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CHAPT.lllR I 

INTRODUCTION 

This study is concerned with t~e relative merits of 

the synthetic and analytic m(:thods of teaching planegeom

etry. 

Of the two methods, the synthetic method is the one 

commonly used. Only a few textbook writers mention the 

a.nalytic method and then only in relation to some very dif

ficult problem which usually is in the latter half of the 

book. It seems ra.ther queer to the writer why the analytic 

method is used in case of Borne difficult exercise and then 

ignored in case of the simpler exercises. 

The features of the synthetic method may be brought 

out by a simple example. In the proof, the synthetio metbod 

begins with the hypothesis and through a series of dependent 

steps proceeds to the conclusion, as in the following example: 
V 

Hypothesis: ST bisects L v'ru 
SR 1/ UT 

TProve: .6.SRT is isosceles 

Proof: The pupil using the synthetic method of 

attack would mak ..: his proof like the following: 
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L 2 = L3 Reason: It is given that sT bisect e
 
LVTU.
 

L 1 : L3 Reason:	 If two parallel lines are cut
 
by a. transversal, the a1 te r 

nate interior angles are equal •
 

• •• L1 - L2 Reason:	 Quantities equal to the saxne
 
quantity are equal to each
 
other.
 

o 
• • SR : TR Reason:	 If two angles of a triangle 

are equal, the sides op'posite 
the two equal angles are equal • 

• O.D-SRT	 is isosceles Reason: If two sides of a triangle 
are equal, the triangle is 

isoscelea. 
The pupil using the analytic method of attack would begin 

with the conclusion and work back to the hypothesis in order 

to discover a way to Bo].ve the prob1emQl; then he would re

verae his steps and proceed as in the synthetic method. The 

following would be bis method of attack of the above problem: 

~SRT is isosceles Reason: If a triangle has two equal 
if SR : TR sides, it is isosceles. 

SR : TR if L 1 = /..., 2 Reason:	 If two angles of a triangle
 
are equal, the side s oppo 8 i te
 
them are equal.
 

L 1 =L 2 if L1 =L:3 Reason: Quantities equal to the sa~e 

and L2 = L3 quantity are equal to each other. 

but Ll = L3 Reason:	 If two parallel lines are cut 
by a transversal, the alter
nate interior angles are equal. 

andL2	 : L3 Reason: It is given that ST bisects
 
LVTU.
 

The pupil then reverses 1::is steps and proceeds as in the
 

synthetic method. He now has a logical proof which was de


veloped through a series of steps to which he wae led by the
 

analysis.
 



TIme it may be seen that the synthetic method begins 

with the bypothesis and proceeds by means of a series of de

pendent stepe to the conclusion; while the analytic method 

begins with the conclusion and works back to the hypothesis 

in order to find a way to solve the problem; and then pro

caeda as in the synthetic method. In short, the purpose of 

the analytic method is to remove the element of chance in 

developing a proof for a geometric exercise. 

Thsre seems to be very little literature of an author

itative nature upon the subject of the synthetic and ana

lytic methods of teaching plane geometry. 

Barnes l says: 

I have not measured in a statistical way the results 
of this study by analysis as compared with the usual 
Bynt:hetic work, but I am sure of several things from 
observation: 

1. Pupils like to demonstrate when they feel they 
are doing a large part of-the work constructively them
selve s. 

2. Pupils have more initiative and are mo~t inde-. 
pendent since the procedure keeps a very definite pro
blem before them and they are not merely acquiescing in 
stat8ments of a text. 

3. Pupils are far more efficient in demonstration 
of originals, for the simple reason they are familiar 
with the true method of attack. 

4. Pupils carry tYis analysis into other subjects .... 
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Pitts and Da.visl made a comparison of the analytic 

and synthetic methods of teaching geometry. They used the 

special form paper advocated by Barnes. 2 Their results were 

adverse to the analytic method, but there were some question. 

ab~e elements whicn entered into their study. First, dif 

ferent teachers taught the classes; second, the pupils were 

not paired; third, they used the analytic method for one 

semester only and then changed to the synthetic method. Accord

ing to Sch1auch07-

the analytic method will not secure superior 

results until the second semester. Fourth, they used the 

cumbersome form paper advocated by Barnes. 4 

~itts and Davis have the following eomment in their
 

summary:
 

The mechanics of the form paper were so difficult
 
that the slower pupils could not understand the
 
system to use it and it was so cumbersome that it
 
interfered with the thinking of the very bright
 
pupils. The details of filling the proper spaces
 
with correct majors and minors and authorities
 
were so tedious that pupils lost sight of the
 
demonstration and spent more time deciding in
 
which column a statement should appear than in
 
arranging a logical solution.
 

1:-1'i tts. LemuelandDaviS;-RobertA:";'iAcompariBon of the-
Analytic and Synthetic Methods of ':J.1eaching Geometry", 
SCHOOL SCIENCE ~~r.o MATF£MATICS, Vol. 31, 1931. 

2.	 Ibid. Page 3. 

3.	 Schlaucr', W. S., "The Analytic Method in Teacb,ing of Geom
etry," NA'rIONAL COUNCIL OF TEACFERS Oli' MATlillMATICS, FIFTH 
YEARBOOK. 

4.	 Ibid. Page 3. 
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Schlauchl has the following comment to make concerning 

the analytic method: 

Experience in teaching geometry by the analytic method 
and study of the results of numerous tests of the pupil's 
ability to analyze, extending over a period of twenty years 
in the Hig}' School of Commeroe, New York Ci ty, have convinced 
me of the following facts: 

1. Adequate mastery with accompanying plea.sure and 
a thirst for original exercises comes in the second 
semester. A sch~ol year should be devoted to the SUbject. 
(Pitts and Davis'" used only one semester for their stu4Y.) 

2. The pupil needs training in analysis applied 
to the various types of geometric subject matter found 
in the conve~tional five books of plane geometry. 

3. Teaching the method of analysis is difficult 
in the early stages ••.•• 

4. To master plane geometry, using the analytic 
method of attack, requires about a year for the majority 
of pupils. 

Of the above conunents by the different writers, it seems 

reasonable to expect that those of Schlaucn are probably the 

most valid due to his many years of experience. However 

his conclusions are based on observations rather than from 

the results of a controlled experiment. 

