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Abstract: The study is to construct an interactive jigsaw puzzle system. Our goals are to use the
information and communication technology in development of child teaching aids. We had
designed and implemented the electronic puzzle block. The block used microcontroller to
control the patterns and wireless connection to transfer data with computers. Children can rotate
and connect the blocks, which can be used to learn geometries in three-dimensional spatial
relationships. The change of patterns will attract children’s attention, which can increase their
motivation and fun in learning.
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1. Introduction

Traditional cardboard jigsaw puzzles had limited patterns and cards. People easily feel boring of the
games. Computer jigsaws provide more interesting ways of playing the games. However, children can
solely use mouse clicking the icons and cannot learn how to build up the jigsaws by their hands. The
study developed an interactive jigsaw puzzle system and the electronic puzzle block. Children can
rotate or connect the blocks to learn geometries in three-dimensional spatial relationships.

2. System Architecture

Our system includes two parts: the puzzle block and the console application. Figure 1 is a diagram of
how to operate our system. Teachers first select a graph in the console application, as shown in Figure
1(a). The console application separates the graph into several geometric patterns and sends them
randomly to the blocks. In Figure 2(b), students then bring the blocks together to build up the graph. In
Figure 2(c), the blocks send their neighbor blocks information back to the console application. The
console application can automatically compute whether students complete the graph.
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Figure 1. diagram of operation of the proposed system

2.1 Puzzle Block
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The puzzle block has three layers. The first layer has 8x8 LED, which is used to display the geometry
patterns. The connection ports are located in each side of the layer. They are used to connect neighbor
blocks and communicate with them. The microcontroller is located in the second floor, and the third
layer contains wireless communication module and batteries. The microcontroller is responsible for
communication and display. The wireless communication module is used to data exchange with
computer.

2.2 Console Application

The console application can be installed in a personal computer. Several graphs and their component
patterns are pre-defined in the console application. User selects one graph, and the console application
then sends the component patterns to the puzzle blocks. When each puzzle block sends its neighbors’
information back, the console application has to construct their related positions and compute the
answer.

3. Results and Discussion
Figure 2 is the blocks with different geometry patterns. Users can rotate them and connect with other

blocks at each side. The left photo in Figure 3 is from the console application. The console application
can monitor and show blocks’ related positions. The photo in the right is the correct result of the blocks.

Figure 2. puzzle block can display many geometry patterns

- WFHREBHE - Do BETR %]
1 B AT R B AL 1T

O BT '
CEEER W A v

| B

Figure 3. demonstration of system operations

In the future work, we will try to reduce size of the microcontroller and utilize OLED in order to obtain
more various and fine patterns. In addition, we also are going to establish function of animation in the
puzzle block, that we can develop more interesting games for the system.
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