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Games based learning project LP2: Reflections on the impact in Birchwood Junior School

Can games technology make an impact within a Year 6 classroom, raising standards within Maths and filtering out into the wider curriculum to provide stimulus for integration to excellence and enjoyment?  Research has shown that Brain Trainer can engage children as a game but can DSs be linked to the raising standards and the capability of the pupils? Does the use of games based technology in Maths, as a stimulus for learning, make a difference to how children perceive their own ability? Are the pupils more engaged in Maths as a result of using the consoles?

The aim of the project was to raise attainment of pupils through the use of games based technology, linked to the SL4 agenda

A class set of 32 Nintendo DS Lite handheld games consoles plus a Nintendo Wii console were given to the school to allow for participation in the project. The amount of DS Lites was equal to a class size. What became apparent later was the impact that the games themselves had on the learning of the pupils. The number of pupils targeted for the project was 62. Units of work were adapted to include the use of the technology and scheduling the use of the DS Lites into the day was extremely important. Collaborative planning for the use of the technology as an intervention tool, within lessons, to improve learning potential and observing the outcomes of these lessons, through pupil progress meetings and work sampling, was planned into the support for the year.

In meetings we were able to carefully discuss the progress of pupils, looking at individual students , and monitoring the ‘failures’ as well as ‘successes’. Pupils were interviewed to gauge reactions to the use of consoles as well.

Data was collected to measure impact as well as non-measureables such as attitude, attendance etc.

A positive curriculum designed around the Maths blocks and linked to the aspects of the games made the children much more confident in their own mental maths abilities and provided methods to create a more methodical and exacting system for extracting information from written questions; where the level of analysis and critical levels of thinking were substantially higher in responses given by the children to provided texts. The children discovered new found interest and ability in otherwise difficult (to many) maths concepts; such as decimals, perimeter and changing measurements. 

 Introduction

The aims of the project were:

· to raising standards; linked to the school target for Maths at the end of Key Stage 2

· engage pupils

· build confidence.

Derek Robertson, Learning and Teaching Scotland (2009)

‘We felt that Dr Kawashima’s Brain Training had a rationale similar to that of Brain Gym and we were very keen to compare and contrast both approaches to see if any gains could be made, particularly in relation to mental maths and how children perceive themselves as learners (academic self-concept).

Our research methodology used only four of the 25 available Brain Gym activities, and the children from the Brain Gym group spent less than half the time using the movements than did the children playing the Nintendo game. Despite this lack of parity in both approaches, the limited Brain Gym intervention did significantly improve the children's performance in maths, although not by as much as did the more extensive use of the Nintendo game.’

Overview of School

Birchwood Junior School, Lincoln

Description of the school

The school is situated on the outskirts of the city of Lincoln in a large housing estate. The area is one of high social disadvantage and take up of free school meals is well above the national average. A very high percentage of pupils have learning difficulties and a high proportion have statements of special educational need. Pupils' attainment when they join school is typically below the national average. Mostly pupils are of White British ethnicity and only a small number have English as an additional language.

	
	%FSM eligibility at School

	Lincoln Birchwood Junior School
	28

	All Lincolnshire Primary/Junior Schools 
	12

	National average
	14


Previous SATs results

	
	Published eligible pupil number 2009
	Published eligible pupil number 2008
	Maths

%Level 4+ 2009
	Maths

%Level 4+ 2008

	Lincolnshire
	7696
	7744
	80%
	79%

	Lincoln Birchwood Junior School
	70
	73
	67%
	68%


Year 6 pupil data 2009/2010 (including SATs results published June 2010)

	
	Eligible pupil number
	%On track 

Sept 2009
	%On track 

Dec 2009
	%On track 

Feb 2010
	%Level  4+ SATS 2010

	Lincoln Birchwood Junior School
	64
	47
	54
	82
	86 (32% L5)


Comparative data from three previous years

	
	SATS results 2008 L4+ (%)
	SATS results 2009 L4+ (%)
	SATS results 2010 L4+ (%)

	Lincoln Birchwood Junior School
	68
	67
	86

	
	Below target
	Below target
	19% above target


Note: The school had been part of the ‘Lincoln Project – Digital Media/ Visual Literacy’ project in 2008/2009

Outline of support – Actions – Key Milestones

School was targeted for support as part of a wider package for 24 schools. The project was geographically based, following on from a Media Education project. Five full time teaching and learning consultants, one part time consultant supported schools for up to 8 days over one academic year. The project was overseen by Senior Advisor David Tingle.

