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of the items were too difficult to measure what
they were supposed to measure. Items, 7, 9, 14,
and 48 were too easy. Items, 24, 54, 55, 60,
and 62 were too difficult.

 The items that are too easy or too difficult are

doubtful as valid items. However, a study of
these items showed that three of the four items
which are too easy come at the first or near the
first items in their group. The fourth item is
located in the multiple—choice section. Four of
the five items which are too difficult come in
the section of written problems. The other item
seems to be misplaced as it is located at the be—
ginning of its group when it should be nearer the
end.

The test should not be criticized too severely be—
cause of these nine items. Some easy and sowue
difficult items are necessary in order to measure
the weaker and better students., The writer had
no way determining the ability of the students
beforehands. §Some easy and some difficult items
are necessary to test the various abilifies.
These items probably would not have been too easy
6r too difficult if an average group was tested.

Summary: In comparing the per cents of the ' good!
and the !'* poor!' group the writer found that

81.95 per cent of the items showed successes in

favor of the ' good" group, 12.7 per cent of the



T e e ————

147

items showed no difference between the two groups,
and 5.35 per cent of the items showed Buccesses
in favor of the " poor'" group.

According to the too—easy and too-difficult items
four items were too easy, and five items were %oo
difficult, making ninety per cent of the items
valid.

When consideration is given to the necessity and
proper allocation of easy and difficult items,
all but one of the nine items may be considered |
valid, making sixty—two out of the sixiy—three |
items, or 98.4 per cent of the i£ems, valid,

The above data would indicate that the test is
valid.

b. Tables III and IV show the proposed and actual dis—
tribution of '‘questions by units for the first—
year algebra test, Form A and Form B respectively.
Such tables aid in making the test more valid.
¢. The test items of this study were checked and ap—

proved by two of the committee. The test, Form A

and Form B, was accepted and given by the Mathe—

matics Contest Committee or their representatives,
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TABLE IIl

TABLE OF SPECIFICATIONS SHOWING THE PROPOSED AND ACTUAL
DISTRIBUTION OF QUESTIONS BY UNITS FOR
THE FIRST YEAR ALGEBRA TEST,
FORM A

=—___—'_‘L'"————————————-———_—__—'—'——=_-_—_——-——-____t— ——————
Number of Per Cent Proposed Actual Number

Units Pages for of Number of of
Each Unit Pages Questions Questions

Literal numbers 32 9.3 8 ”
Positive and
negative numbers 35 10.6 7 3
Linear equations 21 8.9 5 10
The solution of
problems 30 12,7 8 6
Equations con-—
taining fractions 21 8.9 5 5
Ratio and pro—
portion 13 5.1 3 3
Graphs 14 5.9 4 3
Sets of linear
equations 18 7.6 5 6
Formulas 12 5.1 3 2
Multiplication
and factoring 33 14.0 S 9

Division and
fractions 38 11.9 8 9

Total 336 100.0 63 63
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TABLE IV

TABLE OF SPECIFICATIONS SHOWING THE PROPOSED AND ACTUAL
- DISTRIBUTION OF QUESTIONS BY UNITS FOR
THE FIRST YEAR ALGEBRA TEST,

FORM B
Number of Per Cent Proposed Actual Number
Units Pages for of Number of of
Each Unit Pages Questions Questions

Literal numbers 22 8.9 6 6
Positive and
negative numbers 35 10.3 6 3
Linear equations 2l 8.5 5 10
The solution of
prob 1ems 30 12 . 8 8 4
Equations con—
taining fractions 21 8.5 5 8
Ratio and pro—
Graphs 14 5.7 4 3
Sets of linear
equations 18 7.3 5 8
Formulas 12 4.9 3 . 2
Multiplication
and factoring 33 13.4 8 9
Division and
fractions 30 12.2 8 7
Fractional
equations 8 3’; 8 4
Total 246 100.0 63 63
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f TABLE V
3 DISTRIBUTION OF THE STATE MATHEMATICS SCORESX
3 - IN FIRST YEAR ALGEBRA,
! FORM B
1
! State Scores Students' Identification
l Rank State Sectional Initials Number
1l 305 374 R. T. 44
3 297 281 M. H. 45
3 290 277 B. W. 21
4. 285 298 H. 0. D. 26
4 285 307 R. M. 36
5 383 267 R. V. F. 38
6 278 302 M. J. C. 51
6 278 276 J. L. M. 37
7 274 261 M. D. 8
7 274 260 B. G. 11
8 273 288 J. W. 27
9 270 271 J. G, 8
10 269 273 M. P. M. 14
11 267 275 R. B. 20
: 11 267 275 H. K. 46
¢ 12 262 265 H. C. 5
13 : 261 302 H. J. W. 50
13 261 269 H. W, 3
14 260 . 280 M. H. 53
14 260 290 B. P. 4]
15 258 281 M. M. M. 52
16 a57 3756 C. H. 24
17 2531 257 G. A. K. 55
18 2533 280 H. R. R. 25
19 353 | 299 D. F. 33
20 a51 276 J. N. S. 43
30 251 269 H. Z. 31
21 250 . 262 M. D. 39
23 249 aT7 D. 8. 47
33 247 278 J. C. 29
24 242 - 283 E. H. 10
24 242 275 J. R. 7