It is the purpose of this study to make a comparison 

of the synthetic and analytic methods of teaching plane geom

etry by means of a controlled experiment. 

---------_._._- -_._.--_._------
1. Ibid. Page 4. 

2. Ibid. Page 4. 
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CH.AP~'.[m II 

M."ETHOD OF J?HOCEDUHE 

The data for this study were secured by means of an ex

periment conducted during the school year of nineteen hundred 

thirty-two and thirty-three. The beginning geometry students 

of the Gallup, New Mexico, Senior High School were divided 

into two groups of approximately equal ability. One of the se 

groups was taught tlleorems, constructions, loci, Bnd the solu

tion of original exercises by means of the analytic method. 

The analytic met110d assumes the problem solved and works back 

to some knovm truth. The other group was te,ught theorems, con

structions, loci, and the solution of original exercises by 

mean~ of the synthetic method. The synthetic method begins 

with a known fact and ~orks towards the conclusion. The ana

lytic method group met during the fifth period and the syn

tlH~tic group met during t:he sixth period. Both groups met 

in the same room with t1Je writer as instructor. The same text 1 

was used by both groups; and the samE~ tests were given each 

group on the same day . With tJe exception ()f tl:eorems, con

structions, loci, and the solution of ori.c;inal exercises, 

bo th groups were ta.ught in the sr,me manner. The original 

-----------------......-----.-.....--_._.. ,_._._.------------- 
J. •. Hawkes, I.uby, Touton. New rl-~ g,~ome~:r.:i:' Ginn 8nd Company 

1931 
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enrollment of the analytic method group was twenty-seven and 

that of the syntbetic method group was twenty-nine. Tb.is 

enrollmen t varied somewhat during the school year. '1'he 

length of the elass period for each class was sixty minutes 

of which one-half was used for reei tation and one half for 

supervised study. 

From the two groups, sixteen pairs were selected. These 

students were paired according to their intelligence quotient, 

sex, age, nationali.ty, and tl'eir ninth grade record. In order 

for two studentR to be paired they had to have almost the same 

intelligence quotient, to be of the same sex, and to differ 

very little in their ninth grade record. Only two pairs had 

an age difference of more than nine months. Like nationalities 

were paired in all possible cases. The intelligence test used 

was the Army Alphal Test, Form V. This test wa.s given at the 

beginning of the school year to both groups on the S8.me day. 

Twenty-nine of the thirty-two pupils used in this study were 

graduates of the Gallup Junior High School. Their ninth 

grade records were secured from th£ office of the principal, 

while the recordA of the remaining three were secured from 

their transcripts. The algebra.g~ade was not considered. Due 

to the different elements entering into the pairing and to 

the high correlation required, only sixteen pairs were obtained 

-----......-'_.-----,----_._------_._---------
1.	 Published by tJle Bureau of Measurements, Kanse.f'1 sta,te Teachers 

College, Emporia, Kansas. 
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from a total of fifty-six pupilB. Yet due to the care u~8d 

in pairing, similar classroom conditions, and to the lBn~th 

of the experiment--thirty-eix weeks--it is reasonable to ex

pect that the results should be quite reliable and valid 

enough upon whi ch to bHse oonclusions. Reliabil1 ty and 

validity are essential elements in a theaiA of thie type. 

There were eight tests, exclusive of the final, given 

during the school year at intervale of from four to six weeks. 

Five of the tests were the five parts of the Lane-Greene 

Unit-Achievement Test. l The remaining three tests were de

vised by the author. At the end of the year a final test was 

given. This test was composed of four parts, and each part 

was given on successive days. The first IJart was a test on 

geometric facts such a~~, UWhat is the relation of the appoai te 

angles of an inscribed quadrilateral". The second part was 

a test on defini tions, such as, "What is trle median of a tri

angl~?" The third part consisted of a test on constructions 

and loci. The fourth part consisted of a test on the solution 

of original exerciseR. It is reasonable to expect that tbe 

analytic or synthetic methods would have little or no effect 

upon tIle results of Part I and II of the fina.l teat; while 

Parts III and. IV are Bolved either by the analytic or synthetio 

method dependin~: upon the gfotlp in which the pupil is enrolled. 

All materials for the final t~ata were secured from the text. 

All tests were car~fully supervised, the superintendent of 

--_._-----------_....._......-,----_...._----------
11. Published by Ginn and Compr:tny, Chicago, Illino1.s, 19.1t 
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schools and high school principal, both assisting during 

the final tests •.A copy of each of the tests may be found 

in the appendix. 

If the two groups !Jave been paired very accurately, 

it is reasona1!>JI:le to expect that the reeu.lts of tllose tests 

which do not involve constructions, loci, theorems, and tl'1.e 

solution of original exercises, should be practically the 

same for both methods; while those tests that consider only 

the pupil's ability to solve original exercises, to'make c,on

struations, and find loci should differ as the efficiency 

of the two methods differ. Tbe se difference B should ena.ble 

us to compare tlle relative merits of the analytic and syn

thetic methods., 



10
 

-


CHAPTER I I I 

DATA 

The purpose of this chapter is to present the data 

secured from the recorda and each of the tests. This pre

sentation of data will be by means of tables and graphs. 

Table I, on the following page, shows the manner in 

which the pupils were paired. The intelligence quotient 

and ninth grade records were obtained as explained in Chap

ter II. The ninth grade records were weighted as follows: 

an A grade was weighted as 5, B grade as 4, 
\,

C grade as 3, 

D grade as 2. and an F grade as 1. In the table a grade 

of 3.6 means an. average between C and B. The pairing is 
,

read across the page thuBs of the two pupils of pair 1. 

the pupil in the synthetic method group has an intelligence 

quotient of 115 and a ninth grade record of 4.4, while the 

pupil in the analytic method group has an intelligence 

quotient of 113 and a ninth grade of 4.3. 

The mean intelligence quotient of the synthetic method 

group was 99.9 while that of the analytic method group is 

99.6--a difference of only 0.3 in favor of the synthetic 

method group. The ninth grade record of the synthetic method 

group showed a median of 3.46. while that of the analytic 

method group was 3.50--a differenoe of only 0.04 in favor of 

the ana1ytio method group. This table also shows the means 

------ --~~-
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for the upper one fourth, middle one ha.lf, and lower one fourth 

of the two groups. In each case it may be seen that the differ

ences of the two groups are vary slight. Figures pertaining 

to the synthetic method group are in black and those pertaining 

to the analytic method group are in red. 
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· RESULTS OF TEST I 

Table II on the followimg page shows the results of Test I. 

