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Oritioal Ra tio = D
fditt

4.68 =1.35 • 41.15 x 2 =82.30 oases in 100 the boys will
3.47

have h1gher soores.

b. Girls with Boys Individual Class 9Bal
and 9Aal

Laborat9bY Tests.

Oritical Ratio = D
Etd1ff

5.e2 • 1.73 • 45.82 x 2 • 91.64 oases in 100 the boys will have
3.31

higher sear es.

o. Girls Wi th Boys Individual 9Bb1 ~ 9Ab1 ~orm ! Test.

Or! tioal Rat 10 = D
ttditt

6.12 • 1.54 • 43,83 x 2 • 87.66 oases out ot 100 the boys will
.'3.97

have better soores.
. . b1 bld. Girls with Boys Individual 9B and 9A Laboratory

Griti.oal Rat io = .D
0= ditf

3.4 = .85 ; 30.83 x 2 • 60,46 oases in 100 that the boys would
3~.O '. I

meke the h:l.gher soores.
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Test.

Test.

Critical Ratio. D
C)' dift

. a2 a2
Girls with Boys DEmonstration 9B ~ SA. Laboratory:h.

B'. Tabulation of Errors on Laboratory Record Sheets

Besides these testa a record ot t 1e laboratory sheets and

the mistakes found were kept. Upon examining these, the general

Test.

. b2 b2
Girls With~ DEmonstrat ion 9B .!!'!! SA Form. ~

Critical Ratio. D
Cf dift

Crt t1 cal Ratio. D
0' dift

the higher scores.

Cri tical Ratio. D
0" dirt

have the higher scores.

t. Girls with Boys Demonstrat1m 9Ba2.e. 9Ab2 Laboratoq

6.25 ;; 1.62 =44.74 x 2 = 89.48 cases <U t of 100 the boys will
5.083

3.66 ••69 I: 25.49 x 2 :I BJ .98 cases in 100 that the boys will
5.3

make greater scores than the girls.

g. Girls with Boys Demonstration 9Ba2 .!B! 9Aa2
FOllU ~

Will have better scores than the girls.

9 • 2.026 all' 2.03 :; 47.88 x 2 =95.76 oases in 100 the boys
4.442

Teats.

9.62 =2.68 :; 49.63 x 2 =98.26 cases in 100 the boy s would have
3.58
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types ofm1stakes found tor the demonstration group were: .

(1) incompletely -labeled drawings, (2) incorreot spelling of

terms, w1 th a very few quest ims incanple tely or. not answered.

However, in the individual group these mistakes were found

more often: misplaced labels and inaccurate drawings (See

Table IV). Particularly was this tIUe of the slower seotion

of the indiVidual group_



This table ~hould be read as follows: NA is not answered,

W1s wrong, PW is p:1rtly wrong, D is drawing, ND is no drawing,

and L1s1abe1.

NA 161 '9l6 537 9.77

W 227 387 614 10.98

PW 29 42 71 1.26

D 1 23 24 .41

ND 20 10 30 .53

L 131 114 245 4.16

NA ' 12 33 45 1.02

W 3 15 ]S .41

PW 0 12 12 .27

D 24 11 35 .8

NJ>, 8 8 16 .36

L 67 148 215 4.9

Average no.
Total per pupil

Average no.
Total per pupil

29

Indi vidual

9Ba1 and 9Aa1 9Bb1 and 9Ab1

Demonstrat ion

9B&2 and 9Aa2 9Bb2 and 9AbS

TABLE IV

. RECORD OF MISTAKES MADE
ON LAB0RAT ORY ffiEETS IN THE FOUR GROUPS

'.'

Mistakes

Mistakes
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c. Summary

!he means ot the scores made t~ second week of sohool

varied very little. The ind1 vidual .group had a mean ot 11.75

points, while the demonstratiCll group had a mean of 10.16

points. This gave a rather equal basis upon wh ioh to begin

the work.

To begin with tb9 g1 rls 1n one of the groups r~ked below

the boys in achievement and above the boys in the other group

but at the close ot the experimen t the boys ranked above the

girls in be th groups.

The seoond significant tact learned through this study was

the tact that there is not a high correlation between intelli..

gence and biology achievement. However, the oorrelation be..

tween the higher groups' intelligence aId aohievement was

greater than that of the slower groups. Both sets of coet..

tioients ot correlation tor the two standardized tests proved

this point. Although the individual groups had higher coet..

ticients of correlation the coefticients of correlaticn between

the two tests was slightly higher in the demonstration group

which might be interpreted to show that they had advanced more

which would su bstantiate the statement that there is little

correlation between intelligenoe and achievanent.