25 240 265 M. A. W. 54




TABLE V (continued)

26 239 303 J. P. | 15
27 232 298 L. M. - 35
28 231 268 E. J. 23
29 230 299 J. L. P. 4
30 229 277 L. H. 28
30 229 285 L. P. 34
| 31 228 269 R. S. 13
! 31 228 271 M. W. 42
32 337 273 E. A. 48
33 237 369 R. S. 40
33. 225 261 M. E. 12
: 33 225 264 D. Q. R. 17
t 34 224 261 E. K. 19
' 35 222 271 J. W. G. 18
36 221 280 I. 8. 30
37 218 284 W. P. 49
28 214 271 P. M. 22
39 203 236 C. E. B. 16
40 197 287 E. S. 32
41 194 283 c. H. C. 9

XReport of the Mathematics Contest Committee on the State

Contest Results for Algebra,

E d. TABLE V gives the state rank, state and sectional
scores, initials, and identification number of
each student. State test scores ranged from 194
f to 305. The highest possible score for the sec—
: tional test (Form A) was 339. The highest pos—
gible score for the state test (Form B) was 340,
No student made the highest possible score on
either test. Fifty—-three students competed in

the state contest.

TABLE V i8 another criterion of the validity of

the test,
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B. Reliability

"ﬁeliability is second only to validity as a criterion of
the worth of a test or examination. ' We might say that the sec—
ond most important fact which we can know about a test is the
degree of reliability which it possesses., A number of state—
ments are given below, which, collectively and individually,
serve to define the concept.

1. Definition of reliability

a. Reliability refers to the degree to which a test
measures what it does measure; not necessarily
what it is claimed to measure.

b. Reliability refers to the degree of accuracy of
measurement,

¢. Reliability refers to the amount of confidence
that may be placed in the mark or score on a
test as a measure of somevability of a pupil.

d. Reliability is one aspect of validity. A valid
test is necessarily reliable, but a reliable test
need not have high validity at all for a partic—
ular purpose,

e. Reliability refers to the stability of an estimate
of a pupil's ability from one sampling to another.

2. Methods of insuring reliability

a. Objectivity of scoring, or evaluating. : ,

.~ b. Character of the sampling included in the test j

items, "3

3. M. Ruch, op. cit., pp. 40—43. : !
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3. Determining the reliability of the test
a. For.determining the reliability of the test the
chance-halves method was used. One hundred forty—
seven cases were selected from seven sectionals.
The sectionals were picked at random. The only
practice followed was to use all the papers from
the sectionals selected.

From these papers the correct scores of the odd—
numbered questions were compared with thé oorrect
scores of the even—numbered ones. The formula as
given by Ruch? was used to find r. The results as
given by this formula is to be interpreted as the
reliability of either half of the examination.
What is needed is the reliability of the whole ex—
amination. To obtain the reliability of both
parts of the examination the Spearman—Brown for—
mula® was used. This gave a coefficient of re—
liability of ,835 for Form A. The reliability
coefficient of Form B was .582. The reliability -
coefficient for Form B was double checked by the
statistics class.

The coefficient of reliability for Form A is con-—
sidered fairly satisfaciory. According to Ruch's

Table 81,8 it would take twice as many items in

45, M. Ruch, The Objective or New-Type Examination (New
York: Scott, Foresman and Co. 1929), p. 418.
51bid,, p. 418.

