessment structure should encompass all parameters of draw ing such as 

neatness, speed of drawing, interpretation, accuracy. used of instruments among others. 

In addition, the ever changing technologies make it imperative that this intervention is 

constantly upgraded and refined to suit the hardware and software requirements of the ICT 

technology of the moment in time. The ICTs of tomorrow wil l be even more superior and 

have unlimited capabilities and as such the A VA TED concept will need to be evolved. 
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Appendix B: Student's questionnaire 1 

Pre-Drawing data (To be filled by participant selected for implementation of A V ATED) 

Please t ick the most appropriate answer to the question asked 

I. What is your background in Techn ica l Drawing (TO)? 

A. Started doing TO in 0-level ( I-S4) 

B. Started doing TO in A-level ( 5 - S6) 

C. Started doing TO at the university (Semester I ofyear I) 

2. How do you rank yourself in terms of competencies in TD? 

A. Excellent 

B. Very Good 

C. Good 

D. Fairly Good 

3. HO\ do )'OU rank yourself in terms of drawing speed? 

A. Very fast 

B. Fast 

C. Slow 

D. Very Slow 

4. How do you rank the neatness of your drawing work? 

A. Very eat 

B. eat 

C. Fair 

D. Untidy 

5. How comfortable are you with using drawing instruments? 
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A. Very comfortable 

B. Comfortable 

C. Not comfortable 

6. How do you rate your interest and motivation for TD? 

A. Very High 

B. High 

C. Medium 

D. Low 

7. Besides the teacher and/or lecturer, what TD references and resources have you consulted 

or used during your study of TD so far? 

8. Did you find T D lectures interesting and enjoyable? Please briefly explain your answer. 

9. In your own opinion. do you think you will be able to recall and as such apply the TO 

content you have learnt so far to solve future problems in engineering? Please briefly 

explain your answer. 

I 0. In your own words. describe your TO learning experience so far? 
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Appendix C: A V ATED Evaluation Questionnaire 

Please tick the most appropriate answer to the question asked 

Design of AVA TED 

1. How do you describe the overa ll design of AVA TED? 

A. Its poorly designed 

B. Fairly well designed 

C. It excellently designed 

2. What is your view on how the figures used in AVA TED were drawn? 

A. They were drawn very well 

B. They were drawn fairly well 

C. They were drawn very bad ly 

3. What is your view on the animations that a re used in A VA TED? 

A. They are very good 

B. They are fairly good 

C. They are not good 

Implementation of AVA TED 

4. On what device did you insta ll AVA TED? 

A. Smart phone 

B. Laptop 

C. Laptop and smart phone 

5. How do you describe the installation process of A VA TED on your dev ice? 

A. I had difficulty to install A VA TED 

B. It failed to install completely 

C. It was so easy to install 

6 . After installation of AVA TED on your device, how did AVA TED perform? 

A. It always hanged and stopped working 

B. Some files failed to work 

C. It worked very well 

7. Did you undergo training on how to use A VA TED? 



8. Was the training effective in getting you started in the use of A VA TED? 

A. No 

B. Yes 

Effectiveness of A VA TED (Attitude, Achievement and Usability) 

9. How did you find A VA TED in terms of usability (ease of use and navigation around 

the application) 

A. Very easy to use and navigate around 

B. Fairly easy to use and nav igate around 

C. Hard to use and navigate around 

I 0. On a scale of 1-1 0 how do you rank AVA TED In terms of being interactive and 

engagmg 

A. 1-3 

B. 4-6 

C. 7-10 

11 . How would you pre fer AVA TED to be packaged or made available for learning? 

A. CDs 

B. University Learner Management System 

C. As an application on the Internet 

D. Installed on department computers in the computer lab 

12. ow that you have used the A VA TED application, how do you compare it to the 

traditional chalk board method that was being used previously? 