The critioal ratios tor both sets of tests proved the

indiVidual group to be slightly superior.

According to their critical ratios the boys were found to

do better work than the girlse
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Reoords of l,aborat ory write-ups were found to be more

satisfactory in the demonstration groups.

The .. abili ty to impart faotual knowledge seems to be

slightly greater in the indi vidual type of labora.tory work.

These data, however, show only a slight gain in the individual

laboratory work - a gain wh ich may be attributed to their

higher intelligenoe average.



.i
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III. CONCLUSION.S

Since the problem ot this study was to determine the

relative value ot the individual-laboratory method and ot the

teacher-dEmonstraticn method to impart tactual knowledge ot

biology to pupils in the ninth year ot senior high school, one

hundred ninth year students ot Sullivan High School were studied

during the two semesters of the school year 1931-1932. These

students bad been given the Terman Group Test of Mental Ability,

Foms A and B. They were then divided into tour groups acoord­

ing to thei·r intelligence ratings with seven exoeptions. To

these pupils was then given the Huch -Cossman Biology Achieve­

men t Test, Form A. The tirst and third groups were taught in

laboratory by the indi vidual ID3thod, each student working the

experiments individually. The teacher wolked the experiments

while the students observed the work in the second and fourth

groups. At the close of the year two standardized tests, the

Ruch-Cossman Biology Achievemen t Test, Form B and the Bailey

and Greene tests, were administered as a means ot checking the

accomplishments of these ~ups.

A. The Findings

As the result of the first test, Huch-Cossman Biology

Achievement Test, Form A, it was found that ninth year students

range in their knowledge of b1 ology from practically nothing ..to

a score of th1rty-six Whioh ~~ the sixtieth peroentile score

atter a year's work in biology.

~1noe the man in the inCJ1 vidual group was 11.75 points

32
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and in the dEmonstration group 10.16 their original knowledge

ns rat~er equal. The girls 1n th e indi vidual group ranked

higher t~an the boys while in the demons.tration grou~ the boys

ranked higher.

From the coefficients of correlaticn tor the two groU]). in

both final tests wi th the intelligence quotients it would seem

that the indi vidual group was a 11ttle better than the c1E11lon­

stration group. These coefficients for the individual group

were: Ruch-Oossman, Form B r was .6635PE":.055 and the laboratory

test r was •. 5929PE':.056. For the demonstration group the Ruch­

Oossman r was .4537PE'::.0795 while the laboratory test r wa.s

.5ll8PE+.0742.-
The in d1vidual laborat ory group shOl'fed a s11ghtly greater

gain in their work as jUdged by the tests.

A stUdy or tl:e critical ratios of the two groups leads one

to conolude that the :Individual group was a little stronger in

the work Ulan the demons trat ion grcup.

Upon analysis of the results of' the two groups included in

the imd1vidual group it was tOlnd that the group with the higher

intelligenoe ra.tings made. the high. er scores. The BEme was found

to be true of the dEmonstration classes. The differences in the

meens ot the intelllpnce quotients ot the groups would counter­

act qy slight gains made by the in.d1vidual group. Thus we

w:>uld be led to the conolus1on :from the material that neither '//

method 1s sut:fioiently better than the other to meri t the

complete exc],us1co of one method in preference to the other.

However, it could, be rather de:fiD1tely sta'ted that boys
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show' slightly greater ability than the girls in b1ology since

the cr1tical ratios ot the gu-ls With boys in the tour classes

showed the boys to be better in each case.

The results of the laboratory sheet records would indicate

a greater accuracy in the demcnst1"ation group.

From these two facts cne may conclude that the actual

experience enables one to retain a knowledge or the work longer

than watching the work performed by someone else and that the

demonstrat1on method 1s better -ror 1mmediate retention •

. B. Suggestions. and Reoonmendationa

If' this experiment could be carried on in matched groups

over a period ot two ye era using cne method in a class one year

and the second method the next year the results would be more

oonoluSive, or 1t one method was used one semester and the second

method the next semester better re sult s might be obtained.

