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Online computer games have gained in popularity along with the increase in public access to broadband networks. Internationally, there exist an impressive number of mathematical games designed for online use. The Freudenthal Institute in the Netherlands has created two mathematics education websites to supplement the mathematics curriculum of elementary and secondary schools with mathematical computer games called Th!nklets. These websites—KidsKount for Grades 3–6 (www.kidskount.nl and WisWeb for Grades 7–12 (www.wisweb.nl)—offer informal mathematics activities with game-like features. These Th!nklets offer an opportunity to engage students in ongoing learning experiences in mathematics, connecting learning contexts in school with those outside school (e.g., at home, community centers, etc). 

Although these websites are very popular, as evidenced by the number of hits (web pages accessed), especially among 8- to 12-year-old children, several research questions require further study: 

1. What are the design features of currently available Th!nklets? What are the characteristics of Th!nklets that motivate extended engagement and support learning of upper primary and middle grades students in mathematical activities? 

2. How do children use Th!nklets? That is, how do children solve problems embedded in these mathematical computer games?

3. What Th!nklets do children choose, and what do they learn under different conditions, such as playing alone, under adult supervision, at school, or in after-school programs?

The objectives of the Th!nklet Research Project are to (a) answer the proposed research questions, (b) revise and improve the Th!nklets based on design characteristics demonstrated to be most effective, and (c) gain a better understanding of how and what children learn in different contexts using these online educational materials.

Intellectual merit

The Th!nklet Research Project will bridge emerging design theory on interactive gaming and the practical application of this theory and it will lend the power and appeal of computer game technology to mathematics learning and teaching. In doing so, the Th!nklet Project will promote extended engagement of students in mathematics, stimulate the mathematical competency of children, and explore the learning opportunities that exist within teacher-facilitated learning environments and in informal settings like, after-school settings. 

Broader impacts

The broader impact of the Th!nklet Research Project will lie in the immediate availability of the project results and redesigned Th!nklets to the general public, giving children, parents, and teachers with Internet access the opportunity to use these tools both in school and outside school (e.g., in after-school programs, home schooling, summer camps, etc.). The redesign of the Th!nklets, informed by design principles adapted from games research and validated by this study, will increase the motivational value of available Th!nklets, improve student competency with mathematics and technology, and facilitate the future design of new computertools. To enhance public awareness of the educational merit of Th!nklets, we will disseminate project results to a broad target audience through journals and websites for math teachers, magazines for parents and school-age children, networks for after-school programs and home schooling, and game websites for children. 

Research design

The websites KidsKount and WisWeb get visitors throughout the day, both during school time (8 am to 4 pm) and after-school time (4 pm to 11 pm). To investigate the use of Th!nklets in both school and after school settings we set up the research as follows.
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The Th!nklet research

The research focuses on the following conditions.

A - Teacher dependent use in school

In this situation the teacher has a very important role in introducing, guiding or discussing student activities with the Th!nklet. This is the case for example when a teacher introduces it on the blackboard or with a computer projector; when a teacher assesses students activities with the Th!nklet or the results; or when a teacher discusses different problem solving strategies in class. In all these examples the teacher incorporates the activities with the Th!nklets in the teaching and learning processes. The teacher guides and monitors the use of the Th!nklets.

We don’t know how many teachers are using Th!nklets in this way in Dutch primary schools. To find out we will place an internet questionnaire on the Dutch Kidskount (‘RekenWeb’). 

We want to find out in this condition - teacher dependent use in school - how children actually use the Th!nklets, what motivates them, how long they are motivated to ‘play’, whether they address and learn the mathematics that is embedded in the Th!nklet. We can compare this with the use of the same Th!nklet in a teacher independent situation. 

Part of this in-school research into teacher dependent use of Th!nklets will focus on the so-called ‘Problem of the Month’. The ‘Problem of the Month’ is a new Th!nklet that is published on the Dutch KidsKount every month. Every week a new sub-problem is posted on the site with this Th!nklet. It is used by thousands of children in primary schools. From talking with primary school teachers and reactions (emails) on the Problem of the Month we know that a number of teachers have the Problem of the Month as a task on the students’ weekly planners. One of the questions is whether teachers are aware of the Mathematical content of the Problem of the Month and integrate it in their lessons plans, or that they just let the children use the Problem of the Month without exactly knowing what mathematics is in the Th!nklet. Our findings so far indicate that a lot of teachers do not take the time to play the Problem of the Month themselves, and therefore don’t know what mathematics children are actually doing and learning. 

B - Teacher independent use in school

This is an interesting area. We distinguish two main types of use of Th!nklets during the school hours in which the teacher (the school) only facilitates the use of Th!nklets, by allowing students to use them:

· offering the Problem of the Month (see condition A) or another specific Th!nklet as individual task for all children;

· using Th!nklets as ‘Edutainment’  for children who have finished their regular school work or for children that have lesson-free time.

Also in this condition we are interested to find out how children use the Th!nklets, what motivates them and what mathematical activities they do engage in using the Th!nklet. For certain Th!nklets that are also used dependent on the teacher we can compare between these two conditions. Furthermore we want to find out how children make a choice from the available Th!nklets when they are free to do so, how they navigate the Kidskount site, how easy or not they find out how to play, how long they stay on one Th!nklet, what they like and don’t like about them and what mathematical activities they engage in. 

C - Teacher independent use after school

This research will be carried out at a Dutch after school institute in Utrecht (the ‘MikMak’). About 25 children will be followed during their ‘computer-play’ time where no instructor is around (of course there is an adult in this setting that attends the group, but this person will not play any role in the Th!nklet use). The children will be asked to play with Th!nklets (either one of their own choice or one selected by the researchers) and they will be observed during these sessions. The same questions as mentioned for A and B will be addressed. 

