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How much of classroom teaching and learning of mathematics reflects the effective use of technology in:

· Development of mathematical vocabulary and meaning

· Logical thinking and relationships of concepts

· Exploring new mathematical ideas

· Problem-solving and problem-posing

· Communicating ideas and language development

How much of classroom teaching and learning of science reflects the effective use of technology in:

· Visualization and understanding of scientific processes and systems

· Information-seeking and researching

· Experimenting and inferencing in science

· Communicating findings and ideas; and language development
In a paper, General ICT Policy Elements, written by UNESCO Bangkok (2003) the authors present this salient information:

The UNESCO, Bangkok report states:

Teachers will use computers if they find them beneficial.  
They will not use them:

· if it takes too long to master the skills of using the machine and its software; 
· if it takes longer to prepare classes; 
· if there is the risk of an embarrassing situation where the computer gets stuck or crashes (with the even greater risk that some insolent kid will get it unstuck);
· if its proposed use does not follow the curriculum; or
· if the skills learned are not required in tests.

PRIMARY SCHOOLS
PRE-SERVICE & IN-SERVICE TEACHERS’ OBSERVATIONS
	Science
	Observations reported by inservice student teachers in 3s - Prog 25
	Suggestions by trained teachers of change if any
	Comments by researcher

	1
	Water cycle – Primary 4

· Teacher used IWB for demonstration of concepts and skills needed to do the activities

· Teacher preferred pupils to work in pairs and threes

· All the activities were based on drill-and-practice.
	· Most pupils were not very motivated – activities did not require higher order thinking

· Many pupils could not remember what they had learnt

· Activities were not suitable for developing concepts on water cycle. More appropriate for reinforcement of learning.

· A story format ‘I was a raindrop’ with pictures and videos could be used to determine pupils’ prior knowledge, stimulate discussion and promote higher order thinking

· Use of water in everyday life and ways to conserve water should be discussed. 
	· Teachers should be wary of becoming ‘show-and-tell’ and ‘interactive drill-and-practice’ teachers

· ICT facilities should also be made available in normal classrooms other than in the computer laboratories; or at least in more resource rooms that teachers could use for teaching with technology.



	2
	Characteristics of various kinds of materials – Primary 5

· BBC website with tests for materials used.

· Pupils were interested, attentive, and skilful in using ICT and Internet

· Pupils make predictions when carrying out virtual tests on different kinds of materials
	· Activities are useful

· Inquiry-based science could be carried out.
	· Actual available materials could also be used for inquiry learning in science

	3
	Planets – Primary 6

· Pupils working in pairs typed in sentences about the planets.

 
	· The lesson was to increase the competency of pupils’ typing skills and use of MS Word.

· Pupils could recall important science content learned.
	??? ECLECTIC ???

	
	
	
	


	Science
	Observations reported by preservice student teachers in 2s or 3s - Prog 702
	Suggestions by student teachers of change if any
	Comments by researcher

	1
	Magnets – Primary 5

· IWB flipcharts used for whole class factual revision and recall of content from previous lesson such as definition and types of magnets.

· Online Internet activities used by pupils in pairs at the end of the lesson.

 
	· Coloured visual displays of animation, graphics and text could be clearer to show the actual part of an object that is attracted by the magnet. 

· Videos could have been used.

· Some PCs could not access Internet. Activity could have been downloaded and carried out offline.

· Encourage pupils to search for more information.
	· Minimal engagement of pupils in science processes and why, how and what if questions related to:             (a) Experimenting and inferencing;                           (b) Communicating findings and ideas; and language development

· Content of repulsion property of magnets was not discussed.

· More of whole class practice of not so challenging tasks repeated with minimal active participation of pupils.

	2
	Magnets – Primary 5

· Showed pictures of types of magnets on IWB.

· Object is magnetic or non-magnetic and which attract or repel (meaning “not attract”?).

· Interactive “fill in the blanks exercise” used.
	· Pupil participation on IWB is limited.
· Materials should be brought along for pupils to try out.
	· Use bar & ring magnets to show attraction and repulsion of poles of two magnets.

· Use compass for finding directions, e.g. direction for Muslims to pray (MIB)

· More discussions in class needed

 

	3
	Electricity – Primary 6

· Colourful and attractive images used to present lesson on IWB

· Science CD-ROM with text, video and graphics was also used

· Pupils take turns to go to IWB individually to answer the questions on the CD

· At the end of the lesson pupils were allowed to search for more information on the Encarta encyclopedia 
	· Pupils were attracted by the images and distracted from the content

· Some pupils liked but some did not like to answer questions on the IWB in front of the class


	· Preservice ICT student teachers avoided discussion of the science content and its delivery which is again ‘show-and-tell’ and ‘interactive drill-and-practice’

	4
	Animals with backbone – Primary 5

· Powerpoint presentation on IWB was used to label the parts of a fish and bird.

· Pupils labeled the parts of fish and bird learned on hardcopy of pictures of the two animals.