€1bid,, p. 421.
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order to bring the reliability coefficient up to
+90. The group being a select group would tend.
to lower the reliability, as the textbook on
which the test was based was made largely for the
average student.

The figures indicate that Form B was not very reli-
able. According to Ruch's Table 81,° it would
take about 275 items to bring the reliability co—
efficient up to .90. The test would be too long
for the purpose it was to serve.

The reason for this low coefficient of reliability
is probable due to the fact that test (Form B) was
taken by starred mathematics students all over the
state and their variation is probable due to mere

computational errors rather than to mathematical

reasoning.

7G. M. Ruch, op. cit., p. 421.
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CHAPTER VII
, ~ I. CONCLUSIONS

The building of an achievement test does not provide a very
fertile field for drawing conclusions. There are few definite
results except the one chief objective—the finished test. How—
ever, the writer wishes to mention the invaluable experience
which he, himself, has received in constructing tests. Going
through the various methods bdoks, textbooks, courses of study
and tests has given the author a better knowledge of algebra.
Making the list of objectives in algebra gave the writer a better
knowledge of what the aims 6f algebra should be.

The best suggestion this study has to offer on test con—
struction is to cite those interested to the work of Ruch.l

The test revealed certain defects in teaching. Exercise
15 in Form A was the outstanding example which showed defective
teaching, or lack of thought on the part of the students. The
following expression was to be simplified: lx +Zx3+lx+§x +lx3+x.
A great number of students worked this exercise incorrectly,
MostLof those who missed it made the same mistake; namely, they
tried to simplify it the same way they would simplify an equa—
tion. As a result, they got eight times as much as they should
have got. The students changed the denominators to a common de—
nominator, added the like terms, and discarded the common denomi-
nator altogether, getting eight times too much.

It is believed that this test has served its purpose;

1g. M. Ruch, op. cit., pp. 30-31. | ,
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namely, to take care of the sectional and final examinations
of the Indiana State Mathematics Contest for the school yéar
1933-34, |

The test may be of value to those algebra teachers who

are using Nyberg's First Course in Algebra (Revised Edition)

a8 a textbook.

¢
&
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[
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APPENDIX
A. Contest Rules

STATE HIGH SCHOOL MATHEMATIGS CONTEST
1033-34

Contests in first year algebra and in plane geometry will
be conducted this year by the Mathematice section of the State
Teachers' Association in cooperation with the Extension Divi-
sion of Indiana University,

Contest gommittee. The following committee was appointed by the
Mathematics section to formulate rules for the contests:

Mr. A. M. Welchons, Technical High School, Indianapolis, chair—
man

Mr. E. D. Hilderbrand, Greenfield High School, Greenfield

Mr. Clarence Lane, Jefferson High School, Lafayette

Mr. Walter Q. Shriner, Staie Teachers (ollege, Terre Haute

Mr. Arthur Simse, Lebanon High School, Lebanon

Mr. H. N. Whittern, Central High School, Muncie

Mrs, Adela Bittner, Extension Division, Indiana University,
Bloomington

Enrollment. Enrollment is open to any high school in Indiana
which fills out an enrollment blank and returns it with the en—
rollment fee to Indiana Universitiy before March first, 1934,
The enrollment fee is one dollar per school, whether the school
enrolls for one contest or for both contests,

Dates. March 1, 1934, final date for enrolling
April 7, 1934, sectional contests
April 20, 1934, state finals at Bloomington

Local Selection and Number of Contestants. The representatives
-from the local high school will be selected by the local school
authorities on the basis of grades or by local tests as the lo—
cal authorities may decide. The number of contestants for

either the algebra or the geometry contest will be determined as
follows:

2 from each school with an enrollment of 500 or less,
and one additional contestant for each additional 1,000
or major fraction thereof.

Contest Series. Sectional contests will be held at approximate—
1y twenty centers., The list of centers is included with the en—
rollment blanks so that the school may select the most conven—
ient center,. '
The fifty contestants in each contest who make the highest |
grades will compete in the finals, except that the winner of
first place at each sectional will be eligible even though he
does not place in the first fifty.

Length of Examination. The algebra examination will be a ninety
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minute examination. The directors of the sectionals will be in—-
structed to schedule the eéxaminations at 10:00 a.m. in order
that time may be allowed in the morning for the contestants to
reach the examination centers and in the afternoon for the mark—
ing of the papers. ‘

guestions. The questions will be prepared by Indiana mathematics
teachers selected by the Mathematics contest commnittee. . Copy
for the questions and keys will be sent by the question making
committees to the Extension Division of Indiana University not
later than March first. The Extension Division will distribute
the questions to the directors in charge of the sectionals.

