Problems.                          Design of Experiments: Introduction

1. An experiment was carried out to investigate the effect of a teacher’s attitude on the progress of pupils in learning arithmetic. Twenty four pupils were selected for the experiment, and divided at random into four groups A, B , C , D , each of six pupils. Group A was taught separately in the normal way. Groups B, C, D were taught together, and on each day group B was praised publicly for its previous work, group C was reproved publicly, and group D, while hearing the discussion of the work of groups B and C, was ignored. At the end of the teaching period all pupils took a standard test, with the following results:

	Group
	             Test Mark

	A  (normal)
	23    16    25    20    15    18

	B  (praised)
	30    27    27    31    29    21

	C  (reproved)
	25    27    23    21    24    22

	D  (ignored)   
	19    15    15    21    12    16


      Carry out an analysis of variance to test for differences between the effects of the 

      four teacher-attitudes on a pupil’s mark in arithmetic.

      If differences are indicated by the test

      (i)   investigate how the effects of the attitudes differ, using a least significant

            difference test with a 5% level of significance,

      (ii) give a 99% confidence interval for the difference between the effect of 

            ignoring a pupil and the mean of the effects of praising or reproving a pupil.

____________________________________________________________________

2. An experiment was carried out to investigate the resistance to corrosion of painted 

      metal sheets. Three paints were used, and three levels of temperature were used 

      for the drying period. Each paint-temperature combination was used for two 

      sheets, the sheets being allocated at random to the different combinations. The 

      degree of corrosion of each sheet was measured after a given period of time, and 

      the following results (in coded units) were obtained:

	Paint
	                    Temperature

       1                     2                     3                

	   1
	51.4 , 55.2      58.3 , 55.2      54.1 , 52.5   

	   2
	54.7 , 50.2      56.2 , 55.7      52.9 , 54.3

	   3
	49.6 , 54.0      55.7 , 58.0      49.9 , 53.1


      Analyse the data to test for differences between the effects of the three paints, and 

      three drying temperatures, on the resistance to corrosion of a metal sheet. 

      State the statistical model underlying your analysis.

_____________________________________________________________________