A. I prefer the previous chalk board method only 

B. I prefer the use AVA TED only 

C. 1 prefer both being used simultaneously 

13. How has A VA TED impacted your ability to master concepts of engineering drawing 

A. Has not had an impact on me at all 

B. Has had limited impact on me 

C. Has had an impact on my ability to master concepts 
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D. Has had a great impact on my ability to master concepts in engineering drawing 

Efficiency of A VA TED (ability to address identified gaps) 

14. To what extent does AVA TED so lve the issue of too much content to be covered in a 

limited time? 

A. Solves it completely 

B. Solves it to some extent 

C. Does not so lve the issue completely 

15 . Has A VA TED improved the frequency at which you practice drawing? 

A. No 

B. Not sure 

C. Yes 

16. On a scale of 1-10, how do you rank A VA TED in terms of enabling you to learn 

engineering drawing at any time of your choice and from any location? 

A. 1-3 

B. 4-6 

C. 7-9 

D. 10 

17. Describe in detail , your experience of using A VA TED and any comments that you 

may wish to add on its performance, effectiveness and efficiency. 



90 

Appendix F: Consent Form for Study Participants 

Date: -------

Greetings: 

I am a Masters of Vocational Pedagogy (MVP) student at Kyambogo Uni versity. 

I am pleased to invite you to participate in a research study on the ·Design and Evaluation of 

an Audio-Visual Animated Technical Drawing Application as a Learning Tool'. 

You were specifical ly invited to participate in this study because I believe that as a 

stakeholder. you have. one way or another. a part to play in making the teach ing and learning 

of Engineering Drawing (ED) in the department of Civi l and Building Engineering of 

Kyambogo Uni versity. 

Background Information of the Study 

The purpose of this study is to design an AVA TED application that can be used as an ED 

teaching and learning tool for the Bachelor of Engineering (BEng) students. and to evaluate 

the software's success and cha llenges when used for improv ing teaching and learning of ED 

for better learning outcomes. More specifically. by th is study, we shall seek to: 

I. Design an Audio-Visual Animated Technical Drawing (A VA TED) applicati on that can 

be used as an Electronic Learning (E-Learning) tool. 

2. Implement the A VA TED appli cation as a teaching-learning tool in the BEng program 

3. Evaluate the impact of the A VA TED application on the teaching and learning outcomes 

of ED. 

Procedure 

lfyou agree to be in thi s study, you wi ll be asked to: 
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• Participate in a workshop organized for installation and training of how to use the 

A VA TED application that wil l be held at NOMA 2 computer lab at Kyambogo 

Uni versity. 

• Participate in four sessions of I hour long drawing exercises at a place mutually 

agreed upon, 

• Fill in a data collection questionnaire at the end of each drawing session. 

• Participate in a Focused Group discussion (FGD) to evaluate the A VA TED 

application as a teaching and learning tool fo r ED. 

• Give permission to have your responses Video-Taped and transcribed; 

• Give permission for photos taken during the workshops and FGDs 1n which you 

appear, to be used in the report of the study, 

• Take part in a follow-up interview if necessary; 

• Meet ""'ith me. the researcher, to review your responses to confirm that they were 

correctly interpreted 

Voluntary Nature of the Study 

Your participation in this study is voluntary. I will respect your decision of whether or not 

you agree to participate in this study. You may decline to answer any question(s) as you wish 

or terminate your involvement in the study at any time if you so decide. 

Risks and Benefits of Being in the Study 

There are minimal risks through participation in this study. Your responses to questions 

during the interview will be kept confidential. Should there be an inadvertent breach of 

confidentiality. you will be informed immediately. But I assure you that such very unlikely 

inadvertent breach will not expose you to any ri sk. Findings and recommendation from this 

study may positively impact on the teaching of ED in the department of CBE of Kyambogo 

University and other Vocational institutions that offer the ED course unit. 
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Compensation 

There is no compensation prov ided for participation 1n this study. There will also be no 

financial cost to you should yo u agree to participate. 

Confidentiality 

All responses during the study will be kept confidential. I wil l not use your name, personal 

information. or your responses for any other purpose outside of the study. Data will be kept 

strictly under the MVP program and Kyambogo University regulations. 