To be more aocurate the student s mcu 1d be paired aooording

to t heir intelligen oe qu 0 tim ts •

Another phase which could be developed would be the

difference in response to 0 ral md printed direotions in labora­

tory work.

The benefits derived f'rom visual and aUditory aids in

teaohing biology presen ts another interesting pro blem.

A at udy of' the type of IIater ial retaine d by the student

would aid in the development of' a course of' study in b10logy.

The eu thor bas not undertaken to determine the expense in­

volved in the individual method as compared wi th the expense

1n.olved in the teaoher ...demonstraticm method but she is sure
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that this pro blenl 1I:>uld present some very worthwhile material

in determining whioh mathod was to be used in the light ot

their respeotive abilities to impart taotual knowledge.

There are numerous other phases ot the problem which need

to be stud1ed in order that the best possible results be ob­

tained tor the student.
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5
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2
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2

1

o
1

o

1
4i

t

3

3

o

4

2

i-3 pts.Range 55-4=51 pta.

Scores

B. Detailed Statistical Teohniques

DEMONSTRATI CN RU CH -00SSMAN

FORM B

53-55

50-52

47-49

44-46

41-43

38-40

35-37

32-34

29-31

26-28

23-25

20-28

17-19

14-16

11-13

8-10

5-'1

2-4



Range 130-86=44

Scores

128..100

125-127

122-124

119-121

116-118

113-115

110-112

107-109

104-106

101-103

98-100 .

95-97

92.94

89-91

86-88

INDIVlDU.AI.. I .Q,. 'S

1=3

t

1

o
3

8

4

5

8

o
o

o

10

7

6

1

3
56

39



-INDIVIDUAL lABORATORY TESTS

Range 91.5-38=53.5 pts.

Soores

92-94

89-91

86-88

83-85

80-82

77-79

74-76

71-73

68-70

65-67

62-64

59-61

53-65

50-52

47-49

44-46

41-43

38-40

40

1-3 pts.

t

1

1

o
1

2

3

4

4

6

3

6

5

7

3

5

1

o
3

1
56
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,INDIVIDUAL IABORATORY TESTS

9Bb1 and 9Ab1

Range 78.5-38-40.5

Scores

77-79

74-76

71-73

68-70

65-&7

62-64

59-61

56-58

53-65

50-52

47-49

44-46

41-43

38-40

1=3

t

1

o

1

2

o
2

3

6

2

5

o
o

3

1
26

41



IEDIVIDUAL JABORATCRY TESTS

9Bel aDd 9Ael

Range 91.5-47.5=44.0

Scores

92-94

89 ..91

86-88

83-85

80-82

77-79

74-76

71-73

68-70

65-67

62-64

59-61

56-58

53-55

50-52

47-49

t

1

1

o

1

2

3

3

3

5

2

4

2

1

1

o

1
30

42
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INDIVIDUAL LABORATORY TESTS

9Bbl em 9Ab1

Girls Boys

R8l1ge 63.5-38-25.5 i=2 Range 78.5-41.5=37.0 1-2

SooX'es t Soores t

63-64 1 78-79 1

61-62 0 76-77 0

59-60 1 74-75 0

57·fa 2 72-73 1

550066 1 70-71 0

53..54 2 68-69 1

51-52 2 66-67 1

49-50 0 64-65 0

47-48 0 62-63 1

45-46 0 60-61 2

43-44 0 58-59 2

41-42 0 56-57 1

39-40 0 54-55 0

37-38, 1 52-53 110
50-51 2

48-49 0

46-47 0

44-45 0

42-43 3
16



Range =109 ...71=38

Soores

107-109

104-106

101-103

98-100

95-97

92-94

89-91

86-88

83-85

80-82

77-79

74-76

71-73

DllMONSTRATION I.Q,. 's

t

10

7

7

o

2

2

1

5·

5

o
o

3

2
44

44
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DD!ONSTRAT ION LABORA'IORY TESTS

Range 89-23=66 pta.

Soores

88-92,

83-87

78-82

73-78

68-72

63-67

58-62

53-57

48-52

43-47

38-42

33-37

28-32

23-27

45

1=5 pta.

t

1

o

2

3

2

10

4

6

9

2

3

o

1

1
4i



DEMONSTRAT ION 9Ba2 and 9Aa2

Ht;rCli-COSSMAN

FOW B

REIlge 55-17=33 pt a.

