Appropriate Methodology for Project Based Learning in ESP
Through a series of methodological steps and guided writing templates, students can learn how to do project work. 
The difficulty students have with independent learning tasks in the Gulf is well known and recognized by English teachers, technical trainers and educational administrators alike. At an early stage in the learning process students develop a passive, teacher centered learning style which inhibits progress in the language classroom and this can have, later on in life, disastrous consequences in technical training. It is with an awareness of this problem that a radical revamp is now being undertaken at the primary level and secondary level in the UAE educational system. One perceived solution to this problem in universities and technical training institutions has been to incorporate project work into engineering and EAP courses. 
Simply having students do independent learning makes good sense from an administrative point of view. However, without the development of appropriate methodology to teach the students how to do project work, this is just throwing students in at the deep end and expecting them to swim.  This naïve assumption, normally meets with disastrous results. English teachers and technical trainers privately complain that project work is a waste of time and an inviable burden on both themselves and the students.  Technical instructors and English teachers will often end up spending an inordinate amount of time partially, or even wholly, writing students projects for them as they can see no other way to get them done. It is often difficult for the Western educator to appreciate this, but students often have no concept of the skills involved in independent learning and student reaction to such tasks can appear as inability or fecklessness. As educational psychologists like Sternberg have recognized, learning style is routinely confused with low ability and lack of motivation.
It is possible, however, to teach techniques to develop the skills required for student driven project work. Conventional learner training materials in modern ESOL unfortunately tend not to address this problem, requiring students to reflect on their own learning styles. Our students feel that such reflection is the teacher’s business and not theirs. If asked about their own learning style they simply respond with what they feel a good teacher would expect them to do rather than what they actually would do themselves.
Traditional Learning style
The traites associated with the passive learning style of students in this region are well known to all who work here. Students perceive their role primarily as a passive recipient of knowledge in a teacher centred classroom. Rote learning, reading aloud and even copying from the board are valued by students as learning activities.  However, spontaneous talk, communicative activities, discussion and problem solving can have an unsettling effect on class discipline or are met with a bored silence. They are perceived by students as activities that should occur outside the classroom. Technical instructors will often resort to having students copy from the whiteboard in order to calm them down when they encounter a bored but feisty class in the theory classroom (even though they know this activity is not productive for the students).
Widdowson (following John Dewey) (1990) pointed out that learners in traditional learning cultures tend to view learning as the transmission of knowledge rather than the development of skill by individuals. 
Karl Popper represented this view as the metaphorical ‘bucket theory of the mind’ wherein the teachers’ role is to pour information into a student recipient.

Thus, the development of individual work skills tends not to be perceived by the student as part of the remit of the learning process and a proactive role in problem solving is perceived as unnecessary (That’s thought to be the teacher’s job). The students readily apply themselves to the task of rote learning of vocabulary and preparation for tests but shy away from creative practical work, waiting for instructions and spoon fed orientation to complete individual assignments and projects.

Plagiarism
A further important manifestation of our students learning style is the extreme problem that students have in the Gulf with the concept of plagiarism. Naturally if a student accepts his traditional role as someone who is not required to actively contribute in the learning process, plagiarism is the logical solution to the task of going out and getting information for a project. This is compounded in technical study by a general feeling that ‘what is right’ is more important rather than the actual words used. 
It has been our experience though that, if correct methodology be employed, teaching students how to formulate their own note taking ‘questions’ then plagiarism is no longer an issue. Our main pedagogical challenge is to furnish our students with such necessary ‘scaffolding’ to assume an active role in learning. 
Learning How to Question
Another major manifestation of our students’ passive learning style is their reluctance to ask questions. ‘They don’t ask questions’ is a endemic complaint of technical instructors and other educators in the Gulf. Of course the students do not view this as their role in the classroom or workshop.

In our own educational tradition, it has been established that something like an internal conversation or dialogue needs to occur for effective learning to take place. John Dewey referred to this as ‘reflective thinking’ and Vygotsky (1978 ) went further in providing us with several popular metaphors including ‘scaffolding’ to ‘structure (the students’) consciousness’ through this process. It follows that a reluctance to ask questions precludes the ability to produce the kind of scafffolding required in a lengthy independent learning task such as a project.
A logical solution to this problem is teaching the students how to ask questions as well as give answers. 
Basic Project Work Methodology
Our methodology involves a process of guided note taking to elicit the basic meaning structure of a text – focusing on the questions rather than the answers. The students then write up text in their own words from their own notes.
In the initial stage as a guided writing process, it is already possible to have students produce text in their own words obviating the need to plagiarize. Following this students would use sets of question frames in order to formulate their own questions covering the propositional content of the text.