This test was Test 2 of the Lane-Greene Unit-Achievement Teets-

a teet on fundamental ideas of plane geometry. A copy of 

this test is in the appendix. 

The results of this test were practically the Bame for 

the two divisions, and might be expected, for neither the 

analytic or synthetic method had been used up to this point. 

The mean for the synthetic method group was 16.6 and that for 

the analytic method group was 15.4 a difference of 1.2 in favor 

of the synthetic method group. For the upper one fourth, 

middle one half, and lower ome fourth of the classes, the me~lS 

of the synthetic method groups were slightly higher than the 

corresponding means of the analytio method groups. The ranges 

for both groupe were almost identical--the range of the sym

thetio method group being 10.24 and that for the analytic 

method group 9-23. 

Graph I is a comparison of the two groups, This graph 

shoWS the closeness of the ~esults for the two classes. 
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TABLE II ••• SHOWING RESULTS OF TEST I ••• TEST 1 OF THE LANE

GREENE UNIT-ACHIEVEMENT TESTS ON FUNDAMENTAL IDEAS OF 

GEOMETRY. 

SYNTHETIC 

~ 
24 
18 
23 
11 
18 
16 
17 
14 
20 
18 
13 
15 
14 
10 
Jg 

Score 
1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
l..Q 

air 

'ALYTle 

1 
23 
19 
19 
11 
16 
17 
11 
14 
12 
17 
10 
11 
22 
17 

9 

Scnre 

8 
7 

1 

1 

3 

S A 

4 

2 

6 
-
8 
1 
3 
4 

~ 
1 

Difference 

l 

Total ~oints 34 

Range 10-24 9-23 

Mean 
Mean upper 
1/4 of class 
:Mean middle 

16.6 

22.25 

15.4 

20.75 

1.2 

1.5 

1L2 of claSB 16.25 ~25 1.0 
Mean lower 
lL4 of claBS 11.5 10.25 1.25 

Read table thus: Black indicates synthetic method; red 
indicates analytic method. Score is expressed in points. 
Score for pupil of pair one for the synthetic method 
was 22; for analytic method 18. The difference is four 
in favor of the synthetic method. Read remainder of 
table accordingly. 

J 
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GRAPH I
 

RES OF TWO GRO ON TEST I
 

Points.
 

24
 

20
 

16
 

12
 

9
 

Pupils 1 2 3 4 5 6' 7 8 9 10 11 12 13 14 15 16
 
scores:
 

Read table thus: Black indicates synthetic method; red 

indicates analytic method. The highest score in the syn
thetic method group was 24, in the analytic ~thod group 
23. The scores are arranged in descendin~ order. 



15 

RESULTS OF TEST II 

Table IlIon the following ~age shows the results of 

Test II.. -a teet on definitiona, f t t ti dRO"S. cons rue one, an 

the solution of one original exercise. A copy of Test II is 

in the appendix. 

The table shows that the analytic method group had better 

scores in each division. The mean for the synthetic method 

group was 15.0 while that for the analytic method group was 

20.1, a difference of 5.1 in favor of the analytic method 

group. The mean s for the upper one fourth, middle one half, 

and lower one fourth of the analytic method exceed the meane 

of the corresponding synthetic method groups by comparable 

amounts. The range for the synthetic method group was 7-26 

and tb.at for the analytio method group was 11-29. Twelve pupils 

of the analytic method group made ScoreB which surpassed the 

scores made by the pupils with whom they were pairad; while 

only three of the synthetic method group made Bcores that Bur

passed the scores of the pupils with whom they were Ia ired. This 

table imdicates a ~uperiority of the analytic method group 

on this particular test, which may be due to the use of the 

analytic method; but roore likelY to the failure of the three 

pupils of the synthetic method in ~airB 5, 8, and 9 to do cor .. 

respondingly as well as the other pupils of their class. 

Gra.ph II gives a compa.rison of the reeulte of this test for 

the analytic and synthetic method groupe. 
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TABLE III •.. SHOWING RESULTS OF TEST II ..• A TEST ON 

DEFINITIONS, F~.CTS, .AND CONTRUCTIONS. 

SYNTHETIC 
Difference 

Pair Score Be ~ S 
1 ~ 2
 
2 25
 1 
3 16 9 
4 21 6 
5 11 1 
6 21 1 2 .. 
7 18 21 v 
8 10 21 11 • 
9 7 3 16 

10 16 26 1 
11 11 15 
12 12 12 
13 10 11 1 
14 11 1 7 
15 9 12 3 
12 16 3 

Total ~oints 30 

Range 7-26 11- . 

Mean 15.0 20.1 .1 
Yean upper 
1L4 of class 23.25 27.0 ;).75 
Mean middle
U2 of class 13.75 21.5 

9.0 1~. .0 

Read table thus: Black indicates synthetic method; red 
indicates analytic method. Score is expressed in points. 
Score for pupil of pair one for the synthetic method 
was 26; for analytic method 24. The difference is 2 
in favor of the synthetic method. Read remainder of 
table accordingly. 
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GRAPH II 

SCORES OF T TWO GROUPS ON TESTII 

Points. 

29 

25 

20 

15 

10 

Pupi1s:1 
1 2 3 4 5 6 7 8 9 

~ 
10 11 12 13 14 15 16 

Read table thus: Black indicates synthetic method; red 
indicates analytic method. The highest score in the syn
thetic method was 26, in the analytic method 29. ~he scores 
for each of the pupils in the two method groups 
are arran~ed in descending order. 
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RESULTS OF TEST III 

Table IV on the following page shows the results of 

Test III. This teat was Teat 3 of the Lane-Green Unit

Achievement Tests--a test on parallel lines and triangles. 

A copy of Test III in in the appendix. 

The resul ta of this test were practically the same for 

the two divisions. The mean for the synthetic method group 

was 24.3 and that for the amalytic meth~d group was 23.0, a 

difference of 1.3 in favor of the synthetic me thad group. 