Grading and Filing of Manuscripts. The manuscripts will be mark
ed by graders at the sectionals and then sent to the Extension
Division of Indiana University. The Extension Division will re—
port all grades; no grades will be announced by the sectional
directors. The Extension Division will file the manuscripts and
identification cards for reference,

Awards. A certificate of merit will be awarded to the winner in
each sectional. A gold, a silver, and a bronze medal will be
awarded by the Extension Division to the three in each contest
who make the highest ratings in the finals. ‘

Expenses. All expenses for transportation, entertainment, etc.,
must be borne by the contestants or by the schools they repre—
sent, :

ALGEBRA ANNOUNCEMENTS
(Fourth Annual Contest)

Eligibility. All pupils selected to represent the schools must
have completed or must be taking first year algebra during the
current school year. Note that:

Juniors and Seniors are not eligible; pupils
taking third semester algebra are not eligible.

Content and Scope., The algebra contest will be confined to first
year algebra. The contest will conform to the principles out—
lined in the state course of study in mathematics issued by the
State Department of Public Instruction. The tegt will be based
on Nyberg's First Course in Algebra (Revised Edition).

Sectional test: Through page 343.
Final test: Through page 2352.

uestions. The algebra test will be formulateq by a committee
of algebra teachers. The question makers are instructed to make
a test longer than any student can complete in phe ninety minute
period; to take into account in making the questions the best of
the new—type tests; to include some true-—false, matching and .
selection exercises (not more than 10 percent of the contest);

4o weight the problems according to difficulty and importance;
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to avoid ambiguous problems; to adhere strictly to the limits
for both sectionals mnd finals; to indicate on the examination
the complete possible score and the score for each questiong
and to, prepare an answer key carefully correlated with the

questions.

Eguigmént. Each student must bring'to the examination one or

two well-sharpened pencils.

Tentative Sectional Centers.
Angola

Ball State, Muncie v
Indianapolis

Central Normal College, Danville
Wabash College, Crawfordsville
Depauw University, Greencastle
Earlham College, Richmond
Evansville College, Evansville
Franklin College, Franklin
Greensburg

Hanover College, Hanover
Indiana State Teachers College,
Terre Haute

Extension Division, Bloomingtm
Extension Division, Fort Wayne
Logansport

Manchester College, North Man—
chester

Marion College, Marion

Purdue University, Lafayette
Rensselaer

University of Notre Dame, S.Bend
Valparaiso University, Valparaiso
Vincennes University, Vincennes
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C. DIRECTIONS FOR GRADING THE MANUSCRIPTS
State High School Mathematics Contest, 1934

Please make sure that all papers are graded by competent
graders. The graders should include at east one mathematician.
as a referee to whom gquestions about the grading may be referred.
Use the key as a guide. It has been very carefully prepared,

but it is possible that an error may have crept in, in spite of
our care.

Use red or blue pencil. Use X to mark every incorrect or
omitted answer or method, and C to mark every correct answer,
placing the mark on the right hand side, and next to it in the
right hand margin the score for each exercise in a circle, thus,

» using red or blue pencil.

If you have an adding machine, add the scores, and clip the
summation to the questions. Do not attempt Lo sum up without an
adding machine.

_ If it is not possible to use an adding wachine at the
sectional, the summing up will be done by the Extension Division
after the papers are returned. Do not announce any scores.

When the papers are graded, wrap them securely together
with the identification blanks, and return them to the Extension
Division, by express collect. Please be sure to return also
the unused copies of the questions and the keys.

If questions arise about the interpretation of the key,
please make a note of such instances on a separate sheet of
paper and mail it to me when you send the manuscripts.