Worksheets are drawn up through negotiation of questions between the student, the technical instructor and the English instructor.
        Step 1           Teacher and student negotiate 

     questions and design a worksheet
 Step 2            Students answer worksheet from text or 

      from their own knowledge
Step 3            Students write text from questions and short answers they have given

       in worksheet (if need be with the original text physically removed to

       avoid plagiarism).
Example:

Mechanical Project  - Digital machines

Stage 1      
1. What type of machines are most important in the workshop?

_________________________________________________

2. Why are they important?

_________________________________________________

3. Are they operated manually or digitally?

_________________________________________________

4. What other machines do modern colleges need for students?

_________________________________________________

5
Why do they need these machines?


__________________________________________________

6
What is digital machinery known as?

__________________________________________________

7
What does the term cad/cam mean?

__________________________________________________

8
Why are digital machines more effective than manual?

__________________________________________________

9
What will you look at on your project? 

__________________________________________________

10  What will you choose?

__________________________________________________

Stage 2  (The student’s answers)

1 What type of machines are most important in the workshop?

Lathes and milling machines

2 Why are they important?

For student assignments

3 Are they operated manually or digitally?

Manually

4 What other machines do modern colleges need for students?

Digital

5 Why do they need these machines?

To train them for the modern world.

6 What is digital machinery known as?

cad/cam

7 What does the term cad/cam mean?

Computer aided design and computer aided manufacture

8 Why are digital machines more effective than manual?

Because they are more accurate

9 What will you look at on your project? 

different Cad/Cam machines available.

10 What will you choose?

The most suitable cad/cam machine for TSI

Stage 3 

Students write this information as a text (combining questions and answers). Without access to the original text the student is told to combine the questions and answers from this worksheet.

Introduction

The most important type of machines in the workshop are the lathes and the milling machines.  They are important because the students do their assignments with these machines. However, they are all operated manually.

Modern colleges also need digital machines to train their students for the modern world. Digital machinery is known as cad/cam machinery. The term cad/cam means computer aided design and computer aided manufacture. Digital machines are more effective than manual because they are more accurate.

In this project I will look at the different types of cad/cam machines which are available and I will choose the most suitable one for the mechanical workshop.

Students were often able to write this up retrospecively after the practical work was completed in a Higher Diploloma City and Guilds project. In Widdowson’s terms we need to show students how to ask the questions which elicit the key ‘propositional content’ of text and build this up into their own technical discourse. A process he referred to as ‘gradual approximation’.

This is a further simple example from an electronics project designed in conjunction with a page from www.howstuffworks.com (a site we have found useful for students to work on the background information for electronics projects).
Microcontrollers

1
What is a microcontroller?


a small computer________________________________________
2
How many tasks or programs does a microcontroller have?


only one_______________________________________________

3
Do they cost a lot of money


no they don’t___________________________________________
4
Do they consume a lot of electricity?


no they don’t____________________________________________________

5
In what kind of devices  can we find microcontroller chips?


 in cars, televisions, digital cameras, cell phones, camcorders, answering
 machines,laser printers, microwave ovens and many other modern 
appliances with digital displays_

Write this information up as a paragraph:

 
A microcontroller is a small computer. It has only one program or task.
 They don’t 
cost a lot of money because they are small and cheap to
 produce. Also they don’t consume a lot of electricity because they are 
very small. We can find microcontrollers in cars, televisions, digital cameras,
 cell phones, camcorders, answering machines, laser printers, microwave ovens
 and many other modern appliances with digital displays microwave ovens etc.
Finally our students were required to formulate their own questions from ‘question frames’ (see below) we developed from an analysis of project discourse.
As well as the reformulation of natural language from text which Widdowson termed rhetorical transfer he had also highlighted the importance of ‘information transfer’ from diagrams and other graphic aids which he noted obviated the need to ask questions insofar as they helped create their own information gap for the student to process.
Working with content based instruction in Canada, Mohan, like Widdowson, encouraged the use of ‘graphic organizers’ (diagrams, grids, flow charts etc.) Thus we have found it useful to transpose such propositional questions to a grid format and incorporate graphic organizers in order to emphasize the question effect of the proposition and help structure the production of student discourse.