How CPD was delivered

Different methodologies were incorporated into the delivery of the support for the school. Consultant led whole school CPD was linked to using the consoles within the classroom, with teaching staff and assistants in attendance. Individual support was given to staff, where needed, and all teachers experienced joint planning sessions with the consultant which, along with the maths planning, helped to identify games and film links in other curricular areas. Support for lessons was also made available. CPD days were available for lead teachers to attend, working with other leads alongside a range of other activities.
Structure of school based PPD – including planning and lesson study

Where classes had been identified (Year 6) the consultant planned a bespoke package of support, including CPD. This included elements of coaching, planning, managing the project at school and further enhancement with purchasing extra games.

Identification of target groups

The school identified that all Year 6 pupils would benefit from inclusion in the project. There were gaps in knowledge, with confidence and self worth being a major issue for some children. The Year 6 pupils’ progress was tracked during key periods and progress was discussed with the class teachers; pupil progress meetings being attended by the head teacher, lead teacher and class teachers. Indications of pupil progress were linked to testing and APP. 

During these meetings it was agreed that the initial target for the Year 6 pupils would be 84% Level 4+, at times the expectancy of level 4+ was raised to 90% but this dipped due to late entry of 4 pupils from other schools whose ability range caused the drop in expected outcome to 80-86%.

Other year groups became engaged in the project once the measureable and non-measureable impact of the project was seen by staff.

Pupil Voice

In order to ascertain the impact of the project on the children, pupil interviews took place during the spring and summer terms. Pupils were able to provide sound explanations of how working with the games technology helped them with their learning:

The pupils are now able to identify their own learning opportunities and these have been shared to make their learning even more ‘exciting’. Where these points have been identified and used, this is in direct relation to the development of the children’s learning. Each idea is discussed and the pupils have to provide reasoning for the learning opportunity and the context of their idea(s).

Non-measureable statements by children; questions asked: 

Do you like Maths? If so what do you like about it?

Have you used games in Maths? If so how do you think they helped?

Have you used the D.Ss or Wii? If so how do you think this has helped with your Maths?

· Yes we absolutely love maths. We love maths because we now have the Wii & D.Ss. It’s more fun.

· My times tables have got stronger, I now want to play against other people in maths.

· We use Maths Trainer most days, Mario Kart when we made bar charts.

· Its better visual as you can see it and then use it.

· The D.Ss helps us focus more. It’s fun we when use them. If you get a question wrong it’s not embarrassing, as you are on your own.

· There are a variety of games for mental maths when we use Maths Trainer. 

· Professor Layton helped me with word problems and how to read them.

· Yes we like maths; you learn different ways to do calculations.

· We have used Brain Training on the D.Ss and Maths Trainer. It has helped with my mental maths.

· We have used Brain Training every morning. Brain Training has helped me think better.

· Yes we like maths. We like it because it is fun. We do lots of hands on things.

· We like the activities that we do in maths.

· We have used Countdown on the Wii which has helped with my mental maths. We are enjoying maths whilst we learn at the same time.

· Yes we have used the D.Ss & Wii. I like the D.Ss as they have helped me with my times tables. 

· We also use flash cards in Maths Trainer and this has helped with my mental maths.

Maths Perceptions Survey

The survey provided definitive points of impact

Questions asked:

Q1: Do you enjoy Maths?

Q2: Are you a good mathematician?

Q3: Is there a kind of maths you enjoy doing more than others?

Q4: Can you remember a piece of maths you did when you were younger or something you are proud of?

Q5: Do you ever do maths at home for your own pleasure?

Q6: Do you ever carry out investigations at home for your own pleasure?

Q7: Does anyone support you with maths at home?
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The survey shows that the enjoyment of maths and the pupils’ perception of their own abilitiy is linked to the rise in the upwoard trend of success.
What worked well for the school?

Planning for each block/unit of maths; linking the games and film to the units allowed the consultant, lead learner and teachers to build specific lesson plans where the games provided either impedance or a short starter to engage the pupils. Providing a global map linked to whole curriculum allowed for staff to include the development of maths in other subject areas.

