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 Fig. 19.9. Job Setup Screen for Selection of Cutout and Number of 

Pieces to be Counted. 

 

 Fig. 19.10. Counting Screen Reflecting Number of Items in the MCC 

Bins. 
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 INTRODUCTION 
A universal design approach was used in creating a 
game for pre-school, kindergarten and early 
elementary students and those with comparable 
cognitive abilities. It is a manipulative activity that 
makes use of the Matching Correspondence Counter 
(MCC). The MCC consists of ten instrumented bins 
communicating with a control PC.  The MCC can be 
programmed to perform a variety of tasks.  The 
MathORama game involves users adding objects to 
and removing them from the bins, guided by visual 
and voice prompts from a PC.  The activity has two 
levels, a practice level (level zero) and a grading 
level (level one). 

The practice level prompts the user to fill the bins 
until all of them are full and then prompts him or 
her to remove the cards from the bins until all of 
them are empty. In the grading level game the 
student is given ten questions and is graded on a 
ten-point scale. The questions can be addition, 
subtraction or a combination of both. The teacher is 
given an option to select a category. Scores are 
shown in percentages on a graph. The prompt time, 
the duration for which the system waits without a 
user response before presenting another auditory 
prompt, can be set by the teacher according to each 
student‟s ability.   

 SUMMARY OF IMPACT 
Students with cognitive disabilities can benefit from 
this educational activity. 

 TECHNICAL DESCRIPTION 
The game was developed using Visual Basic 6.0 with 
a PIC 16F876 microcontroller on the MCC to provide 
the communications interface between the PC and 
the MCC sensing and display elements. 

The backbone of the MCC program is the Visual 
Basic MSCOMM control, version 6.0.81.  This control 
integrates both hardware (RS232 port) and the 
MathORama software to produce an integrated 
gaming activity that interfaces smoothly with the 
MCC and user responses.   The MSCOMM control 
accomplishes this communication utilizing 
OnCommEvent, RThreshold, and InBufferCount.  
The OnCommEvent, for example, invokes the PC 
and updates it with user movements or interactions.  
As the user fills the bins or removes items from the 
bins, the microcontroller polls the bins and detects 
the status of the bins via the sensors.  The 
microcontroller then sends the data to the PC.  The 
OnCommEvent receives the data and signals the PC, 
which then reacts accordingly.   

Fig. 19.11, 19.12, and 19.13 provide sample screen 
images.  Fig. 19.11 shows the splash screen, which is 
present as the program starts.  Fig. 19.12 shows the 
teacher set-up screen wherein she can select the 
game level (1 or 2) and enter the player‟s name.  
When the game starts the player is prompted both 

 

 Fig. 19.11. Splash Screen of MathORama Activity.  
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verbally and visually.  Fig. 19.13 shows an addition 
example where the player is asked to add three and 
six together to get nine.  The player places objects 
one at a time into the MCC bins.  With each 
placement the player receives a prompt.  A prompt 
also indicates when the sum number is reached 

(three in this case) and then provides another verbal 
and visual prompt to add six more.  When that is 
done the prompt provides a reward message stating 
the answer, nine in this case. A voice recording 
utility is provided so that teachers can create their 
own customized prompt message. 

 

 

 Fig. 19.12. Set-up Screen. 

 

 

 Fig. 19.13. Addition Example. 
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 INTRODUCTION 
 The staff at a high school special education 
vocational training program uses a mini-business 
model for vocational activities.  A goal of the 
program is to engage as many students as possible 
in work activities. One successful mini-business 
produces paper cutout decorations for classrooms 
throughout the school district.  Teachers place 
orders for decorative cutouts, e.g., 25 hearts for 
Valentines Day, 12 flowers for spring, etc. The 
students are using manual AccuCut Die cutting 
machines to create the cutouts.  Fig. 19.14 illustrates 
use of the manual device.  The physical demands of 
this task preclude use by students with poor upper 
extremity functioning.   

The goal of this project was to design and build a 
switch-controlled version of the AccuCut Die 
machine.  The staff requested that this device be 
mounted on a wheelchair-accessible mobile 
workstation with enough storage space for all the 
materials necessary for the job.   

 SUMMARY OF IMPACT 
The staff was pleased with the final design and 
eager to start using the system.   

 TECHNICAL DESCRIPTION 
Conversion of the manually operated device to a 
switch-operated device required that the manual 
crank be removed and an electric motor coupled to 
the shaft.  The manual device was inherently safe in 
that it was impossible for a student to turn the crank 
and get his or her fingers into the die press rollers.  
With switch control, safety is a primary concern.  

Fig. 19.15 shows the completed system.  The 
AccuCut is positioned on a custom-designed 
Creform workstation.  Creform is a pipe and joint 

technology ideally suited to rapid prototyping yet 
durable enough to be used as the final product.  The 
workstation is wheelchair accessible and has storage 
units for the job‟s required materials.    

First, the dies must be placed into the movable tray. 
Then the tray must be positioned so that an edge of 
the tray and the cushion material are engaged with 
the press rollers. It does not matter on which side 
the tray starts, as system sensors detect the position 
and move the tray accordingly.  One or more sheets 
of paper are then placed over the dies and the start 
switch is pressed.  The press rollers pull the tray 
through.  The roller pressure pushes the paper into a 
metal cutting blade in the die.  As the tray moves 
through the rollers the paper cutouts are produced.  
Sensors detect when the dies have passed through 
the rollers and the device stops. A worker can then 
remove the cutouts and the residual scrap paper, 
place new paper on the dies, and push the start 
switch.  The tray then moves through the press 
rollers in the opposite direction, completing the 
cycle. 

 

 Fig.  19.14.  Manual Device. 
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Fig. 19.16 shows the various safety mechanisms.  
The stop bars block fingers or larger objects from 
entering the rollers.  If the bars are engaged and 
move toward the rollers they activate a limit switch, 
which stops the rollers.  Two switches must be 
sequentially pressed to restart the device.  The 
rollers move the tray away from the press section 
when activated again.  This clears the object from 
the safety bars.  Multiple limit switches and a timer 
add redundant safety measures. 

The cost of the system was about $1,500.   

 

 

 

 Fig. 19.15. Completed System. 

 

 

 Fig. 19.16. Safety Mechanisms. 
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