In a similar EST / EAP context to our own,   Peter Master (1997) showed us how the basic propositional content of technical discourse could be described. He came up with a classification which he referred to as a model in EST. We found it related extremely well to our own technical manuals and other materials and the technical description required of engineering projects.
Following a short formal definition of the equipment or process. He noted that three or more of the following ‘amplification techniques’ were used in technical texts.
1         Further definition of terms in the opening definition          

2         Concrete examples or instances                                 

3         Parts or components 

4         Basic operating principle 

5         Purpose or method of use 

6         Cause and effect (what it does) 

7         Word derivation (of the term) 

8         Location and time (when and where it is used) 

9         Negative statement (what it is not)

10         Comparison and/or contrast
Finally a description of special uses or more complex types (of the device, machine or equipment being described) would be given.
Transposing this to a grid, we derived a useful framework for applied engineering projects.
	Amplification technique
	Example question
	Student answer

	Opening definition

	What is it?
	

	Further definition of terms in the opening definition
          
	What do you need to explain?
	

	Concrete examples or instances  
                               
	What examples are there?
	

	Parts or components

	What does it consist of?
	

	Basic operating principle

	How does it work?
	

	Purpose or method of use 
	        What is it for?

How is it used?

	

	Cause and effect 
	What does it do?

What will happen when…?
	

	Word derivation 
	Where does the term come from?
	

	Location and time (when and where it is used)
	When and where is it used?
	

	Negative statement (what it is not)

	What is it not?
	

	Comparison and/or contrast
	Is it better than…?
What are the advantages of…?


	


Problems and solutions
A further grid of this nature proved useful for project introductions where a research question is often stated and in projects concerning developments in technology where problems encountered led to innovation: 

	Task
	Question
	Your answer

	Define the problem


	What exactly is the problem?


	

	State the location


	Where is it?
	

	Consequences


	Why is this a problem?


	

	             Causes


	Why do we have this problem?


	

	Possible solutions


	How can we solve this problem?

Make a list of  possible solutions:


	

	Action to take

(The best solution )


	What will you do?

Which one will you choose?


	

	Reason for action


	Why did you choose this solution?


	


One problem can be the lack of rapport between technical instructors and English instructors due to problems of language awareness and understanding of ELT methodology. Our echnical instructors often could not envisage how their students could write projects in their own words. We found such grids were helpful in clarifying methodological procedure and convincing the technical instructors that the job could be done,. A guided writing plan negotiated between students and instructors helps resolve this type of issue as well as providing the student with a guided writing framework for his project. The following type of grid created with the help of the technical instructor how the student could produce relevant text in their own words. Effectively it was serving as an exercise in teaching methodology for the technical instructor as well as a guided writing template for the student.
Project example:
 Designing an A/C Water Recovery System
	Language function
	Question
	Your answer

	Definition of problem


	What exactly is the problem?
	There is a lack of fresh water.

	State location


	Where is it?
	The UAE and other desert climates.

	Consequences


	Why will this be a problem?


	A lot of people. Desalination is not desirable technology.

Pollution – makes sea too salty and kills fish etc.

	Causes


	Why do we have this problem?


	Desert climate. Insufficient water supply. Growing population, developing country.

	Possible solutions


	How can we solve this problem?

Make a list of  possible solutions:


	Import water

Desalination plants 

Dehumidification – water recovery from A/C

	Action to take

(The best solution )


	What will you do?

Which one will you choose?


	Design and build an air conditioning system dehumidifier/ water extractor.

	Reason for action


	Why did you choose this solution?


	It will provide cheap water and economize energy, lessen pollution etc.)