Discussion with the lead learner, to recommend titles for the DS and Wii consoles, allowed to integration in further maths blocks and for further development of cross curricular links. This in turn led to the purchasing of a range of game titles to facilitate the development in the use of games tech as a stimulus.

Teacher attitudes

Strong leadership from the Head/SMT/Lead learner has driven the project within the Year 6 environment. The support for the project and the enthusiasm shown by the other Year 6 teacher, allowed it to develop without hindrance or prevarication. The Headteacher was very open to exploring new ideas that would enhance the learning potential and make the curriculum more enjoyable for staff and pupils. An appreciation of the influence, impact and cultural value given to games by learners in his school was clear from her positive attitude to the project; this was compounded further by the lead teacher and his influence on the impact. Further across the school the impact so far has been mixed. Video has been used but the impact of games has not been as distinct 

Resources

Over the year resources have been developed by the team to support schools in the delivery of a games based maths curriculum. These have been created to either enhance the whole cohort or been specifically designed for individual schools based on their medium term planning, so as to incorporate the whole curriculum and further develop maths across all subjects. Through the learning experience of three years of supporting the Digital Media Projects (formerly Visual Literacy), the consultant was well versed in integration of projects; with the project focusing into Maths curriculum, the easy transfer of skills was possible.

Resources and plans were linked to curriculum map and maths planning, linked to unit blocks and the long term/medium term plans of the different year groups. These were in turn linked to both game and film resources.

For the games based learning aspect of the project, supplied to schools, initially for participation in the project

	Games:
	

	Wii:
	D.S:

	1 x Mario & Sonic Olympics
	32 x Maths Trainer

	1 x Wii Fit
	31 x Professor Layton (Curious Village)

	1 x Wii Sports
	1 x Cooking Guide

	
	

	Consoles/ equipment
	1 x Nintendo Wii Console

	2 x Controllers
	32 x Nintendo DS Lite Consoles

	2 x Nunchucks
	1 x Wii Fit board


There has been a heavy investment by the school in the project. As they began to see an upward trend in the results and the changes in attitude, it was agreed that a further Wii would be purchased and extra DSs would be required to extend the benefits of the project beyond the target group of Year 6 pupils.
 Findings

Two Year 6 classes from the school show how computer games can impact on and enhance learning in classrooms in a practical, accessible and manageable way.

The concept for the mental maths element of the project involved the use of a game for the Nintendo DS called Dr Kawashima’s Brain Training and the Maths training game. This collection of mini-games uses basic number facts and concepts (+-÷x) and incorporates them into challenges using other knowledge such as number bonds, multiplication tables etc. It also includes reading tests, problem-solving exercises and memory puzzles.

The main rationale underpinning the game is that the problems and challenges are designed to stimulate the brain by increasing blood flow to the pre-frontal cortex, through ‘brain exercises’. The results collected over the year have shown that using a cleverly designed game, the pupils can significantly enhance their learner performance in mental maths and improve confidence in their own abilities.

Another result of this project was the impact that it had on the children’s behaviour and self belief. Both staff in Year 6 explained how the class settled much more easily and became engaged much more readily with their learning when working with the game first thing in the morning. Both were able to recall that the children were busy working on mental maths that there was a real intense, peaceful learning environment in classes during these sessions.

Impact on behaviour in the course of the school day since the project started has been extremely positive. The children’s own self-belief and value of self has risen dramatically, in some cases. Children for whom maths was seen as a dull subject or unworthy of any attention are now positive about their learning and for some the value of their ability has risen sharply. Watching the children working with Brain Trainer, it was easy to see that those of a lower ability now value their capability so much so that they will often challenge others working to a much higher level.

One of the original titles supplied to the school was Professor Layton and the Curious Village, an adventure/puzzle game, which is a combination of adventure game and "brain training" genre. Puzzles include brain teasers, sliding puzzles, logic puzzles and others. The player is presented with each puzzle and is given unlimited time to solve it. Each puzzle has three hints available for it, but the player must spend one "hint coin" to see each clue. 