Contacts and Questions 

You may ask any questi ons you have now. Or if you have questi ons later, you may contact 

me via phone at 0772373643 or e-mai l at mutronnie77@gmail.com. If you want to talk 

privately about your rights as a participant. you can cal l Charity Byarugaba. he is the MVP 

program administrator who can discuss this with you. Her phone number is 0774945565 or 

email address chari ty24pounds@gmail.com. 

Statement of Consent 

I have read the above information and I feel I understand the study well enough to make a 

decision about my involvement. By signing below. I understand that I am agreeing to the 

terms of the study described above. 

Name and phone number of Participant _ ___ _____ _ 

Date of consent -------------
Participant's Signature--- --- - - - -

Researcher's Signature --- --------



Major 

Objectives 

Preliminary 

Works 

Functionality 

Development 

Testing 

Key Tasks 

Identify Content 

Acquire Software 

Learn Software 

Determine Functions 

System Architecture 

Draw Figures 

Animate and Audio 

Home page Layout 

Unit Testing 

lntegration Testing 

System Testing 

93 

Appendix G: DESJGN WORK PLAN 

Lead Time Frame 

Person February March 

Lecturers 

HOD C BE 

Researcher 

All 

All 

Researcher 

Researcher 

Researcher 

All 

LM S 

Admin 

LMS 

Deliverablcs 

AVA TED Content 

Usc drawing, animation, 

and website design 

software 

Come up with the basic 

structure of the application 

Play back animations and a 

hosting home page 

AVA TED application 

works as planned and 

designed 



Major 

Objectives 

Installation 

Training how 

to use 

Using the 

application 

Key Tasks 

Computer Jab 

computers 

Personal laptops 

Smart phones 

Training Lecturers 

Training Students 

Lecturers 

Students 
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Appendix H: IMPLEMENTATION WORK PLAN 

Lead Time Frame 

Person March April Oeliverables 

Researcher Installing the A VA TED application on 

and LMS computes, Laptops and Smart phones 

Researcher 

and LMS 

Researcher 

and LMS 

Researcher Lecturers and students learn how to use 

Researcher the A VA TED application 

Researcher Lecturers and students use the 

Researcher A VA TED application as a teaching and 

learn ing tool 



Major 

Objectives 

Evaluation 
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Appendix J: EVALUATION WORK PLAN 

Key Tasks Lead Pe•·son Time Fa·ame 

Evaluation of Resea rcher 

application system and 

Performance on Stakeholders 

different media 

Evaluation 

application 

of Researcher 

and 

ergonomics (Ease of Stakeholders 

use) 

Eva luation of the Researcher 

applications abili ty and 

to address the Stakeholders 

identified gaps 

April Deliverables 

Determine how well the application runs 

on the desktop computers, Laptops, 

Smart phones and the un iversity LMS 

network. 

Determine how comfortab le the 

lecturers and students are with using the 

application as a teach ing and learn ing 

tool. 

Determine whether the application is the 

perfect solution to the gaps identi tied by 

the stakeholders during the work 

process analysis and future workshop. 
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Appendix K: AVATED EVALUATION INTERVIEW GUIDE 

RQt. How do you describe the overall design of AVA TED? 

RQ2. What are your comments on the installation and performance of A VA TED on your 

device? 

RQ3. How do you compare AVA TED with the chalk board method that was previously used 

in terms of being interactive and engaging in terms of teaching and learning? 

RQ4. To what extent does AVA TED solve the issue of too much content to be covered in a 

limited time? 

RQS. In your opinion, to what extent will A VA TED improve the frequency at wh ich you 

students practice drawing and also enable everywhere learning at ones convenience? 
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Appendix L: PROTOCOL FOR AVA TED EVALUATION WORKSHOP 

Research Topic: Design and Eva luation of an Audio-Visual Animated Technical 

Drawing Application as a Teaching and Learn ing Tool 

Introductory Protocol 

Thank you for agreeing to gather together so we all share o ur experiences of using 

A VA TED as a teaching and learning tool. Together we shall evaluate the design, 

implementation, efficiency, and effectiveness of A VA TED as you committed to do in the 

consent form that you signed w hen selected to participate in the study. I wish to also remind 

yo u that you are at liberty to withdraw from the study at any point if you so desire . 