Scores

54-55

52... 53

50-51

48-49

46-47

44-45

42-43

40-41

38-39

36-37

34-35

32-33

30-31

28-29

26-27

24-25

22-23

20-21

18-19

16-17

46

1=2 pta.

f

2

4

0

0

3

1

l'

0

2

3

2

1

2

1

0

0

3

2

0

1
28



Range 46-4=41.

Scores

44-46

41-43

38-40

35-'91

32- 34:

29-31

26-28

23-25

20-22

17-19

14-16

11-13

8-10

5-7

2-4

. DPMONSTRATION 9Bb2 and 9Ab2

FORM B

t

1

2

2

3

2

1

1

1

o

1

1

o

1

o

1
I7

47



Range 89-43=46

Scores

89-91

86-88

83-85

80-82

77-79

74-76

71-73

68-70

65-67

62-64

59-61

56-58

53-55

50-52

47-49

44-46

41-43

DEMONSTRATION 9Be.2 and 9A8,2

LABORATORY

1

o
o

l.

3

1

o
o

6

3

2

3

o

5

1

o
1

2'f

48
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I
-I

«-
-il
I

Range: 69-23=46

Scores

68-70

65-67

62-64

59-61

56-58

53-55

50-52

47-49

44-46

41-43

38-40

35-07

32-34

29-31

26-28

23-25

DEMONSTRATION 9Bb2 end 9Ab2

LABORATORY TESTS

f

2

o

1

1

1

3

3

o
o

2

2

o
1

o

o

1
If

49
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DEMONST~ION 9Ba2
and 9Aa2

FORM B

G1r1s Boys
I

Range 46-19.5 = 26.5 pts. 1 =2 Range 55-17 - 38 1 • 2-
Soores t Soores t

45-46 2 55-56 1

43-44 0 53-54 2
41-42 0 51-52 3
39-40 0 49-50 0
37-38 1 47-48 0

35-36 1 45-46 1
33-34 1 43-44 0

31-32 1 41-42 0

29-30 0 39-40 2

27-28 1 37-38 2

25-26 0 35-36 0

23-24 1 33-34 2

21-22 2 31-32 0

19-20 1 29-30 1iI'
1!l-2J3 0

25-26 0

23-24 0

21-22 1

19-20 0

17-18 1
16
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DEMONSTRATION 9Ba2 and 9Aa2

LABORA'IDRY

Girls Boys

Range 77-43 .. 34 1 • 2 Renge 89-51.5 - 37.5 1 =2
Scores t Scores t
77..78 1 89-90 1
75-76 0 87-88 0
73...74 1 85-86 0
71-72 0 83-84 0

69-70 0 81-82 1
67-68 0 79-80 1
65-66 0 77-78 1
63-64 2 75-76 0

61-62 0 73-74 0

59-60 1 71-72 0

57-58 0 69-70 0

55-58 1 67-68 0

i 53-54 0 65-66 6i
i 51-52 2 63-64 1!
i
I

49-50 2 61-62 0I

1 47-48 0 59-60 1
'1
,j 45-46 0 57-58 1

43-44 1 55-56 1

I
IT

53-54 0,
"
f .

51-52 2I 16







INDIVIDUAL roCH-OOSSMAN, FORM B

FREQ,UENCY TABIE

Renge 72.5 - 11.5 =61.0 pta.

Scores

73-77

68-72

63-67

58-62

53-57

48-52

43-47

38-42

33-37

28-32

23....27

18-22

13-17

8 -12

1 • 5 pta.

f

1

0

1

1

5

5

8

12

10

7

1

4

0

1
56

54



55

1 =3 pts.

f

1

0

1

0

1

0

2

3

1

4

4

4

3

5

1
'!r

Range 72.5 - 30.5 =42.0 pts.

INDIVIDUAL 9Ba1 and 9AaL

RUCH -OOSSA:,AN F OHM B

Scores

71-73

68-70

65-67

63-64

60-62

57-59

54-56

51-53

48 ... 00

45-47

42-44

39-41

36 ..38

33-35

30-32



INDIVIDUAL 9Bb1 and 9Ab1

FORM B

Range 53 - 11. 5 =41. 5

Soores

53-55

50-52

47-49

44-46

41-43

38-40

35-37

32-34

29-31

26-28

23-25

20-22

17-19

14-16

11-13

1 = 3

t

1

2

1

1

2

4

2

2

3

2

1

4

0

0

1
26

56
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a1 . a1
I:NDIVIDUAL 9B and 9A

FORM B .