· For the last 10 minutes, the teacher showed pupils websites of vertebrates.

· Teachers asked factual questions that required only very short responses.

· Pupils use laser pointer on the IWB.


	· Activities other than powerpoint presentation of parts of fish and bird could have been used.

· ‘Virtual zoos’ from the Internet could be used to show the variety of vertebrates.

· More higher order questions could be asked by the teacher.

· MCQs could be prepared.
	· Small children should not be allowed to use the laser pointer which could accidentally be pointed at the eyes.

· Two-tiered MCQ would be more challenging as reasoning and higher order thinking could be developed and assessed. [s&t; interactive d&p]


	5
	Heat – Primary 4

· IWB was used to show pictures of hot objects. Pupils were asked what they would feel if they touched the objects.

· Questions were prepared on the IWB for pupils to answer. 
	· Bring along a glass and a pot of hot water to show heat flow. 
	· The lesson should focus on key concepts and their relationships. Concept maps with adaptive feedback and tutorials could be used.

	6
	Shoot system: Fruits and seeds – Primary 5
· Teachers talks about the topic using powerpoint and IWB.

· Pupils answer questions on IWB.

· Pupils do worksheet.

· Teacher summarises the lesson by asking questions.

· Very factual slides used in presentation and worksheet.
	· It is easier to show real fruits and seeds to pupils than on computers.


	· Could use concept maps to develop understanding of key concepts and language

	7
	Infectious diseases – Primary 5
· Textbook website used

· Powerpoint presentation with ‘ActivStudio’ ‘drag & drop’ feature used on IWB MSWord and Excel used for fill-in-the-blanks exercises
	· Good practice for pupils
	· More challenging activities could be carried out using ICT.

	
	
	
	


	Maths
	Observations reported by preservice student teachers in 2s or 3s - Prog 702
	Suggestions by student teachers of change if any
	Comments by researcher

	1
	Improper fractions and mixed numbers – Primary 5

· Content prepared and used with IWB for whole class discussion. Pupils asked to try activities on the IWB individually.

· Example of five halves of circle used to show 
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· Pupils select improper fractions from list e.g. 
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· MS Excel activity prepared with conditional formatting was also used by pupils in pairs filling in the cells, e.g. 
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· Online activities similar to the Excel activity and other fraction games were also used by the pupils.

· Pupils tried out the ICT activities in pairs at the end of the lesson.  


	· Better for teacher to draw the circles and rectangles while explaining on the IWB.

· Coloured visual displays of animation, graphics and text could be clearer.

· Some PCs could not access Internet. Activity could have been downloaded and carried out offline.

· Allow pupils to draw their own representations using MS Office tools.
	· No multiple representations of fractions used.

· Problem-solving and problem-posing not used.

· Pupil communication and use of language limited to very short responses.

· More of whole class practice of not so challenging tasks repeatedly. Limited active participation of pupils in more challenging tasks.

	2
	Place value and addition with 4-digit numbers – Primary 4

· Used IWB to explain procedure for addition of two 4-digit numbers. Uses standard algorithm and whole class approach.

· Explanation was followed by paired work to work out such sums created using Hot Potatoes on networked PCs.

· The teacher had a website for pupils to access on the Intranet for the Hot Potato exercises.


	· Teacher was clear and pupils understood the teacher’s explanations.
	· Alternative methods of computing should be used to develop number sense and understanding of place value

· Preservice ICT student teachers avoided discussion of the science content and its delivery which is again ‘show-and-tell’ and ‘interactive drill-and-practice’

	3
	Subtraction with regrouping – Primary 1

Slides with animated graphics were prepared by the teacher to show:

· Standard algorithm of 15 – 7 was taught. The teacher taught pupils to count with their fingers from 7 up to 15.

· The teacher focused pupils’ attention on these similarities:     _ + 7 = 15; 7 + 8 = 15; 15 – 7 = 8


	· Only one pupil can do the activity at a time on the IWB.

· Pupils found it difficult to do the subtraction with regrouping. 
	· Alternative methods of counting could be used. Number sense should be developed.


	4
	Shapes – Primary 3
· KidPix program of basic shapes used ny pupils in pairs
· Pupils drew, add colours and patterns, and discussed the shapes on the IWB. 
	· It would be more creative for pupils to draw their own shapes.

· Teacher could relate shapes to real objects such as tissue boxes, cans, and party hats (cones).


	

	5
	Four operations – Primary 5

· IWB was used for interactive exercises create with Hot potatoes and from websites.


	· Interesting and useful
	Place value representations should be used.


	Maths
	Observations reported by inservice student teachers in 3s - Prog 25
	Suggestions by trained teachers of change if any
	Comments by researcher

	1
	Geometry: Shapes - Primary 5

· Combine different shapes to form objects on IWB. Whole class discussion/interaction, then pupils work in pairs on PCs.

· Good whole class and paired discussions/interactions.