The students could write a paragraph based on this information combining questions and answers to produce text in their own words
Glossaries and labeled diagrams

With our academically able students we found much technical text can be too dense for them.  One useful task in terms of general description is the creation of a diagram with the labeling of a picture of some equipment and the writing of a glossary of the labeled terms. All levels were capable of doing this. Our military trades students were often able to do this in their own words without going back to their course notes or other reference source as they were sufficiently familiar with the type of equipment they were wiritng about and the exercise became a useful application and revision of technical course material
Example:
                                     The M16 Rifle 5.56mm
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Glossary
	            1. Muzzle
	This is the front side of the barrel and it reduces the flash.

	2. Barrel
	This is the metal tube through which the bullet travels after it leaves the chamber. 

	3. Handguard
	This protects  your hand from the heat of the barrel.

	4. Magazine
	The magazine holds the cartridges

	5. Trigger guard
	This prevents accidental firing of the weapon

	6. Trigger
	The trigger is pressed to fire the weapon.

	7. Pistol grip
	This is for holding or gripping the weapon firmly.

	8. Stock
	The stock is for supporting the weapon against the shoulder.

	9. Butt
	This is used for holding the weapon against the shoulder to prevent recoil

	10. Rear sight
	This rear sight is aligned for changing the range.

	11. Foresight
	The foresight is for aiming at the target.



	12. Carrying handle
	This handle is just for carrying the weapon.


Readily available graphic organizers were available on the Internet or in military handbooks in the form of specification tables which accompany all types of military and engineering equipment.
e.g. Describe this vehicle:
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	Name
	1017 A                                                       

	Manufacturer
	Mercedes-Benz

	Function
	medium truck

	Engine
	6 cylinder water-cooled diesel

	Dimensions
	Length: 7.2 m   Width:2.5 m

Height: 3.2 m

	Weight, loaded.
	12,200 kg

	Fuel Capacity                                  
	135 litres

	Range
	325 km

	Crew
	3

	Fording
	0.5 m


From this type of picture and table students were easily able to write a description. As with all the graphic aids, tables were also useful for giving short mini-presentations in order to practice such description orally prior to the writing task. This helped to get further ideas from colleagues on how the description might be developed and written. Eventually the graphic aids would be incorporated in the main project presentation. As they cover basic propositional content of the project.
Comparison and Evaluation of equipment
It was also possible to take two sets of specifications together as a comparison or

evaluation of types of equipment in a project or to contrast developments and improvements over time.
e.g.
Compare these vehicles:
	
	LEOPARD
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	BMP1
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	Function
	main battle tank
	infantry combat vehicle

	Max. speed
	72 kph
	70 kph

	Range
	550 kms
	335 kms

	Fording
	1.2 m
	amphibious

	Crew
	4
	3-8

	Armour
	spaced, multi-layered
	light (19mm - 23mm) 

	Armament


	120 mm gun

2 x 7.62 machine guns

8 smoke dischargers
	73 mm gun

1 x 7.62 machine gun

anti- tank grenades


With this type of grid it is possible to ask further interpretative questions to evaluate the information for a certain purpose e.g. Which vehicle would be more efficient or suitable in a certain terrain or battle scenario and why.
Historical developments

One type of popular project in military trades concerned historical developments and technical improvements in a certain type of equipment or craft.  It was possible for students to compare and evaluate a series specification tables to do this or create a time line and label the times certain equipment was designed, first produced, modified, stayed in service etc.
They could then easily write this up from the timeline as a pargraph in their own words. The following example is from a project on the development of the famous assault rifle, the M16, but the timeline graphic can be adapted to any type of project with a chronological development dimension. Students can get the dates from their research and then this information can be used as a guided writing exercise, again producing text in their own words
Historical developments

One type of popular project in military trades concerned historical developments and technical improvements in a certain type of equipment or craft.  It was possible for students to compare and evaluate a series specification tables to do this or create a time line and label the times certain equipment was designed, first produced, modified, stayed in service etc.

They could then easily write this up from the timeline as a pargraph in their own words. The following example is from a project on the development of the famous assault rifle, the M16, but the timeline graphic can be adapted to any type of project with a chronological development dimension. Students can get the dates from their research and then this information can be used as a guided writing exercise, again producing text in their own words

Example:

Important Dates in the Development of the M16


Describing Processes
In the description of processes ( how things are operated or work) it was possible to design worksheets with a text. Also or flow chart or event chain table could be designed by the students under the supervision of staff to describe processes or how things work, and this could be then written up in the students own words. Here is an example of this with the same type of 

Example:


Firing Sequence of the M16















Mechanical block diagrams could also be approached in a similar way in order to describe a process with a flow chart or event chain as an intermediary step. 