Let us begin with self-introduction (Name and TO background) 

Discussion Points 

I . What is working well with the; 

a. Design of AVA TED 

b. Implementation of AVA TED 

c. Efficiency of AVA TED 

d. Effectiveness of A VA TED 

2. What is NOT working we ll with the; 

a. Design of AVA TED 

b. Implementation of AVA TED 

c. Efficiency of AVA TED 

d. Effectiveness of A VA TED 

I . What is the way forward fo r AVA TED 
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APPENDIXM 

Minutes of the CBE Engineering Drawing Course Unit Stakeholder' s Future Workshop 

held at Noma 1 House on 2"d December2016 

Attendance 

In attendance were 15 students, two lecturers, dean of facul ty of Engi neering, the Civil and 

Building department computer lab techni cian. and two members from the world of work. 

Agenda 

l . Opening Prayer 

2. Communication from the Researcher (Preparatory Phase) 

3. Critical Phase 

4. Categorizing the identifi ed gaps 

5 . Pairwise Ranking 

6. Fantasy Phase 

7. Reality Phase 

8. Closing Prayer 

Minute J: Opening Prayer 

A short prayer was led by the chairperson 

Minute 2: Communication from the Researcher (Preparatory Phase) 

The researcher welcomed members to the workshop. He introduced the background and 

purpose of the future workshop, the area of concern, and took participants through the values 

and rules of the workshop. 
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T he researcher introduced the area of concern as ' ENGINEERING ORA WING TRA IN ING 

IN T HE D EPA RTMENT OF CIVIL A D BUILDING ENGINEERING' and then the 

purpose of the future workshop whi ch was ·To subject the area of concern to a more in-depth 

inquiry so as to establish gaps and then determine an appropriate inte rvention for 

improvement" . 

Minute 3: Critical Phase 

The critical phase of the workshop was kick started by the researcher asking the participants 

to visualize w hat their expectations of engineering draw ing were at the beginning and what 

their real experiences of the course unit have been . 

EXPECTATIONS EX PERIENCES GAPS 

To find different sources of Only source of knowledge is the Limited sources of knowledge, 
knowledge lecturer and 

Available engineering drawing 
books are not illustrated wel l 
for a student to understand 
without help of the lecturer 

To find some practical aids and Delivery is only by lecturers No practical teaching aids and 
models to help in visualization demonstrations and sketches on anim ated models to reinforce 
of concepts the chalk board learning 

To do more practical work and Students don ' t engage in Too much time spent on 
appli cation of learnt concepts practical application of interpretation of drawings in 

knowledge learnt theory and not how to apply the 
concepts to actual practical 
work 

To use Computer Aided Design Only an introduction to No in-depth CAD training that 
(CA D) software computer aided designs (CAD matches what is needed at the 

Soft wares) is given leaving the world of work, and 
rest of the training as a personal 

Computers not enough for initiative 
students hands-on training. 

Use ICTs as a learning platform Teaching and learning takes No audio visual tutorial 
place only in the lecture room packages for use in teaching 

and learning, and 

To be taught what is only Same content for all programs Same Engineering Drawing 
content for all programs in the 



relevant to one's trade regardless of trade depattment. 

Course unit to be spread content squeezed into just one Too much content taught in a 
throughout duration of program semester and this means very short period (one 
to enable comprehension of covering too much in such a semester), and 
content small time 

Lecturers do not demonstrate 
with instruments because of 
time. 

Engineering drawing as a Study and draw only for the No orientation for the course, 
communication tool was to be exams and o student initiative to 
given the attention it deserves in practice learnt concepts 
terms of practice of learnt 
concepts 

To visit world of work and keep No field trip for the course unit Students don' t relate course unit 
pace with modern practices to world of work 

Minute 4: Categorizing the identified gaps 

The workshop suggested four headings in which to categorize the generated gaps and these 

were as follows: 

1. lCT integration into learning 

• No in-depth CAD training that matches what is needed at the world of work 

• Computers not enough for students hands-on training. 