D - Other internet games after school

Some of the Th!nklets have a more or less similar ‘look-and-feel’ as many other internet games that can be found on ‘game websites’ like ‘funnygames.nl’ (dutch) and ‘addictinggames.com’ (american). We like to know how children play those games to get an idea of the similarities between the use of those games and websites purely meant to be ‘entertainment’ and the Kidskount website that is more focused on ‘edutainment’.

We want to find out how children navigate these sites and within the games; how they make choices; what characteristics and design features of games and Th!nklets motivate them to play and keep playing; what (mathematical) and other skills they use and develop.

Other (related) topic: mobile gaming

Mobile technologies are a familiar part of the lives of most teachers and students today. We take it for granted that we can talk to other people at any time, from wherever we may be; we are beginning to see it as normal that we can access information, take photographs, record our thoughts with one device, and that we can share these with our friends, colleagues or the wider world. Newer developments in mobile phone technology

are also beginning to offer the potential for rich multimedia experiences and for location-specific resources.

The challenge for educators and designers, however, is one of understanding and exploring how best we might use these resources to support learning. That we need to do this is clear – how much sense does it make to continue to exclude from schools, powerful technologies that are seen as a normal part of everyday life? At the present time, however, the models for using and developing mobile applications for learning are somewhat lacking.

The Freudenthal institute will develop a research program together with the Waag Society Amsterdam to investigate the possibilities for mobile gaming within mathematics education.

For an example of a mobile game:

http://freq1550.waag.org/

In 2005 there will be some literature reviewing and grant proposal writing.

Planning of the research

2005

February

· Visit  to Madison (observation in Huegel elementary school), monica and vincent;

· Start of observations in the MikMak, frans, monica and vincent

· Analysis of Th!nklets, using the findings from the literature study as a background, to identify what characteristics of games, design principles as well as learning principles, they do and don’t have.  

March

· Visit of Jan de Lange to Berkeley (grant proposal for informal learning)

· Start of the research of Maaike Klop at Pijlstaart elementary school, Utrecht, focussing on Problem of the Month.

· Setting up a design to observe how children use Th!nklets and other internet games in different  school and after school settings. The results of the analysis of the Th!nklets will be used tou develop observation protocols, interview questions, and a format to analyse the observation data. 

April

· Visit of Frans to Madison (observations in Huegel elementary school)

· Start of BKOO-research of Nisa Figueiredo.

· Grant Proposal for ALT

· Redesigning, ‘improving’ and refining Th!nklets (also for use in the US), based on the findings from the first three months.

· Setting up the large scale research into the use of Th!nklets and what students learn in different settings. 

September

· Planned Publication: Mathematics Teacher in the middle school, september 2005
November

· Planned Publication: Educational Technology, november 2005
· Expert Meeting on games in mathematics education on November, 11
(Ton de Jong, Mark Overmars, Wim Veen, Jan de Lange, Frans van Galen, Monica Wijers, Vincent Jonker)

2006/2007

Large scale research (funded by either NSF and/or NWO and/or OCW and/or third parties)

· In 2006 a focus on refinement and improvement of the Th!nklets and preliminary assessment of what children learn.

· In 2007 heavy-duty research on what students learn through the use of Th!nklets in different settings.
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Budget

This 2005 research program will be financed primarily by the Freudenthal institute Project ‘RekenNet’ (grant from the Dutch Ministry of Education) and some own investment. Together with Madison (David Webb, grant proposal for ALT) and Berkeley (Alan Schoenfeld, grant proposal for Informal Learning) NSF-funds will be investigated.

Planned Publications

· Literature Review on games in mathematics education, oktober 2005

· Article in Mathematics Teacher in the middle school, september 2005

· Article in Educational Technology, november 2005

· Article in Panama Post (dutch), december 2005

References

All publications are referenced in EndNote in a central database, see

www.fi.uu.nl/~vincent/games for an overview. A new website will be set up.

Information

Vincent Jonker

Freudenthal instiute

v.jonker@fi.uu.nl
+31 30 263 55 76

Versions of this document

· march 2005, development of an integral research plan

december 2004, frans, monica and vincent

·  APPENDIX: most popular Th!nklets

We have identified the most popular Th!nklets from RekenWeb and WisWeb.

	
	name
	
	hits
(Dec. 04)
	description

	


	Building blocks 
	Blokken bouwen 
	12.100 
	A number of applets together, with several possibilites: free building, copy building, but also with concepts like front, back and side.

	


	Euro 
	Betalen met euro's 
	9.700 
	Pay products with euro's. 

	


	Make Three 
	Drie op een rij 
	9.282 
	In this game the player has to get three sum-results in a row, as fast as possible (horizontal, vertical or diagonal). Simple addition and subtraction will be practised. 

	


	Frog 
	Kikker 
	9.145 
	The frog asks the students to write down a multiplication-problem and its outcome. For example, if a student writes down '4x5=20', he says: 'Very good, 4x5=20. And how much is 3x5?' 
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	[no english version] 
	Mini golf 
	9.131 
	Try to get the ball into the hole 
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	[no english version] 
	Doolhof 
	8.823 
	Take the shortest route 

	


	Make Five 
	Vijf op een rij 
	8.596 
	The chart shows 100 problems. You can choose for additions, or subtractions, or for multiplications. The target number is on top of the chart. 

	


	Pie 
	Taart 
	8.348 
	You can decorate a pie with fruit, whipped cream, and candy. With your mouse, select items and move them to the pie. A more regular decoration you will get when you use the option "stamp." This stamp will copy, turn, and paste. You can manage the turns by filling in a number of minutes. 
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