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1.  It is necessary to maintain certain data on every course of instruction. Among other things, this data is necessary if you wish to be able to statistically compute what is known as the Mishap Frequency Rate (MFR).  While this computation is relatively simple, it serves a very important role in helping pinpoint those courses with higher than average mishaps. It also eliminates the discrepancies caused by using just total number of mishaps (such as the more students - the larger the number of mishaps).

2.  The following data should be maintained for every course taught, each time it is taught:


a.  Number of students.


b.  Number of hours of instruction (a total number that includes classroom, laboratory, practical, etc.).


c.  Number of reportable student mishaps.


d.  The SMFR (see para 3 below).

3.  The first computation is as follows and gives the Student Mishap Frequency Rate (SMFR) for the course. This must be computed separately for each course each time the course is taught:

Number of reportable student mishaps
Number of students
4.  After the same course has been taught several times, the SMFR should be plotted on a graph. The results will clearly show any trends there may be. A sudden rise in the graph will indicate there is a problem that needs to be investigated to determine the underlying cause. This will enable the user to take the corrective action deemed necessary. The more graph points there are, the more accurate the results will be.


Note:  It is strongly recommended that the graphs (for each specific course) also contain the Upper Control Limit (UCL) and the Lower Control Limit (LCL) parameters. Recommend these be set at three standard deviations from the mean as shown. It is important to remember that variation, within the control limits, may be attributable to random causes and is a relatively normal occurrence (provided the number of students remains fairly constant). Variation beyond the control limits warrants investigation.

5.  The above formula may also be used if several different courses are taught and the overall SMFR is desired to determine how the school is doing as a whole. (See below.)

Total number of student mishaps from all courses
Total number of students from all courses
6.  To compute the upper and lower control limits for your charts is a bit more involved. The steps required are shown below.


a.  Determine the mean SMFR for the base period covered by the chart (e.g. all data points).


b.  Subtract the mean SMFR from each SMFR in the base period and square the results of each to obtain the squared deviations.


c.  Add all squared deviations together, average them, and obtain the square root. The result will be the standard deviation.


d.  Upper Control Limit = mean SMFR + 3 x standard deviation.


e.  Lower Control Limit = mean SMFR - 3 x standard deviation.

7.  The procedures used to compute the Mishap Frequency Rate (MFR) for permanent personnel varies from that above in that it takes into account the number of hours worked. If the actual hours worked for the time period in question is known - use that figure as it will result in greater accuracy. If it is not known, use 173.33 hours per month per person in the formula below.

Number of mishaps x 200,000
End strength x 173.33 hrs/mo x no. of months
8.  To compute an overall MFR for the Command, that includes both permanent personnel and students, utilize the method shown in the example below.


Example:  30 permanent personnel assigned who, over the past 3 months, have taught 5 each 40 hour courses (total of 107 students) and 5 each 80 hour courses (total of 136 students). Want to know the Command’s MFR for the past 3 months. Total mishaps (permanent personnel and students) for this period equal 5.


Pers      x    Hrs per Mo. ea.     x  #  Mo’s.
  =   Man Hrs.
# Mishaps

 30 perm         173.33 

  
3
       15, 599.7
        1


107 stud           40.00 (total)

-----
          4,280.0
        1


136 stud           40.00 (total)

-----
        10,880.0
        3 








        30,759.7          5




5  x  200,000   =    32.51 MFR




   30,759.7

9.  Below is an example of a course that has been taught five times. The example shows the computation of the SMFR from each class, the calculation of the mean and both UCL and LCL, as well as the actual plotting of the results:

Class
    No.

     #



Mean



Squared


 No.    
Students
Mishaps
SMFR

SMFR

Deviation          Deviation


  1-1
     22

     3

0.136

0.102

 0.034
           0.001156


  1-2
     23

     2

0.087

0.102
           - 0.015
           0.000225


  1-3
     20

     1

0.050

0.102
           - 0.052
           0.002704


  1-4
     22

     3

0.136

0.102

 0.034
           0.001156


  1-5
     20

     2

0.100

0.102
           - 0.002
           0.000004






0.509




           0.005245
ALL NUMBERS UNDERLINED ARE PLOTTED ON THE GRAPH BELOW.
Mean SMFR  (0.509/5) = 0.102
Ave Squared Deviation  (0.005245/5) = 0.001049
Standard Deviation  (square Root of 0.001049) = 0.0324
UCL  (0.102 + [3 x 0.0324]) = 0.20
LCL  (0.102  - [3 x 0.0325]) = 0.01
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