· Pupils were very interested and excited about their own work as well as the work of other pupils.

· A special needs pupil had the opportunity to work slowly at his own PC.

· ‘Active studio’ program was easy to use and challenged the creativity of pupils.


	· Geometer sketchpad could be used for drawing shapes. Pupils could then learn the properties of the shapes, i.e. their lengths, angles, sizes, variations, and other geometrical relationships.

· More challenging activities could be prepared, e.g. fitting triangles into rectangles, etc.
	· Other software that could be used are Cabri Geometri, Euclide and even LOGO programming.

· Teachers could encourage pupils to explore the software features and develop their knowledge about the math  they are learning as well as ICT skills.

	2
	Fractions – Primary 4

· Teacher demonstrated answering worksheet on IWB

· Pupils were interested but not attentive

· Pupils work in pairs and manipulate numbers on simple fractions
	· Not enough opportunities for pupils to explore understanding of fractions

· Teaching method is limited to ‘drill-and-practice’
	· What resources and methods are appropriate? 

	3
	Four operations - Primary 5

· Math games from www.funbrain.com were used.

· Pupils in pairs could choose the games they liked.

· Pupils enjoyed the games and could even surf the Internet for other games.

[ICT teacher with no teacher training yet]
	· Pupils improved their reading and ICT skills.

· Pupils could help each other when working in pairs.

· More periods in the computer labs would provide more opportunity for pupils who do not have computers at home to use computers.


	· What concepts are taught and what are the pupils learning? Consolidation? Practice?



	
	
	
	


SECONDARY SCHOOLS

MATH & SCIENCE MEd TEACHERS’ FINDINGS
Kam Boon Long (Math Ed) & Julia Sim (Sc Ed)
· Professional development ICT courses too generic and too few; need to have training on use of technology in specific subjects.
· No benefits for exam seen by teachers

· Not enough facilities and software

· Needs changes in curriculum and exam

· Needs instructional e-resources readily available
· Teachers are very busy people, have no time to learn and develop courseware/tools [A PATHWAY THAT HAS NOT WORKED]

· Many more reasons/barriers/constraints/de-motivators

SO, WHAT’S THE PLAN?

· Reward teachers who use technology? [Quality of use counts?]

· Buy more hardware and software? Unlimited budget?
· E-learning? Blended learning? Hybrid learning?
· Consultants from other countries? Local experts? 
· More programming skills for teachers?

ONE PLAN: A Theory of Learning and Experiencing with Technology    
Technology is more than a tool, it’s a way of teaching and learning!
LeCourt’s (2001) proposition is that technology should not be reduced to merely being a function of education – a tool or be regarded as a means to promote more democratic educational practices.

Educational practices and cultural practices are inextricable. However many still regard technology as ‘yet another ideologically neutral tool to support the teaching of skills’.

Reference:

LeCourt, D. (2001). Technology as material culture: A critical pedagogy of ‘technical literacy’. In A. Loveless & V. Ellis (Eds.). ICT, pedagogy and the curriculum, 84–103. New York: RoutledgeFalmer.

Technology as Epistemology

Peter Schilling (2005)
http://www.academiccommons.org/commons/essay/technology-as-epistemology
Not only do our students possess skills and experiences that previous generations do not, but the very neurological structures and pathways they have developed as part of their learning are based on the technologies they use to create, store, and disseminate information. Importantly, these pathways and the categories, taxonomies, and other tools they use for thinking are different from those used by their teachers.

Centres of Excellence
The Centres of Excellence are suggested to provide a means for dedicated study in an area of promise. They would be set up on a temporary basis with a life-cycle of three to five years [tied to the normal cycle of granting agencies].  During that time students could be encouraged to assist and pursue in studies related to the centres, UBD academicians could write papers on the topic or write grant proposals to acquire soft-money to establish or further the interest of the centre. Ministry officials could capitalize on the energy of teachers, university staff and students to test out their own initiatives. In brief the Centres of Excellence become a means to try out innovations in a consistent and dedicated way and to keep records of results which become diffused into instructional resource planning in Brunei.

Participation by the Ministry in the university’s programs correlated with Centres of Excellence and sponsored by a project initiated by the Ministry gives the Ministry input and partnership into the research mechanism normally directed by the university. This kind of participation would be healthy for both partners and keeps the whole system stimulated. In fact, this is one of the important purposes in the Centres of Excellence concept. The Ministry of Education has recently set up an Advisory Board for the Sultan Hassanal Bolkiah Institute of Education, UBD, so that there is greater coherence and partnership in education in Brunei.
Critical features to ensure successful development in students
· Ownership principle

Teachers and students need to be involved directly in their own development and acquisition of knowledge, skills and processes. Learning by being told what to do or what to learn is not effective and has limitations.

· Incremental development and nurturing with positive feedback sustain self-confidence and passion for learning.

· Start small but think BIG. Start from what learners can do and progress with ambitious targets of achievement.

· Teachers provide support and facilitate.
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