D. Answer Key for Form A

Indiana

Form A
‘Page 1
(L) y=-14
(8) x = 3
(3) x = 1.4 or 1%
(4) x = 8
(5) x=-2
(6) 5x3+ 6x — 6

(7) — 3 + 14x — 21y
(8)
(9)

18a°b%+ 37ab — 20

2(26%°— 74x + 47)
or 52x8— 148x + 94

(10) 7x°— 10x8+ 6x3- 1
(11)
(12)
(13)

(14)

ax — a

18

X3

a8— x2- 2xy — y2
Bag

3

—== Oor
5b - )
o)

X + 6x + 13 +

x(5x2+10x+12)
3 ox

Mg o
5x84+10x°+12%

S or

5.3, 53 3
gx + zx + 5%

(15)

bx
(18) X~ 1
x(x-1 xz—x
2(x-3 oL 738

2x3-27x2+36x or
X 2x—3)(x—18§ or
x( 2x°—27x+36

(17)

(18)

(19)

(Possible score for page, 96)

X + 3y or X% a3y

y(x + 3y)~ xy + 3y

Pts.

(2)
(3)
(4)
(3)
(8)
(2)
(4)
(3)
(5)

(3)
(3)
(5)
(4)
(5)

(8)

(8)
(9)
(9)

(e)

1934

Xey |

(20)

(281)
(33)
- (33)
(34)
(35)
(36)
(37)

(28)
(239)
(20)
(31)
(33)

(33)

(34)
(35)

(36)

State—Horn—First Year Algebra Test

187

Total Possible Score: 339

Page 2

5n - 19 = 2n - 7
- (some other letter
may be used)

r=4&a
t

4

= 4
1 w
t =7
A = $639.45
r= 5%%
h =28

(3a — 10)(3a + 10)

(xy — 5)2 or
(xy — 5)(xy — 5)
(3x + 3)(7x — 4)

y(4x + 5z)(4x — 5z)
(c2+d3) (c—d) (c+d)

2a(5x — 7)° or
2a(5x — 7)(5x — 7)
=3 and x = =9

~42  or 4.5

™

4 — 2x + x° or
x°— 2x + 4

x = 14

7 =

Pts,
(3)

(3)
(5)
(3)
(6)
(5)
(5)
(5)

(4)
(4)
(4)
(6)
(6)

(8)
(4)
(4)
(4)

(4)

(Possible score for page, 83)




Form A Key
Page 3 Pts, Page 4 Pte.
x{3x + 5 . |
(37) lax = 3% or (9)  (51) x = 1000 (3)
2x2 4 5xy ¥y = 3000 (3)
4xy — 3y° (52) x = L (5)
(38) =Z=2L  or 43V () y=1 (5)
X8+Xy X8+Xy 3
or =(X+3y) . _ X + 3y (53) 4's = $23000 (3)
T x8 + xy T X(x+y) B's = $1800 (3)
(39) = 4%a — 33 or 9 T =
(aa + 33_)__ a8 (9)  (54) L = 60 rd. (2)
=(4a + 33 da_+ 33 W= 20 rd. 2
al+ 3a — 38 = a—4) (2)
(55) Eq: x—4)+5§x——6) = 110 (3)
(40) 1 (2) or gx—6)+5 x-8) = 110
X - =
(41) 2 (2) °F 17(x-B)+5(y~6) = 110
X+ 3=y
(42) ¢4 (2) or {7(y—6)+5(x-6) = 110
(43) 4 (2) Als = 14 (3)
B!'s = 18 3
(44) 3 (2) (2)
(56) Eq: £+ £ =12 (4)
(45) 2 (2) > ®
Hrs. needed: 3.3
(48) 4 (3) (2 pts. if angwir is (4)
given as 3-—
47) 3 14
(47) (%) (57) $6300 (8)
(48) 3 (2)
(58) Food: $1400 (2)
(49) 4 (2) Clothes: $500 . (3)
| Rent: $700 (2)
(50) x=%. or .5  (3) 5 3
v = % (2) (59) Prop: ¥ = {5 (4)
. X . 15 X .
0 e A
Men = 50 (4)
(60) .33(x)+.45(100-x)=,40(100)
or 33x+45(100-x)= 4000
éx +y = 100 (3)
oL (33x+45y = 40(100)
Oats = 41% (3)
Corn = 58%-. (3)
lPossible score for page, 73)

49) (Possible soore for page,

168
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Form A Xey
Page '5 Pts.,
(61) Equation:: 5(n) + 10(n + 4) + 35(3n) = 870 (4)
No. of nickels: 7 (3)
No. of dimes: 11 (3)
No. of quarters: 21 (3)
(63) Amount at 6% $2140 (5)
Amount at 6%,.% $2860 (5)
(63) x = 3 (2 pts.) (3 pts.) (3 pts.)
y =4 (2 pts.) y=x4+1 y =38 — 2
X4y Xy
-2 | —2 |-8
110 -1 |4
0 1 0 {2
1 2 1 0
2 3 2 3
3 4 3 4
4 5 4 6