The mean for the upper one fourth of the synthetic method group 

was 1.5 higher than the mean for the corresponding upper one 

fourth of the analytic method group, wrlile the mean for the 

lower one fourth of the synthetic method group was 0.75 lower 

than the mean for, the corresponding lower one fourth of the 

analytic method group. The ranges for the two groups are very 

nearly the same--the range for the eyntheticmethod group 

being lO-38'and that fot the analytic method group 13-38. 

Graph III shows the comparison of the two groupe. This 

graph indicates the closeness of the scoree for the two groups. 

Neither the table nor the graph shows any significant difference 

for the two groupe in the results of Test III. 
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TABLE IV••• SHOWING RESULTS OF TEST III ••• TEST 2 OF THE LANE

GREENE UNIT-ACHIEVEMENT TESTS ••• A TEST ON PARALLEL LINES AND 

TRIANGLES. 

SYNTHETIC 

Pair Score 
-l---~ 

2 38 
3 25 
4 28 
5 24 
6 34 
7 21 
8 38 
9 25 

10 22 
11 24 
12 14 
13 10 
14 14 
15 20 
J6 16 

Total 120ints 60 

8 

IC 
DifferEll!Qe 

S 

-
 -
12 

-

29 5 
15 19 
17 4 
15 23 
23 2 
14 8 

7 " 3 
'"25 .9 

1 
13 1 
If\ 4 
17 1 

Range 10-38
 

Mean 24.3
 
Mean upper 
1/4 of class 
lean middle 

36.5 

1/2 of class 
Mean lower 

23.6 

1/4 of class 13.5 

Read table thus: Black indicates synthetic method; red 
indicates analytic method. Score is expressed in points.
Score for pupil of pair three for the synthetic method 
was 25; for analytic method 37. The difference is 12 
in favor of the analytic method. Read remainder of 
table accordin~ly. 
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GRAPH III
 

SHOWING SCORES OF ILS ON TEST III
 

Points
 

38
 

35
 

30
 

25
 

20
 

15
 

10
 

Pupils: 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16
 

Read table thus: Black indicates the synthetic method;
 
red indicates the analytic method. The score of pupil 1
 
of the synthetic method group was 38, and for the analytic
 

method 38. The 8cores are arranged in descending order. 



RE SULT S OF TE ST IV 

Table V on the following page shows the results of Te at 

IV. This test was one on the ability of a pupil to solve
 

original exercises. This test was devised by the writer. A
 

co~y of Test IV is in the appendix.
 

The mean for the synthetic method group was 32.75 and 

that for the analytic method group was 36.0, a difference of 

:3.25 in favor of the analytic method group. The means :for 

the upper one fourth, middle one half, and lower one fourth 

were correspondingly higher than the respective means for the 

synthetic method group. The range for the synthetic method 

group was 22.. 48 and the range for the analytic method group 

was 15-48. The results of this test indicate that the analytic 

method group is somewhat superior in their ability to solve 

original exercises. Ten pupils of the analytic method group 

made scores which surpassed the scores made by the pupils with 

whom they were paired; while only five pupils of the synthetic 

method group made scores which surpassed scores of the pupils 

wi th whom they were paired. 

Graph IV is a comparison of the two groups. This graph 

shows the emaIl difference in favor of the analytic method 

group. 

.. 
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TABLE V••. SHOWING RESULTS OF TEST IV••• A TEST ON 

ORIGINAL EXERCISES. 

SYNTHETIC ALTIIC 
Difference 

Pair Score Score S 1 

1 29 
2 35 
3 38 
4 48 
5 25 
6 34 
7 30 
8 33 
9 40 

10 29 
11 34 
12 28 
13 22 
14 24 
15 33 
16 42 

Total .Roints 51 

1.
2 7 

39 1 
46 2 
40 15 
15 19 
32 2 
53 
38 2 
3':1: 5 
43 9 
38 10 
31 9 
34 10 
32 1 
30 12 

Range 22-48 15-48 

Mean 32.75 36.0 3.25 
Mean upper
1L4 of class 42.00 44.75 2.75 

32.10 36.0 ~g 

:Mean lower
 
lL4 of class 24.75 27.0 ~
 

Read table thus: Black indicates synthetic method; red
 
indicates analytic method. Score is expressed in points.

Score for pupil of pair one for the synthetic method
 
was 29; for analytic method 48. The difference is 19
 
in favor of the analytic method. Read remainder of
 
table accordingly.
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Pupils: 1 2 3 4 56? 8 9 10 11 12 13 14 15 16 
...-- 

~ 

................. 

OF PUPILS ON T3ST IVSROV7ING sea 

GRAPH IV 

20 

30 

35 

25 

15 

40 

45 

Read table thus: Black indicates synthetic method group; 
red indicates analytic method group. The score of pupil 1 
of the synthetic method group was 48, and that for pupil 1 
of the analytic method group 48. The scores are arranged 
in descendin~ order. 

Points. 
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RESULTS OF TEST V 

Table VI on the following page shows the results of Test 

V. This was Test 3 of the Lane-Greene Unit-Achievement Teets-

a teet on rectilinear figures. A copy of Test V is in the 

appendix. 

The results of this test whow that the synthetic method 

group were slightly superior, except in the lower one fourth 

of the class in which the mean for the analytic method group 

was 0.25 higher. The mean for the synthetic method group on 

this test was 22.5 and that for the analytic method group was 

20.0, a difference of 2.5 in favor of the synthetic method 

group. The greatest difference shown between the two groups 

wa,s in the upper one fourth of the classes, in which the mean 

for the synthetic method group was 5.25 higher than the mean 

for the corresponding upper one fourth of the analytic method 

group. The range of the synthetic method group wae 7-36 and 

that for the analytic method group 10-36. 

Graph V is a comparison of the two groups. This graph 

indicates the superiority of the synthetic method group in 

the upper one fourth of the classes. 

_ l------------------_.}
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TABLE VI ••• SHOWING RESULTS OF TEST V••• TEST 3 OF THE LANE

GREENE UNIT-ACHIEVEMENT TESTS ••• A TEST ON RECTILINEAR 

FIGURES. 