Conclusion
For a simple conclusion to a project questions such as the following were negotiated and could be presented as a worksheet or in grid format, answered by the student and then written up.
	
	Questions
	Answers

	Main result
	What was the main result of the project?
	I found out that…………………………….



	Interesting

Facts/points
	What interesting facts/discussion came out of the project?


	The interesting thing was………………….

	Useful learning
	How has the project helped you?
Why was it useful?


	It helped me understand…………………

Doing this project was useful because…….

	The future
	What will happen to the M16 in the future?


	The M16 will be…………………………

	Further questions
	Are there any further questions raised by the project work?


	

	Improvements
	How could you have done this project better (if you had more time and resources)?


	If I had more time I would…


Presentations
In our early work with technical projects we had noticed that students surpassed our expectations delivering presentations of projects, even when they had little involvement in the writing of it. It felt very much as though they had gone some way to achieving ownership of the project at this late stage.  The preparation of the presentation effectively required of them a reduction of the text of the report to the basic propositional content and their presentation had become an effective summary and a valid exercise. Role play as a learning activity is normally not compatible with our students’ learning style and yet role playing the teacher or presenter is something they will readily perform and excel at. 

One of the most impressive experiments was done by an Emirati electronics instructor who had his students re-present a series of revision classes

It was in conjunction with these presentations that we originally developed the following question frames which applied to technical presentations.

      Meanings of words and technical terms

1. What does …………..…mean?

2. What is………………… in Arabic?

3. Can you give me another word for………………………..?

4. Could you tell me what……………………..means?

5. Could you explain the meaning of……………………………………………?

6. Could you explain the term………………………..?

     Cause and effect

7. What will happen if ……………………………………………………….…….?

8. What will happen when…………………………………………………………?

9. What is the reason for…………….....ing……………………………………...?

10. What is the purpose of ……….…….ing………………………….…………...?

11. I’m sorry I didn’t understand why………………………………………………?

12. Why does / do …………………………………………………………………..?

13. Could you tell me why …………………………………………….……….…..?

14. Is it possible to…………………………………………….…………….………?

15. Would it be possible to…………………………………………………………?

16. Is there a reason why…………………………………………………………..?

17. Why is it necessary to…………………………………………………………..?

18. What would happen if……………………………………………………..……?

19. What is the basis of……………………………………………………………?

20. What is the underlying principle behind…………………………………….?

21. How does ……………………….. affect……………………………………..?

Description of objects, instruments, devices etc.

22. What is…………………………………like?

23. How much does ……………………..weigh?

24. Does it have…………………………………………………………………….?

25. Is there………………………………….…….in it/on it /inside/ on top (etc.)?

26. What is ………………………………..…….made of?

27. What is …………………………………………………… (used for)?

28. What shape is ……………………..?

29. Why is …………..….shaped like that?

30. Where do you………………………………………………………………?

31.  What does…………………do?

32. Why is …………………………………made of ……………..?

Describing Processes

33. Could you tell me how……………?

34. Sorry, could you go over how……………….?

35. How do you…………………………….?

36. When do you……………………………………?

37. How can you………………………………………?

      Evaluation

38. Wouldn’t it be better to…………………………………...…………………..?

39.  Isn’t it better to………………………………………………………………..?

40. Why wasn’t it better to………………………………………………………...?

41.  Which is the best way to……………………………..…………………….....?

42. Was that the best way to…………………………………………………..…..?

43.  How does ………………….compare with…………………………………...?

44.  Why was it better to………………………………………………………...…?

45. Why is (do)ing…………………………better than………ing…………..…….?

46. Is there anything you would change if you did it again?

47. What do you expect to happen in the future?

48. What are the advantages of …ing…………………………………………..….?

49. What is the advantage of ………….ing………….instead of …………………?

50.  What was/is the problem with…………………………………………………?

Technical Course Materials and Question Frames for the classroom or workshop
Throughout our project work it was commented by technical instructors that they felt that both the guided writing techniques and question frames were the types of technques which should be incorporated into the technical courseware in order to help students achieve a more active role in the learning process. We produced a set of question frames that could be used by students in project presentations, the theory classroom and workshop:

