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Figure 2.5. DAT A ANALYSIS: Amb i guit ie s in Measurements

A com mon for mof assessment in aca demic sub jects, and in some othe rtest situation s, is by means of marks. Three for ms
of the same basic data for 12 students in 8 sub jects are giv en bel ow to illust r ate matt e rs of int e rest. Eleve nent rie s in the last
colu mn of each table hav ebeen omitt e dfo r the rea de rto fill in by adding the relev a n teight numbers for each student; check
your arithmeti c by calcula t i ngthe ave r age, range and s.d. of you rfirst two totals.

Art Biol. Che m. Drama Eng. French Geog. Hist. Tot al

Ann 100 72 47 75 40 30 30 47
Bob 90 60 70 65 20 48 38 43
Clair 61 45 80 55 41 62 36 40
Don 63 90 35 70 30 47 32 51

Elise 54 82 41 40 45 49 55 41
Fr ank 80 63 20 45 65 38 45 49 405
Gail 23 55 60 80 60 32 47 45
He nry 40 70 65 20 56 60 35 52

Ir is 85 40 30 51 28 55 40 60
Jim 72 10 75 35 25 66 54 50
Kate 48 34 10 60 70 36 57 55
Len 10 20 58 30 35 70 60 59

Av erage 60 53 49 52 43 49 44 49 401
Rang e 90 80 70 60 50 40 30 20 99
S. d. 27 24 22 19 17 13 10 7  27
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Art Biol. Che m. Drama Eng. French Geog. Hist. Tot al

Ann 100 77 53 92 40 0  0 35
Bob 89 63 86 75 0 45 27 15
Clair 57 44 100 58 42 80 20 0
Don 59 100 36 83 20 43 7 55

Elise 51 90 44 33 50 48 83 5
Fr ank 78 66 14 42 90 20 50 45 405
Gail 14 56 71 100 80 5 57 25
He nry 33 75 79 0 72 75 17 60

Ir is 83 38 29 52 16 62 34 100
Jim 69 0 93 25 10 90 80 50
Kate 42 30 0 67 100 15 90 75
Len 0 12 69 17 30 100 100 95

Av erage 56 54 56 54 46 49 47 47 408
Rang e 100 100 100 100 100 100 100 100 26
S. d. 30 30 32 31 33 34 35 33 8
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Art Biol. Che m. Drama Eng. French Geog. Hist. Tot al

Ann 1 3  7 2 7 12 12 8
Bob 2 6  3 4 12 7  8 10
Clair 7 8  1 6 6 3 9 12
Don 6 1  9 3 9 8 11 5

Elise 8 2  8 9 5 6 3 11
Fr ank 4 5 11 8 2 9  6 7 52
Gail 11 7 5 1 3 11 5 9
He nry 10 4 4 12 4 4 10 4

Ir is 3 9 10 7 10 5 7 1
Jim 5 12 2 10 11 2  4 6
Kate 9 10 12 5 1 10 2 3
Len 12 11 6 11 8 1 1 2
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If the Que s tion requi re sranking the students base don the three versi ons of their marks, what Answe rs wou ld you giv e?

• How do you accou nt for you r thre edi ffere nt Answe rs?

1

Su gge s tanactual situation to whi c hthe amb iguity illust r ated by thes edata is relev a n t.

• Coul d the amb iguity be reduced or eli min ated in the situation you des cribe? Exp lain brief ly.

2

Describe briefly what the data giv en ove r leaf on pag e2.13 indicate about the rela t ion s hips among :

• the average s of the 8 cou rses and the ave r age of the totals;

• the ra nge s of the 8 cou rses and the range of the totals;

• the s.d.s of the 8 cou rses and the s.d. of the totals;

• the ra nge s ands.d.s of the 8 cou rses and the totals.

What are the implication sof thes erela t ion s hips for the use of ave r age s ,rang es and s.d.s as num erical data sum marie s?

3

REFERENCE: Wils on, Bryan: The Fir st shall be Last; in The Bes t of Tea ching Sta tis tics (e d. Pet e rHolm e s), Teaching
St atis ti cs Trust, Dep artment of Probability and Statis ti cs, Unive rsity of Sheffield, 1986, pp. 167-169.
The dat agive nov erleaf on pag e2.13 hav ebeen slig htly adapted from those in this sou rce.
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