• No audio visual tutorial packages for use in teaching and learning 

2. Teaching and learning methods 

• Too much time spent on interpretation of drawings in theory and not how to 

apply the concepts to actual practical work 

• Too much content taught in a very short period (one semester) 

• No student initiative to practice learnt concepts 

• Students don ·t relate course unit to world of work 

3. Department adm inistration 
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• Same Eng ineering Drawing content for a ll programs in the department. 

• No orientation for the course 

4. Instructional materials 

• Limited sources of knowledge 

• Available engineering draw ing books are not illustrated well for a student to 

understand without help of the lecturer 

Minute 5: Painvise Ranking 

The stakeho lders then used Pairwise Ranking to determine which of the headings and 

subsequent gaps were more 'pressing and as such needed immediate attention so as to improve 

the area of concern. 

Total tally Ranking 

3 

2 

2 

3 

Table 3: Pairwise Ranking of gaps 

Heading 2 and 3 tied in the ranking and the stakeholders voted again to determine which of 

the two was a more pressing issue as far as Engineering Drawing at the department was 

concerned. In the seco nd vote, heading 3 got 2 votes and heading 2 got 6 votes. The 

stakeholders agreed that teaching and learning methods gaps were the most pressing issues at 

the department and as such needed urgent intervention. 

Minute 6: Fantasy Phase 
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The fac ilitator guided the participants to produce ideas and solutions by critiquing the 

identified gaps from a bad to good situation without barriers in the mind. This generated 

many good solutions for the · idea store' and these are outlined below under the respective 

gap they address. 

I . Too much time spent on interpretation of drawings in theory and not how to apply the 

concepts to actual practical work 

• Project assignments that enable students put to practice the application of the concepts 

lea rnt in the lecture room, 

• Use of practica l aids and animated models during lectures to reinforce visualization 

and understanding of concepts, 

• Include field practical work to enable the students relate what is learnt in the lecture 

room w ith what is in the world of work. 

2. Too much content in limited time 

• Allocate more time to engineering drawing and split the content into different units 

spread over the duration of the program, 

• Develop audio visual animated tutorial s applications to use in teaching so learning can 

also take place outside the lecture room, 

• Tailor make content to a particular program (teach only what is relevant for the trade) 

so as to reduce on content. 

3 . Students lack se lf-initiative to practice draw ing 

• Lecturers should give more assignments that can enable students to continue 

practicing even outside the lecture room, 

• Attach allowances for markirtg assignments so as to motivate lecturers to g ive and 

mark more assignments. 
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• Reward students for extra practice with coursework marks so as to encourage them to 

continue practicing. 

• Develop audio visual animated tutorials that can be accessed outside the lecture room 

so students can learn and practice everywhere they are at a given time, 

• Lecturers to avail themselves for student's consultations on practice tasks that may 

have given them difficulty, 

• Encourage students to buy learning material s such as drawing equipment so they can 

continue to practice in their own free time without having to rel y on borrowed 

equipment, 

• Computer lab technician should participate in the teaching process especially in CAD 

training. This will enable students to practice CAD outside the lecture room at ones 

conven tence. 

4 . Students don't relate course unit to world of work 

• Students should get an Engineering Drawing orientation at the beginning of the course 

unit. This should emphasis that Engineering Drawing is the backbone of a ll 

engineering works, 

• Field tours at the beginning of the course unit to emphasize relevance, application and 

triangulation of concepts learnt, 

• Use of project based learning to enable students relate what is being learnt with actual 

application throughout the course of study. 

Minute 7: Reality Phase 

The researcher guided the stakeholders through an evaluation of the ·idea store' to choose the 

best suited ideas or solutions that can be put to more concrete terms. 
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The idea of Audio-Visual Animated Technical Drawing tutorials was chosen as the most 

reali stic idea that can be implemented in the available time. 