· To ask the instructor questions at the end of class
· To ask each other questions (pair work or student role playing the instructor)
· To review the week’s work in a revision lesson or tutorial.
· To select question frames for a specific text and incorporate these in classroom materials in the above manner
There is a lot of investment and great hope for improvement in technical training in the Gulf. Content and language integrated learning together with English medium teaching (CLIL) is seen to be a successful path towards the acquisition of language and technical skills. However too often in technical training institutions, traditional learning styles still militate against the benefits of English medium instruction insofar as student to student communication is too often conducted through the medium of Arabic and an active role in the learning process is not perceived as necessary. Incorporating a ‘question methodology’ into content and language integrated study is one logical solution to this problem. 
In a learning culture where test backwash can determine learning priorities, naturally it will be necessary to radically overhaul testing and evaluation systems in order to pressure students to change learning behaviour. Indeed, having students devise questions including test items can be a successful and desirable learning activity in technical training here.

Paulo Freire viewed the development of a dialogic approach to learning and a methodology of ‘learning how to question’ as necessary to the ‘creation of culture’ in a developing society. Students in the Gulf have big stipends and cars and we can hardly consider them oppressed , most of them do come from houses where the older generation do not read and they have in common with other developing societies the problem of a potential educational malaise due to cultural difficulties of adaptation to a modern world. They too require a further dimension to their thinking which enables the development of modern life skills.
Appendix:
Question Frames for City and Guild Higher Diploma in Applied Engineering 

We produced question frames for each section of the City and Guilds Projects which typically had the following structure. In this case much of the report writing in which the English teacher was engaged was retrospective to the actual physical project so students were able to formulate questions to which they felt they could find answers. In this case a diary was kept by the students ( the project log) which could easily be adapted to other engineering projects.

City and Guilds Project Structure


· Title

· Introduction

· Background information

· Objectives                                                Project Log
· Specification

· Research / Development

· Evaluation / 
· Conclusion

· Recommendations

Project Log Worksheet

Project students often have difficulty writing their own answers. In order to write a log entry you need to ask yourself questions.

	Questions
	Your log entry

	Did the instructor explain anything?

What did he explain?


	He explained………………………………

	Did you read anything?

What did you read?


	I read (about)……………………………….

	Did you make notes on anything?
What did you make notes on?


	I made notes on……………………………

	Did you find any interesting information?

What did you find?


	I found some interesting information about……………………………………….

	Did you discuss anything with your instructors/ colleagues?

 What did you discuss?


	I discussed………………………………..



	Did you make any important decisions?

What did you decide to do?


	I decided to…………………………………

	What did you    do?

                         work on?

                         continue to work on?

                         start?

                         finish?

                         organize?                 


	I did……………………………………….

I worked on……………………………..…

I continued to work on……………………



	Where did you go?

Why?


	I went to …………….in order to ………….

	Did one of the instructors show you how to do anything?

What did he show you how to do?


	The technical / computer instructor showed me how to…………………………………

	Did you make a note of any references (websites, books, magazines) you have used this week?

Which ones?


	I made a note of …………………..which I used for……………………………………

	Did you correct anything?


	I corrected my……………………………..

	Did an instructor advise you / tell you to do anything?


	The instructor told me to…………………..

The instructor advised me to………………

	Did you write anything down this week?


	This week I wrote……………………….

	Did you order anything from the technician?


	I ordered ……………………………..from the technician.

	Did you    prepare    anything this week? 

                draw

                build 

                 test 

                design 

                 fix 

                assemble 


	I   prepared       …………………………..
    drew

     built 

     tested 

     designed 

     fixed  

     assembled 




The Title

	Questions
	Answers

	What is your project about?

(Which subject/topic/area are you studying?)


	My project is about….

	What is the main task you will do?


	………ing…………………………….

How to……………………………….

	Can you combine the two answers above into one sentence?

What is the name/title of your project?


	


Introduction
	Questions
	Answers

	What is this project about?


	This project is about……………………..

	
What exactly does (the main topic) mean?


	(the main topic)means……………………

(the main topic) is the……………………



	What is the main question you will answer?

What is your research question?