Girls Boys

Range 66 - 30.5 = 29.5 1 =2 Range 78.5 -34 =48.5 1 =3

Soores r Soores r
65-66 1 71-73 1

63-64 0 68 ..70 0

61-62 0 65-67 0

59-60 0 62-64 0

57-58 0 59-61 1

55-56 0 56-58 1

53-54 2 53-55 1

51-52 0 51-52 1

49-50 0 48-50 0

47-48 1 45-47 3

45-46 1 42-44 3

43-44 1 39..41 a
41-42 2 36...38 0

39-4Q 0 33-35 1
Ii

37-38 3

35-36 0

33-34 4

31-38 1
16
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INDIVIDUAL 9Bb1 end 9Ab1

FORM B

Girls Boys

Range 44 - 11.5 :I 32.5 1 ;: 2 Range 53 - 30.5 - 33.5 1 =2-
Scores t Scores t

43-44 1 53-54 1

41-42 2 51-52 1

39-40 0 49-00 2

37-38 1 47-48 0

35-36 0 45-46 0

33-34 0 43-44 0

31-32 1 41-42 0

29-30 1 39-40 1

27-28 1 37-38 4

25-26 . 0 35-BE) 0

23-24 0 33-34 1

21-22 1 31-32 2

19-00 1 29-50 0

17-18 0 27-28 1

15-16 0 25-26 1

13-14 0 23-2:4 0

11-12 1 21-22 2
IO I6
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2. ~ Cr1 tical Rat 10 Between ~ Ind1vidual Group.!!!£. .:!m.!

Demonstrat ion Graul! .Q!!. 1!!!. Laboratory Tests.

....= ,5.62

J2.4964 ... 3.8416

D - 6.54 - 2.73
0> <lift - 2 .3~7"

Or1 t1cal Ratio.. D
.. 6" dirt

ll.~7 =11.~7 =1.Sav

J- 6.63
, 44

0"" d1f:r j'-1-.-5-7-2 -.-1-.-8-2 =j2 .464~ + 3.28 =
j 5.744~ =2.397

~1.77 =11.77 =1.57 =aVl!56 7.48

5.62 = 5.62

(11.eOl)2 + (13)2 J1.582 ~ 1.962
( 7.48) (6':63)

5.62 =5.62 =2.23
2.517j 6.3380

3. Individual Class ~Ba1 !!!f!. 9Aal .. Class 9Bbl
and ~Ab1 _

1. !h!. Or!t1cal Rat10 Between t~ e Ind.1 v1dua1 Group and

DElnODstrat 1on- Gl\OUP .m. Form !.

Cr1 t 10al Ha t1o.. D
.. 6' ditt .

0- dirt =j~~-av-1-+-f!-'-----'a-v2 = 0-- (dis)

IN

Form ~ Test.
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=2.31

a2
~ Class 9B and

:; ~~~14~.~1~~ =14.1

j3.292 ... 3.305 j 6.597

= 10.54 =
j 2.4025 + 4.7524

al al bl bl
IndiVidual Class 9B ~ 9A - Class 9B ~ 9A ..

: 11.52 . =2.217
. 5.195

.. 11.3'1 : 2. 759

.. ',Ii'

4.

a2 a2
5. DEmonstration Class 9B and 9A-

9A
B2

.. Form B.- -
Critical Ratio = D

o ditt

D : 70.41 - 56.31 =~~~1~4~.•~10~~~~=
0" ditt J /{i.2 2 2 2

u + ~ av (9.96) ~ (9.27)
aVl 8 (13O) (J26)