The original concept was for each child to use the game and play individually, however it was noted that the majority of pupils struggled with the puzzles. Upon bringing pupils together in small groups there was a significant rise in the correct answers and the use of hints began to drop. The children became aware that they would not receive any clues during SATs and began to work as groups to discuss the most appropriate method of solving the puzzles. They soon discovered that the question was key to the answer.

The logic behind its use in the classroom was linked to encouraging the dissection of questions to extract relevant information, linking to raising standards and past issues which the pupils identified themselves. When questioned over the use of the game one pupil stated that ‘I now know that I need to read the question, think about the information, re-read it, take out the information I need, and only then answer the question.’ The sub-levels of the pupils, when linked to written questions from previous SATs, rose during the period before the May test. It was noticeable, and indeed measureable, that the pupil’s confidence in their own ability to extract and answer word based problems was higher after using Professor Layton, than at the beginning of the year. 

Mario and Sonic at the Olympics, was used with the purpose of linking to the pupils’ lack of experience, knowledge and understanding, of specific maths blocks. Here decimal places and handling data were targeted. The development of the children’s understanding was astounding. They began to recognise the value of each number at a more rapid rate then had been previously experienced. They understood + - x ÷ of decimals much quicker and more easily than before. Data was recorded and used in a more focused way and peer support from confident pupils was much more evident. 

With the use of Pictochat and the consoles, pupils began to ask more relevant questions. The fear of being ‘wrong’ was greatly reduced by allowing the use of Pictochat to ‘ask’ the teacher, or indeed other pupils, for support. The extension in the use of Pictochat, into mental and oral starting points to lessons, is a development from the use of ‘wipeable’ whiteboards, but the ability to ‘send’ answers to the teacher was used to good effect. This became a simplistic response system that integrated a more complex referral/ answer into its employ, whereby the pupils would be able to ‘check’ their answers against others in the class (an excellent AfL method). Where the staff member asked for working out, to prove the route to the answer, this provided them with the methodology of the pupils.

5. Conclusions

School Improvement Partner report (May 2010):

‘There is much that is exciting and positive about this school - pupils clearly enjoy their learning in mathematics and speak enthusiastically about other subjects. The current Y6 have made exceptional progress in mathematics and are predicting 80%+ will gain Level 4 this year. This is as a result of strong leadership of mathematics, outstanding teaching, fully embracing LP2 (Visual Numeracy) and working productively with the School Improvement Service support they have received.’

Notepad B SIP Commentary (June 2010)

‘Curriculum is tailored to priorities – this year to improve attainment in maths, and LP2 is contributing to this, throughout the school not just the target group.’
The original question:
Can games technology make an impact within a Year 6 classroom, raising standards within Maths and filtering out into the wider curriculum to provide stimulus for integration to excellence and enjoyment?

Yes.

Happy and confident pupils, using technologies that they are comfortable using and familiar with, are focused, excited, willing and expressive learners. They come to school prepared to learn. They come to school ready to be taught. They come to school.  The concentration and motivation of pupils, once disengaged from the maths lesson happening around them, rose to such an extent that the amount of maths being investigated away from school rose by more than 50%. A year group teacher, moderating the SATs test, noticed that pupil who would have previously given up early on in the test, were purposefully occupied with questions. The pupils’ became willing learners and the 100%+ rise in confidence reflected in the end of Key Stage SAT results. When pupils take responsibility for their own learning and begin to plan their own learning objectives, identifying learning paths, and link this to s specific context, in a subject that they previously lacked passion for, then the impact of games based learning is a profound success. More than APS or SATs results, the fact that the majority of the children now have an enthusiasm for learning about maths is a credit to the application of this new methodology by the staff in Year 6. The children remembered more about the maths they had been taught because they were motivated and inspired. They were able to develop themselves as mathematicians as they were stimulated by discovery and application, with excited children from backgrounds who might otherwise have given up on school and themselves believing that they could achieve. They came to school ready to learn. They came to school willing to learn. They came to school enthusiastic and above all, for some of them, they came to school.

Games technology is not a bribe to get children to learn. It is a way of exciting, engaging and developing a new generation of pupils.
From the Lincoln Project (LP2) results the average points progress was 6.3 points, which is 2 years of ‘satisfactory progress’. The average points progress for Birchwood Junior School was 8.4, which is around 3 years average progress.

The children are not playing games. They are making use of games, and they know this.

Games Based Learning Project LP2
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