Stakeholders agreed that the intervention should have the following functions 

II. Easy to use and navigate 

12. Clearly define and explain the topic 

13. Show the application of the topic in Engineering 

14. Show examples of the topic in real day-to-day I ife 

15. Include audio explanation of the topic 

16. Include a video of the topic in three dimensional motion 

17. Show step by step visual animation of the examples 

18. Have assignments and tasks for students to practice 

19. Have provision for submiss ion of work and also feedback from the lecturer 

20. Include links to other university sites 

Minute 8: Closing Prayer 

The meeting was closed with a prayer from one of the members. 
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APPENDIXN 

Minutes of the A VA TED Evaluation Group Discussion Workshop that took place at the 

CBE department on the 2"d June 2017 

Attendance 

In attendance were 15 student participants and two lecturers of Engineering Drawing 

Agenda 

I. Opening Prayer 

2. Communication from the researcher 

3. What is working well with the; 

4. What is NOT working well with the: 

5. What is the way forward for AVA TED 

6. Closing Prayer 

Minute 1: Opening Prayer 

The workshop was opened by a prayer led by one ofthe participants. 

Minute 2: Communication from the researcher 

The researcher guided the participants to select the minute' s secretary for the day. 

The researcher then thanked the participants agreeing to share their experiences of using 

AVA TED as a learning tool as they committed to do in the consent form that they signed and 

also reminded them of their right to withdraw from the study at any point should they so 

desire. 

Minute 3: What is working well? 

The participants discussed and raised a number of areas that they felt were points about the 

intervention and these included the following. 
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Design 

• A number of partic ipants said that AVA TED had a good design 

• The red and blac k colors used for the drawings are good. 

• Audio clear, basic, and simple enough to be understood 

Implementation 

• A Y A TED is Easy to learn and use 

• The application Wo rked very well on Laptops 

• AVA TED enables team learning as participants shared laptops 

Effectiveness of AVA TED 

• The application increased our interest in ED 

• Seeing and listening to the step by step process as one draws made learning fun 

• A VA TED is interactive and easy to na vigate around 

Efficiency of AVA TED 

• Participants agreed that AVA TED cuts costs of weekly handouts and printing 

• The application has enabled us to learn at own pace and cover content faster 

• Has enabled us to learn from anywhere at anytime 

• Can always revisit a topic that has been forgotten or not well understood 

• Jt's easy to remember what is watched that what is read 

Minute 4: What is NOT working well? 

Then the participants discussed and raised a number of areas that they felt were issues that 

were not working well with intervention and these included the foll owing. 

Design 

• Participants raised the concern of only a few topics being included in the application 

• The issue of phone screens being too small to see the drawing lines was also raised. 

• Some buttons not working on smart phones 
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• It was a lso ment ioned in the discussions that the application files too heavy for some 

phones with small memory 

Implementation 

• The issue of cost of laptops was raised 

• Participants pointed out that when files get corrupted insta llation meant going back to 

the researcher and this was inconven ienc ing 

Effectiveness of A VA TED 

• Need for self-drive to motivate your own se lf to learn and cover content was raised as 

a maJor concern 

• Absence of fast forward and rewind buttons was found to be inconveniencing 

participants 

Effic iency of AVA TED 

• Participants observed that moving with Laptops everywhere is risky and increases the 

chances of them being stolen 

• The issue of not attending lectures because one fee ls he"s ahead in coverage was also 

raised 

• Some participants said they were addicted to hard copies of handouts 

Minute 5: Way forward for A VA TED 

The participants discussed and raised a number of solutions the challenges of A VA TED and 

these included the following. 

• The Civil and Building Engineering department shou ld allocate more resources to 

development and inclusion of more content in AVA TED 

• A separate application for mobile phones should be developed 

• The University LMS system should be fast tracked 

• AVA TED should be packaged and supplied on CDs 
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• There is a need for lecturers to g1ve ass ignments that compel learners to use 

application 

• More contro l buttons should be included in the application 

• Delivery of A VA TED on the internet would enable learning from any available 

device 

• Use AVA TED to cover content in conjunction with traditional methods 

Minute 6: Closing Prayer 

The meeting was closed by a prayer from one of the participants. 