SYNTHETIC 
Difference 

Pair Score Score S 
1 29
 
2 20 27
 

29
3 6
 
4 30 16
 
5 36 18
 
6 21 23
 
7 13 24
 
8 36 18
 
9 11 18
 

10 24 14
 
11 22 22
 
12 15 10
 
13 7 26
 
14 15 20
 
15 29 10
 
16 23 13
 

59
Total 120intS 

4
 
7
 
7
 

14
 
18
 

2
 
9
 

18
 
7
 

10
 

5
 
19
 

5
 
19
 
10
 

Range 7-36 lQ=Z!(i 

Mean 22.5 ....Q 2.5 
Mean upper 
1/4 of class 33.75 ~ 5.25 
Mean middle 
1/2 of class 22.9 l.£!..Q 3.0 
Mean lower 
1/4 of class 11.5 

Read table thus: Black indicates synthetic method; red
 
indicates analytic method. Score is expressed in points.
 
Score for pupil of pair one for the synthetic method
 
was 29; for analytic method 25. The difference is 4
 
in favor of the synthetic method. Read remainder of
 
table accordingly.
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GRAPH V 

SHOWING SCORES OF PUPILS ON TEST V 

Points. 
35 

30 

25 

20 

15 

10 

7 

Pupils: 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 

Read table thus: Black indicates the synthetic method 
roup; red indicates the analytic method group. The score 

of pupil 1 in the synthetic method group was 36, and the 
score of pupil 1 in the analytic method group 36. The re
mainder of the scores are arranged in descending order. 



RESULTS OF TEST VI 

Table VII on the following page shows the results of 

Test VI. This test was devised by the author. It consisted 

of definitions, facts, and constructions; and the oontent re

lated to circles. A copy of this test is in the appendix. 

The results of this test were practioally identical for 

the two groups. The mean for the synthetic method group was 

9 and that for the analytic method group was 8.6, a difference 

o~ only 0.4 in favor of the synthetic method group, The mean 

for the upper one fourth of the synthetic method group was 

15 wh.ich was 0.25 higher than the mean for the ~pper one fourth 

of the analyt ic me thad group, and for the lower one fourth of 

the class the mean was 0.75 higher than the mean for the cor

responding lower one fourth of the analytic method group. The 

mean for the middle one half of the synthetic method group 

was 1.0 lower than the mean for the corresponding middle one 

half of the analytic method group. The range for the synthetic 

method group was 3-19 and that for the analytic method group 

1-17. 

Graph VI shows the comparison of the two groupe and 

indicatea the slight superiority of the ane.1ytio ml:thod group 

in the middle one half of the classe 8. 

i"f30/o 



T T VII ••• SHOWING RESULT OF TEST VI ••• A TEST ON 

DEFINITIONS, FACTS, A C TRUCTIONS AS RELATED TO 

CIRCLE"",, 

SYNTHE'l'IC '"-J~1"..LJ" '''''''' • __ 

1-17. 
c.. l .4 

14.75 .25
 

__ 1.0 

.75 

Read table thus: Black indicates synthetic method; red 

indicates analytic method. Score is expressed in points. 
Score for pupil of pair 1 for the synthetic method was 19, 
for analytic method 17. The difference was 2 in favor of 
the synthetic method. Read remainder of table accordingly. 
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GRAPH VI
 

SHOWING SCORES OF PmPILE ON TEST VI
 

Points 

15
 

10
 

5
 

o 

Pupils: 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16
 

Rea.d table thus: Black indicates synthetic method group;
 
red indicates analytic method group. The score of pupil 1
 
in the synthetic method group was 19, and the score of
 
pupil 1 in the analytic method group 17. The remainder of
 
the scores are arranged in descending order.
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RESULTS OF TEST VII 

Table VIII on the following page shows the results of 

Test VII. This test was Test 4 of the Lane-Greene Unit

Achievement Teste--a. test on circles. A copy of this test is 

in the appendix. 

The mea.ns for the two groups were almost identical. The 

mean for the synthetic method group was 18.5 and the mean for 

the analytic method group 18.2, a difference of 0.3 in favor 

of the synthetic method group. However the mean for the upper 

one fourth of the synthetic method group was 2.0 less than 

the mean for the correeponding one fourth of the analytic 

method group. In the lower one fourth of the synthetic method 

group the mean Was 3.0 higher than the mean of the correspond

ing one fourth of the analytic method group. This seems to 

indicate that the better pupils of the analytic method grou.p 

have grasped the me aning of the analyt i. c method, but that the 

duller pupils have not. The range for the synthetic method 

group was 11-28 and that for the analytic method group 6-31. 

Graph VII shows the comparison of the two groups and 

indicates the differences in the upper and lower one fourth 

of the two classes. 
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TABLE VIII •.• SHOWING RESULTS OF TEST VII •.• TEST 4 OF THE 

LANE-GREENE UNIT-ACHIEVEMENT TESTS ••• A TEST ON CIRCLES. 

IeSYNTHETIC 
Difference 

S A 
2 
3 
3 
2 
8 
4 

2 
9 

7 
4 

3 
7 

1 
7 
3 

Pair
 
1
 
2
 
3
 
4
 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
1.Q 

Score 
~ 
28 
19 
21 
18 
17 
19 
23 
11 
16 
24 
13 
13 
21 
19 
l2 

Score 
24 

1 
22 
23 
26 
21 
17 
14 
18 
12 
24 
10 

6 
22 
12 

9 

Total 12.oints 4..Q 

Range 11-28 6-31-.
Mean 
Mean upper 
lL4 of class 

18.5 

24.25 

18.2 

26.25 

.3 

. 2.0 

18.6 .15 

9.25 3.0 

18.75 

12.25 

Mean middle 
1L2 of class 
Mean lower 
lL4 of class 

Read table thus: Black indicates synthetic method; red 
indicates analytic method. Score is expressed in points.
Score for pupil of pair one for the synthetic method was 
22; for analytic method 24. The difference is 2 in 
favor of the analytic method. Read remainder of table 
accordingly. 
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GRAPH VII
 

S OF PUPILS ON TEST VII
 

Points 

5[
Punil s :1.--..... ....-3-~4- .....5-6~-7--8---."9~-1-O--1-1-1-2-1-3-·
 -1-4-1-5-161- 2

Read table thus. Black indicates synthetic method group;
 
red indicates analytic method group. The score of pupil 1
 
in the synthetic method group was 28, and the score for
 
pupil 1 in the analytic method group 31. The scores are
 
arranged in descending order.
 



