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Purpose:   The purpose of this lab, although the students are not aware of it initially, is to contrast a series of biased samples with a series of random samples. The result should be that the random sampling comes closer to the actual mass average than the biased group. When this happens it has a profound effect on the students. Warning: while this works most of the time (its always worked for me) there is a possibility that it will fail. Be prepared to explain what is going on. 

Preparation:   The initial preparation for this lab is quite long and extensive, but once you have done it you will have it ready in succeeding years and it goes very easily. The rocks you are looking for are similar to the small rocks found in a river bed. You can obtain a bag of these quite inexpensively at most garden supply departments. You must tag each of them with a number and record each ones mass using a digital scale. I prefer to measure the mass in grams and choose rocks between about 10 and 140 grams. Type the rock numbers and masses into a spreadsheet and save them there. ( I have included my collection. The fact that I used 201 rocks is arbitrary but you want a reasonably large population. Keep all of the rocks in a large plastic storage tub.

Procedure: .  In advance of the class lay all the rocks out on a table and cover them with a cloth. When the students enter the classroom divide them randomly into two groups of equal size. One group will be the "expert" group and the other will be the random group. The expert group will be allowed to see the rocks. Each student in that group will individually look at the rocks and choose a sample (of size 9) of what they consider to be the most average sized rocks. In contrast the random group does not even see the rocks. Instead they are given a list of all of the rocks and their masses. They will each generate 9 random numbers between 1  and 201 and record their masses. Both groups will calculate the mean mass of their sample. Random digits can be generated on the TI-83 in the following manner. Go to the Math menu, scroll over to PRB and choose 5:RandInt( In my example I would use:  RandInt(1,201,9) This will generate 9 random integers from 1 to 201. You can adjust this accordingly to suit your particular needs. Tell the students that if they come up with two or more of the same number they must generate additional random numbers to overcome the duplication. The groups will then report their combined results numerically. The teacher will have the actual mean mass of the population of the rocks in a sealed envelope. The result should be that the random sampling comes closer to the actual mass average than the biased group. When this happens it has a profound effect on the students. Warning: while this works most of the time (its always worked for me) there is a possibility that it will fail. Be prepared to explain what is going on. After the students have shared their results and we have discussed their finding. The students will also discover that there is much more variability in the results of the expert group than there was in the random group. We would then discuss the process of random sampling and raise the question of what would happen if the sample size where larger or the number of samples collected were larger. We are now ready to use the power of fathom in much the same way that we did in the pennies exercise. 

Chart of the Rock Population

	Number
	Weight(g)
	Number
	Weight(g)
	Number
	Weight(g)
	Number
	Weight(g)

	1
	72
	51
	46
	101
	31
	151
	15

	2
	20
	52
	31
	102
	17
	152
	20

	3
	56
	53
	22
	103
	19
	153
	41

	4
	49
	54
	32
	104
	17
	154
	49

	5
	34
	55
	18
	105
	32
	155
	25

	6
	41
	56
	85
	106
	17
	156
	45

	7
	105
	57
	46
	107
	22
	157
	24

	8
	53
	58
	49
	108
	32
	158
	24

	9
	44
	59
	23
	109
	64
	159
	79

	10
	73
	60
	18
	110
	69
	160
	22

	11
	25
	61
	13
	111
	41
	161
	18

	12
	21
	62
	52
	112
	23
	162
	29

	13
	128
	63
	25
	113
	29
	163
	32

	14
	33
	64
	21
	114
	18
	164
	79

	15
	49
	65
	59
	115
	33
	165
	34

	16
	23
	66
	36
	116
	30
	166
	63

	17
	64
	67
	31
	117
	43
	167
	34

	18
	14
	68
	91
	118
	34
	168
	31

	19
	16
	69
	36
	119
	61
	169
	53

	20
	28
	70
	31
	120
	16
	170
	58

	21
	19
	71
	96
	121
	22
	171
	42

	22
	35
	72
	26
	122
	61
	172
	28

	23
	25
	73
	26
	123
	22
	173
	49

	24
	41
	74
	62
	124
	65
	174
	31

	25
	19
	75
	18
	125
	31
	175
	30

	26
	73
	76
	20
	126
	9
	176
	51

	27
	35
	77
	42
	127
	31
	177
	25

	28
	114
	78
	19
	128
	34
	178
	25

	29
	43
	79
	67
	129
	50
	179
	27

	30
	29
	80
	55
	130
	33
	180
	57

	31
	44
	81
	32
	131
	41
	181
	23

	32
	32
	82
	73
	132
	38
	182
	39

	33
	58
	83
	33
	133
	30
	183
	50

	34
	64
	84
	24
	134
	128
	184
	27

	35
	31
	85
	33
	135
	64
	185
	37

	36
	72
	86
	25
	136
	30
	186
	73

	37
	33
	87
	60
	137
	20
	187
	18

	38
	25
	88
	59
	138
	46
	188
	57

	39
	114
	89
	19
	139
	124
	189
	25

	40
	41
	90
	54
	140
	54
	190
	27

	41
	17
	91
	26
	141
	46
	191
	50

	42
	55
	92
	91
	142
	34
	192
	66

	43
	33
	93
	17
	143
	52
	193
	21

	44
	39
	94
	27
	144
	23
	194
	29

	45
	27
	95
	28
	145
	57
	195
	21

	46
	28
	96
	59
	146
	27
	196
	66

	47
	29
	97
	81
	147
	29
	197
	38

	48
	35
	98
	19
	148
	36
	198
	42

	49
	34
	99
	67
	149
	56
	199
	30

	50
	27
	100
	25
	150
	54
	200
	30

	
	
	
	
	
	
	201
	14