(3 pts. for each line) (Tables must be completely correct)

(Possible score for page,39)

P TIS T TALL Sy TN Tr
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E. Answer Key for Form B

Indigna State—Horn—First Yéar Algebra Test

1934
Form B Key Total Possible Score: 340
Page 1 Pts., ' Page 2 | Pts,
(1) x = - é ~ .8 ()  (20) 4x + 10 =9x - 15 or (3)
10 + 4x = 9x = 15
(8) x=-3 (3)
(21) T = cu.ft. of bin (3)
(3) x= .5 orl (4) 58
1 (88) 8. P. = Cost + Profit (5)
(4) X = - Pl (3) .
. (33) P = 4? (3
(5) x = — 8 (8) (24) F =T1p40 (eg
(8) 4x + 3yar2(2x + y) (2) (85) w = 10 (5)
(?) =7a + 12b — 7c (4) (26) h =8 (5)
(8) 5x°— 6x%+ 3x — 1 or (38) (27) r = 6% (5)
x(3x°— 37x + 36) < Ivox . 1
- 38) (£ . Llyx, L 4
(9) 2x®- 27x%+ 36x  or (5) (3) (-G 2 oz . (4

(8% — 3)(x — 12) (2 T 8) (% Z 2)

(10) 49a%- 42ab + 9b3  (3)  (29) r(r — 8)(r — 4) (4)
(11) 62°- a2~ 362 + 21 (5) (30) ay(7y — 2)(3y — 1) (4)
(12) 4a®- ab + 23p3 (3)  (31) (2%+ 4)(a — 2)(a + 2)  (8)
(13) 4x°— 2xy + y3 (4)  (33) (x —2)% (x + 3)8 or  (8)
(x+3)(x — 3)(x + 2)(x=3)
(14) 4a (5)
. (33) L(x — 3)(x + 1) (8)
(15) 5a — 19 (8) S
N (34) — 535 (8)
(18) 5+ (8)
(17) 3a — 9b + 1llc (9)
(18) ==L or —L (g

9 a — 3 a — 3
(e a(a +3) 9E["'a.3+ 3a(9)

: (Possible score for
page 96) (Possible score for page 71)
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Form B ' Key

Page 3 - . Pts, Page 4 Pts.
35) _ 3x°+ X — 37 4 : =1
(35) SRV CR Y] (4) (50)'x 5 (2)
2x°— x — 37 y=0 (2)
= ex®- 6x (51) r = 4 (3)
(36) x = 238 (4) 8 = — 3 (3)
(37) x = % or 2 (7)  (52) a = 80 (5)
(38) gi— l1 (8) b = 40 (5)
(39) x = 1% (8) (53) Price = $360 (6)
(54) L = 18 rd. (23)
(40) 3 (2) ,
W= 12 rd. (2)
(41) 4 (2)  (55) Short piece = 12.375 (4)
(42) 3 (2) Long pilece = 20,635 (4)
43) 4 2 56) Eq: =f{A = 2B + $500
(43) (8)  (56) Eq %GA = 98 + ¢7200 (%)
(44) 2 (2) or 6(2B + $500) = 9B + $7800
(45) 1 (2) or 13B + 3000 = 8B + 7200
= $3300 (3)
(48) 3 (2) B = $1400 (3)
(47) 2 (2) . (C+ D= 116
(48) 3 (2) C+ D =116 or 2r+2nr = 116
(49) 4 (2) T = 14 12.5 _ (4)
. — X
4.5__23_
x ~ 362
Building = 792 ft, (4)
(59) Eq. gx vy + .08 (3)
50x + 70(y + 6) 35(120)
50§x + eg + 70x = 3000 ‘
50(x+.06) + 70x = 120(.25) !
‘Cheaper kind = 231y (3)
Better kind = 28% (3) f
(60) John = 80 (8) |
Frank = 48 (8)

(Possible score for page, 51) (Possible score for page, 84) :




Form B
’ Page
(61) Days worked
Dé&s idle =
(62) Men = 20

(63) x = <1
y = -3

o

[\N

*

3

N\
[}
&

5

Key

(Possible

172

score for psge, 38)