Cr!tic al Ratio =~D~~
ftdiff

Laboratory Test.

~~~14=,~1:::::::::::::::::= 14 .1

+ (9.27) ji.8172 + 1.818
2

(5.1 )

14.1 =5.49
2.568

D =37.42 .. 29.82 =7.60

C- d~t !! Jr;2av + &olav' :; O:v =0- (disL
12 Q Jif .

11.52

J27
11;37

J17

. ., .6 = 7.6 = '1 .6 = 7 '2
/2.2172 + 2.7592 j4.916.,. 7.618 /12.~, 3.539



61

--

=5.82 =1.73
3.31

- 4.68

;;-.12 + 6.97

• 5.82

/11.400

: 4.68 :: 1.35
3.47

Critical Ratio = D~·~

o-dif:f

D =48.58 - 43.9 =4.68

Ct dirt. (9.06)2 + (~~7)2
({I"r) )

D =53 ~ 50.13 =12.87
0- ditt

a2 a2 b2
6. Demonstration Class 9B 8l'J.cl'9A .. Class 9B and- -

Oritioal Ratio = D
0- ditt

12.87 : 12.87 = 12 .. 87 : 12_87 =3.53

j 2 I 3.647
a.42

2
• 2~73 J5.8564 + 7.4529 j 13.3093

a1 al7. Girls w1 th Boys IndiVidual Class 9B !:!!! 9A Fonn. B.

a1 a1
8. Girls with Boys Indiv1dual Class~~ 9A

Laborat 017 Tests.

4.68

/12.09

5.88 = 5.82

J2.3152
c/o 2.458

2
/5.359 of 6.041

4.68 : 4.68

/
(9.06)2 + (9.87 t2

. )2.2652 + 2.64
2

(4) (3.742)



Critical Ratio = D
e- dift

- 02 - 14.07_- 14.07 III 4.69- av-=--::..;.o..
1 j9 3

=3.4 = .85
i:9

(9J~)2 ~ (9.92)2 = 6.12 _
( ) ($") ~(9=.=72=)~8~""~(9=.~92~)~2 -

(3.162) (4)

:6.83 : 6.83 : 2.415
. [B .2.828

1.0.

0- dirt ~

D =36.68 - 30.5 = 6.12

Or! tic al Ratio. D
0- d1tt .

Critic el Rat 10 = D
0- dirt

11. Girls with Boys Demons.trat10n 9Bb2 ~ 9Ab2 !2!:m 1!

Test.

Test.

. D . : 34.25 + 26: 8.25
e- dirt.. . j olav of 02av

1 2

D =57.5 - 54.1 =3.4

6.12 : ~~6~.~12~~ = 6.12 = 6.12 = 1.54
13 •1052 .. 2.482 j - . 1

15
• 7° 3.97

~ T 9 •64 "" 6 .15.." tJ

b1 b1
~ir1s with Boys Individual 9B. ~ iA...- Laboratory

_...;3:o.:.~4~_: 3" 4

J9 .,. 6.25

0- dirt =



13. Girls

tory 'feat.

~~:3.~6~6=====:~= 3.66 = 3.66 : ~ =.69

/4.16
2 + 3.292 117.'lf)56 '\' 10.8241 J28.1297 5.3

Y4th Boys Demcnstraticn 9Ba2 ~ 9Aa2 Form .!!.

Critical Ratio = D
~~-.iid:-:i~f"'t

Critical Ratio. D
Cfdiff

D • 57.66 - 54 • 3.66

0'" d it t = (12 .48) 2 + (9 • 32 ) 2 = 3. 66 -_
( J-g") ( J8) ---;=:===~::::::::=====:;:-

(12.48)2 + (9.32)2
( 3) (2.828)

Critical Ratio = D
O'"d1ff

63

D .40.76 - 31.14 =9.62

<t"diff _j (8.46)2 "" (1l.14)2 =
( v'IT) (Jio)

(10.44)2 -to (10.48)2
(;If) ( /f6 )

~~9::-~~r::ol::::===~ it ~:::::~9:::::=:::::;.=~~9~~~~.._
"" (10,48) J3.148

2 -+ 2.62
8 j 12 .91 + 6.86

( 4 - )

8.25 :; 8.25 : 8.25 : 8.25 =1.62

j 4.69
2

, ~2.4152' J 22.0961 ,. 3.83 -J 25.83961 5.083

12. Girls With Boys DEmonstration 9Ba2 .e 9Ab2 Labora­

tory Test.

9 a 9 • 2.086 or 2.03
j 19.'1' 4.448



Student's Name Exero1seNo.

,

1. NA

2. ND

3. D

4. L

5. PW

6. W

64

.. ..... .. ,.'

etc.

, -'. ,

" '. . ....

543

~ :. ~ ~'" ~ :~ .t ~ /...-,. ' '" . ~ .', ,. '.~

I''''' •• ",t.".... ,
•• ..'. r,., ,. •

21Problem No.

o. Sample Laboratory Reoord Sheet

ND : No drawing

D =Drawing partly wrong

Key:

NA =Not answered

W· • Wrong answer

PW =Partly wrong

L =Label