What problem will you solve?

What will you  describe?

                         design and build?

                         explain?

                         compare / evaluate?

                         calculate?

                         show


	I will   describe…………………………….

           design and build……………………

           explain……………………………

           compare / evaluate…………………

           calculate……………………………

           show………………………………..

	How will you develop this subject?


	I will   show how…………………………

           demonstrate……………………….

           assemble…………………………

           illustrate…………………………

           compare

           calculate



	What do you need to explain before this?
	I will explain  the principles of…………

                       how…………….works.

I will illustrate……………………………



	Will you work with a colleague(s) ? Why?


	I will work with a colleague because……..

	Why did you choose this subject?


	I chose this subject because……………….


Objectives

	Questions
	Answers

	What are the purposes of your project

What do you want to do exactly?

What are the main tasks you will do
	To…………………………………………..

To…………………………………………..

To…………………………………………..

To…………………………………………..

To…………………………………………..

etc.




Specification

	Questions
	Answers

	What equipment do you need in order to complete these objectives?


	In order to (complete my objectives)… I require:

· …………………………………………..

· …………………………………………..

· …………………………………………..

· …………………………………………..

· …………………………………………..



	What do you need to do exactly in order to perform these objectives?


	In order to (complete my objectives)… I need to do the following:

· …………………………………………..

· …………………………………………..

· …………………………………………..

· …………………………………………..

· …………………………………………..




* In practical, hands on projects this second question would be Elements of the Problem.
Background Information

	Questions
	Answers

	
What do people need to know about in order to understand my main task?


	In order to understand ……………………,

It is necessary to know about…………



	Do people need to understand how something works before they can understand your main project task(s)?


	I will    explain how a …works.

            show how to………………………

            illustrate           .



	What are the principles of ..?

What are the principles underlying the operation of……?


	In order to understand ……………………,

I will explain the principles of……….......

	Which diagrams do you need in order to understand your main task?


	I will illustrate …….with a diagram of………………..


Research / Development - Practical Projects

	Questions
	Answers

	What did you design and build?


	To the above specifications I ….

	What diagrams/ photographs do you have to illustrate you research?
	Figure 1 (name)
             (diagram)

Figure 2 (name)
              (diagram) etc.



	What information do you need to include in order to describe and understand this design / model / process?


	In order to understand this it is necessary to…..

	Did you make any calculations?        
 Why? What were they? 

	I calculated ….in the following way: (show calculation)

	Did you have to make any modifications?
	What were they? Why?




Or Research / Development -Theoretical Projects
	Questions
	Answers

	Which devices, machines or other equipment will you describe / explain


	Provide descriptions.

	Did you describe any methods or processes or how something works? What steps did you follow?


	Provide descriptions of these processes.

	Did you make any calculations?        
 Why? What were they? 

	I calculated ….in the following way: (show calculation)

	What diagrams/ photographs do you have to illustrate you research?
	Figure 1 (name)
(diagram)

Figure 2 (name)
(diagram)etc.



	Which equipment / processes did you compare / evaluate / discuss?


	List the points of comparison

advantages and disadvantages,

suitability for certain job etc.




Evaluation
	Questions
	Answers

	What results did you get? What do they show?


	From the results I can see that…………..

	Was the experiment a success? Why? 

Why not?

Were the experiments a success?

	I feel that the project was a success The system worked well because…………….. 

	Are the advantages more important than the disadvantages? Why is this method/process more efficient/ suitable/ the best one for my objectives


	We can see from the data explanation given that the best/most suitable most efficient…..because………………………


Conclusion

	Questions
	Answers

	What was the main result of the project?
	I found out that…………………………….



	What interesting facts/discussion came out of the project
	The interesting thing was………………….

	How has the project helped you?

	Doing this project was useful because…….

	Are there any further questions raised by the project work?
	The question is……………………………


Recommendations

	Questions
	Answers

	What could be done to improve the system/circuit/machine/device?

	
In order to improve…..,
   we could
   it would be possible to…………………

    …………………should be done to…….



	What other equipment could be used in order to make it more effective/efficient?


	……….could be used/interfaced/applied in order to make the system more efficient

	What other factors need to be considered which affect the project?


	Other factors which need to be considered include………………………………….

	What do you think should be done?
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