RESULTS OF TES'l' VIII 

Table IX on the following page shows the results of 

Test VIII. This teat was Test 5 of the Lane-Greene Unit

Achievement Tests--a teat on proportion and similar polygons. 

A copy of this test is in the appendix. 

The analytie method group was superior on this test. 

They had a mean of 16.3, while the mean of the synthetic 

method group was only 13.8, a difference of 2.5 in favor of 

tbe e.na1ytic method group. The mean for the upper one fourth 

of the analytic method group was :3.5 higher than the mea.n 

for the corresponding one fourth of the synthetic method group; 

while the mean for the lower one fourth of the analytio method 

group was only 1.0 higher than the corresponding one fourth 

of the synthetic method group. The results of this test seem 

to indicate that the analytic method is of greater value to 

the more intelligent pupil. The range for the synthetic method 

group was 5-22 and that for the analytio method group was 4-26. 

Graph VIII gives a comparison of the two groups and in

dicates the superiority of the upper one fourth of the analytic 

method class as compared with the upper one fourth of the syn

thetic method claes. 
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TABLE IX••• SHOWING RESULTS OF TEST VIII .•• TEST 5 OF THE 

LANE-GREENE UNIT-ACHIEVEMENT TESTS ••• A TEST ON PROPORTION AND 

SIMILAR POLYGONS. 

~_~l-_JS[nr~T!:]HE~T[I~CL__~.~-g-1:'l:-~~-]D~iifff~ei:r~e~n£cie=---
Pair Score Sc S 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 

~ 
22 
20 
16 
22 
17 
12 
18 

6 
14 
11 

6 
13 

8 
5 
8 

25 
25 
24 
17 
1 
22 
15 
15 
12 
11 
19 

6 
13 

8 
4 

26 

:3 
3 
4 
1 

3 
5 
3 

3 
6 

3 
8 

1 
1 

Total 120ints 45 

Range 5-22 -;:>6 

Mean 13.8 16.3 2 
Mean upper
1/4 of class 21.5 ')~o ~ 
Mean middle 
lL2 of class 13.6 6.5 g.
Mean lower 
lL4 of class 6.25 7.25 LO 
Read table thus: Black indicates synthetic methos; red 
indicates analytic method. Score is expressed in points. 
Score for pupil of pair one for the synthetic method 
was 22; for analytic method 25. The difference is 3 
in favor of the analytic method. Rea.d remainder of 
table accordin2ly. 
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PH VIII
 

HO IF PI ON TE III
 

Points. 

5 

10 

15 

otI- _~ 

Pupils: 1 2 4 5 6 7 8 10 11 12 13 14 Ib 16
 

ead table thus: Black indicates synthetic method roug;

red indicates analytic method group. The score of pupil 1
 
of the synthetic nethod group was 22, and the sc e 0
 
upil 1 of the analytic method ~rou~ 26. The B es are
 
rran~ed in deBcendin~ order.
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Table X on the following page shows the results of 

Teet IX--a test on geometric facts. This test was the first 

~art of the final test and its content was taken from the 

entire book. The questions were of the following type; "By 

what is an inscribed angle meaeuredt" A copy of this test is 

in the appendix. 

The mean for the synthetic method group was 21.8 and the 

mean for the analytic method group was 19.4, a difference of 

2.4 in favor of the synthetic method group. Similar differences 

were found in the respective means of the upper one fourth, 

middle one half, and lower one fourth of the two groups. The 

range for the synthetic method group was 5-34 and tbe ramge 

for the analytic method group 5-29. Over one half of the 

difference between the two groups is caused by the exceedingly 

high score of the pupil of pair 16 in the synthetic method 

group who had. a Bcore that was 24 points higher than the pupil 

with whom she was paired. 

Graph IX gives a comparison of the two groups. This 

shows a small difference in favor of the synthetic method croup. 

--------_..
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TABLE HOWING RESULTS OF TEST IX•.. A TEST ON GEOMETRIC 

FACTS. 

SYNTHETIC U\LYTIC
 

Pair
 
1
 26 28 2 

6 
4 

1 
4 

6
 
3 
1 
5 
5 

1 
1 

5 
9 

10 
24 

2
 34 - ·2~ 

3
 20 24 
4
 28 27 
5
 20 24 

7
 21 18 
8
 25 24 
9
 23 18 

10
 22 17 
11
 23 29 
12
 12 13 
13
 5 
14
 24 13 
15
 10 
16
 34 10 

Total point~ 

Range
 5-34 5-29 

Mean 
Mean upper 
1/4 of class 

Difference 
Score :::icore S-

17 

40.... 

23 "6 

21.8 1:;j.4 2.4 

31.0 28.0 3.0 
Mean middle 
1/2 of class 22.6 20.25 2.35 
Mean lower 
1L4 of class 11.0 '3.5 _ 1.5 



6? 8 9 10 

GRAPH I 

SCORE:: OF PUPILS ON TEST 

: Black indicates synthetic method group; 
l"ethod £;roup. _lle score of ::-uI'il 

s 34, ~nd the ~core of 
group ~g. The SC0reA ar~ 

SHOWl 

2 345 

ta 

5 

5 

2 

3 

15 

o1nts. 

Punils: 
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RESULTS OF TEST X 

Table XI on the following page shows the results of 

Test X--a test on definitions. This test was the second part 

of the final te st and, like the first pa.rt, its content was 

taken from the entire book. There were fifty definitions asked 

similar to the following : "What is a median of a triangle?" 

A copy of this test is in the appendix. 

The mean for the synt:hetic method group was 34.1 and the 
\ . mean for the analytic method group was 35.9, a dlfference of 

only 1.8 in favor of the analytic method group. The mean for 

the analytic method group for the upper one fourth of the 

class was 2.75 higher than the mean of the corresponding one 

fourth in the synthetic method group; while for the lower one 

fourth of the two classes there was no difference. Twelve 

pupils of the analytic method group made scores which surpassed 

the Bcoree of the pu~ils with whom they were paired, while only 

four pupils of the synthetic me~hod group made scores which sur

passed the Bcores of the pupils with whom they were paired. The 

range for the synthetic method group was 18-44 and the range for 

the analytic method group was 21-44. If we combine the reau1 ts 

of Tests IX and X we find little difference between the two 

grou~s. This im reasonable to expect as the analytic or aynthetic 

meU'od dOBe not enter directly into the teaching of facte and 

definitions. 

Graph X shows the comparison of the two classes. 
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TABLE XI ••• SHOWING RESULTS OF TEST X••• A TEST ON DEFINITIONS •• 

SYNTHETIC 
Difference 

Pair Score s 
1 3"9 b 
2 43 2 
3 32 45 13 
4 34 45 9 
5 37 1 4 
6 39 42 3 
7 32 21 11 
8 43 3 10 
9 38 39 

10 37 1 
11 44 40 4 
12 23 29 6 
13 29 1 
14 31 
15 27 ~5 2 

:":2J& J..a 
Total points 50 

Range 18-44 ?l.d1i 

Mean 34.1 1~1 ...... c 
Mean upper 
lLi.....Qf class 42.25 '2.7 
Mean middle 
lL2 of class 35.0 .1 3.1 
Mean lower 
lL4 of class 24.25 

Read table thus: Black indicates synthetic method; red 
indicates analytic method. Score is expressed in points. 
Score for pupil of pair one for the synthetic method 
was 39; for analytic method 45. The difference is 6 
in favor of the analytic method. Read remainder of 
table accordin~ly. 
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RESULTS· OF TEST XI 

Table XII on the following page shows the results of 

the third part of the final test--a test on constructions 

and loci. Sixteen exercises were given. A copy of·this 

test is in the appendix. 

The mean for the analytic method group was 43.65 and 

the mean for the synthetic method group 41. 3, a difference of 

2.35 in favor of the analytic method group. This difference 

would probably have been greater if the test had been more 

difficult, as the entire upper one fourth of the analytic 

method group scored perfect grades, while only one in the 

corresponding group of the synthetic method group Bcored 

a perfect grade. Ten pupils of the analytic method group 

made scores which surpassed the scores of the pupils with 

whom they were paired, while only four of the synthetic 

method group made scores which surpassed the scores of the 

pupils with whom they were paired. 'I'he range for the syn

thetic method group was 30t-48 and that for the analytic 

method group 33-48. The reeults of this test seem to indicate . 
that the analytic method is slightly better for teaching 

constructions. 

Graph XI gives a comparison of the two olasses and shows 

the slight superiority of the analytic method group on this 

teet. 



••• SHOlf/Hra RESULTS OF TEST ••• A TEST 

CONSTRUCTIONS. AND LOCI. 

SYNTHETIC ALYTIC 
Difference 

Pair Score Score S A 
1 
2 
3 
4: 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 

45 
48 
42 
3l-t 

44 
42 
471
45 

47
391 

4 

4~ 
39 
39 
42 
30i 
34i 

4q ~ 
4 
46t 4... 
48 16-k 
46t .2 
45 3 

3~ 12 
47 2f 
45 5 
A5 2t 
•8. 4. 
sst t 
33 6 
42 
381 7 
44_ 9 

Total 120ints 48 

Range 

Uean 41.31 ~ 3.65 2.34 
Mean upper 
1/4 of class 46.89 4':1.':>0 1.11 
Mean'midcUe 
1:L2 of class 42.18 4-5.1A 3.0 
Mean lower 
]L4 of class 33.93 &18 2.25 

Read table thus: Black indicates synthetic method; red 
indicates analytic method. Score is expressed in point~. 

Score for pupil of pair 1 for the synthetic method was 45; 
for analytic method 48. The difference is 3 in favor of 
the analytic method. Read remainder of table accordingly. 



GRAPH XI 

SHO SCORES 0 'UPI ON TEST 

.Poi 

45 

40 

35 

30 

Punils: 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 

Read table thus: Black indicates synthetic method group; 
red indicates analytic method group. The score of pupil 1 
of the synthetic method group was 48, and of pupil 1 of 
the analytic method group 48. The scores are in descendin 
order. 
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RESULTS OF TEST XII 

Ta.ble XIV em the following page shows the results of 

the fourth part of the final test--a test on the solution of 

original exercises. This teet consisted of exercises in which 

were involved such concepts as congruency of triangles and 

parallelism of lines. A copy of this test is in the appendix. 

The mean for the synthetic method group was 55.? and that 

for the analytic method group 66.3, a difference of 10.6 in 

favor of the analytic method group. The score for the analytic 

method group was almost 20% greater than the Beare for the 

synthetic method group. In the upper one fourth of the class, 

the score for the analytic method group was almost 30% greater 

than that for thB corresponding one fourth of the synthetic 

method group; wYiIe in the lower one fourth of the classes 

the results were almost identical. The results of this test 

indicate that the analytic method is superior for the average 

and a~ove average pupil in the solution of original exercises, 

but that there is little difference between the two methods 

for the slower pupil. The range for the analytic method group 

was 26-112 and that for the synthetic method group wa.s 16-94. 

Graph XII shows the great difference between the two 

classes in the upper one fourth and middle one half. 
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••• A TEST ON THE 

-112 

72 
101 32 
108 42 

77 
6 
26 

1 
68 1 
65 

112 52 
30 1 

18 
17 

121 

••• 

SOLUTION OF ORIGINAL EXERCISES. 
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GRAPH X 

SHOWING SCORES OF PUPILS ON TEST XII 

90 

80 

70 

60 

50 

40 

30 

2 

10 
Puuils: 1 2 :3 4 5 6 7 8 9 10 11 12 13 14 15 16 

Read table thus: Black indicates synthetic method group; 
red indicates analytic method group. The score of pupil 1 
in the synthetic method group was 95, and the score of 
pupil 1 in the analytic method group 110. The scores are ar
ranaed in descendina order. 



CHAPTEH IV 

SUMMARY AND CONCLUSION 

For this study the pupils were divided into two groups, 

one group was taugbt theorems, constructions, loci, and the 

solution of original exercises by the synthetic method. The 

synthetic method begins with a given condition and through 

a series of dependent steps proceeds to the conclusion. The 

other group was taught theorems, constructions, loci, and the 

solution of original exercises by the analytic method. The 

analytic method. assumes the problem solved and then works 

back to a given condition. Otherwise, the two classes were 

ta.ugJ:l.t in the same manner. 

The two groups were paired a,tcording to their intelligence 

quotient, ninth grade record, age, sex, and nationality, with 

the intelligence quotient being considered the main factor. 

In order for two pupils to be paired. t11ey had to have practi

cally the same intell igence quotient, to be of about t}'ie Bclffie 

age, to be of the s(-une sex, and to have similar nintb grade 

records. In fact there was close agreement in all these 

phases. Due to the care used in pairing only sixteen nairs 

were obtained from a total of fifty-six students. 

A te at waf.' given on the a.verage of once ever~T four or 

five weeks, dAp~nding upon the completion of a unit. Of the 

eight tests given, exclusive of the final test, five were the 

f i VB te i' t s of the Lane -Greene Unit-Acl'leverncnt Tests, wld.le 
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the remaining three were devised by the writer. 

Let us direct our attention to the results of the Lane

Greene Unit-Achievement Tests. On the first test--a test ob 

fundamental ideas of geometry--the results for the two olasses 

were about equal--the mean for the synthetic method group 

being 1.2 higher than the mean of the analytic method group. 

On Test 2 of the Lane-Greene Unit-Achievement Tests--a teet 

on triangles and parallel lines--the synthetio method group 

had a mean of 24.3 while the mean of the analytic method 

group was 23.0. The results of Test 3 of the Lane-Greene 

Unit-Achievement Tests showed that the synthetic method group 

was slightly superior, having a mean of 22.5 while that for 

the analytic method group was oIlly 20.0. On Teet 4 of the Lane

Green Unit-Achievement Tests--a test on circles--the means for 

the two classes were almost identical. The mean for the 

synthetic method group was only 0.3 higher than the mean for 

the analytic method group. Yet if we look at the means for 

the upper one fourth of the two groups, we find that the mean 

for the analytic method group ie 2.0 higher than that for the 

synthetic method group; while, the mean for the lower ome fourth 

of the class is 3.0 lower than the mean of the corresponding 

one fourth of the synthetic method group. This seems to 

indicate that the more intelligent pupils have grasped the 

analytic method, but that the duller pupils have not yet 

grasped it. In the first three teats of the Lane-Greene 

Uni t-Ach11;)vement Teate the results were quite uniform between 
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the two classes for the upper one fourth~ middle one half, 

and lower one fourth of the classes. 

Let us Bee what the re suIt s were for Teet 5 of the La11e

Greene Unit-Ac~ievement Teste--a test on similar polygons 

and proportion. The mean for the synthetic method group was 

13.8 and the mean for the analytic method group was 16.3 

which is 2.5 in favor of the analytic method group. The mea~ 

for the upper ome fourth of the analytic method group Was 3.5 

higher than the mean for the corresponding one fourth of the 

eynthetic method group. The mean for the lower one fourth of 

the analytic method group was 1.0 above the mean of the cor

responding one fourth of the group using the synthetic method. 

The results of this test indicate that the analytic method 

group is now doing better work than the synthetic method 

group and especially in the upper one fourth of the classes. 

These tests seem to show tbat the duller pupil does not grasp 

the analytic method until late in the second semester. 

The first test that the writer devised was given during 

the ninth week of achool and consisted of questions on facta 

and definitions, two constructions, and one original exercise. 

The results showed that the analytic method group had a mean of 

5.1 higher tha.n that of the synthetio method group. Three 

students of the synthetic method group made rather poor scores 

as compared with the remainder of the class whioh probably 

accounts for the difference in the respective means of the 

two classe s. 

____________m 



The second test that the writer de~is.d was & teet on 

. s was e fourth test given duringoriginal exercises. Thl th 

the school year. The mean for the synthetic method group was 

32.75 while that for the analytic method group was ~6.0, & 

difference of 3.25 in favor of the analytic method group. 

The third and last of the writer' a tests was a test on 

facts, definitiona, and constructions. The meue for the two 

groupe were almost identical. The mean for the synthetio 

method group was only 0.4 higher than the mean for tbe 

analytic	 method group. 

Let us consider the results of the four parte of the 

final test, which were over the entire year's work and were 

given during the last week of school. 

Test IX was a teat on geometric facts. suoh as "Where do 

the medians of a triangle meet?" There were forty questions. 

The mean for the synthetic method group was 21.8, while the 

mean for the analytic method group was 19.4. There was no 

significant difference between the means of the upper one 

fourth, middle one half, and lower one fourth of the classes. 

Te~t X, the second part of the final, was ~ t~$t on 

definitions. The analytic method group had a mean of 36.Q 

and the synthetic method group a mean of 34.1. If Wi consid&r 

the results of both teste IX and X, there is prflctioa.llY no 

difference between the two groupe. This result might be ex" 

pected beca.Use the analytic and synthetic met'hodfJ arlit not 

ueed in tea.cring definitions aX'Ht fa.cta, and oould inf'lIH'lnee 
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the result only indirectly, and it is reasonable to believe 

that this influence wou.ld be negligible. These results Beem 

to indicate that the pairings are reliable. 

The t~ird part of the final teet, designated as Test XI 

in the tables, was a teet on constructions and loci. The 

results of this test show that the mean for the synthetic 

method group was 41.3 and that for the B.nalytic method group 

43.65. The analytic method group would probably have had a 

higher mean if the test had been more difficult, as the entire 

upper one fourth of the analytic method group scored a perfect 

grade while only one pupil of the synthetic method group did 

as well. 

Test XII, a test on the pupil's ability to solve original 

exercises, shows a very significant difference in favor of 

the analytic method group. Original exercises constitute a 

large portion of the work in plane geometry, and tbuB the 

method of teaching this rnateri.al is important. The group 

that was taught by the analytic method had a mean of 66.5 

while that of the synthetic method group was only 55.? This 

shows that the results of the analytic method group were al

most twenty per cent better than the results of the synthetic 

method group. But in the upper one fourth of the analytic 

method group the results were almost thirty per cent better 

than those of the upper one fourth of the synthetic method 

group. The mean for the lower one fourth of the analytio 

method group was only three and on.e-trd:rd per cent better than 



TA.BLE XIV•.. SHO G T fSt"LT THOSE T il 1]1',

VOI'~D LITTLE OR NO USE OF T SYNTHETIC OR .YT Ie METHOD. 

II 15.0 23.25 
II I 24. 3 36. 5
 
_v 2.5 33.75
 
VI 9.0 15.0
 

VII 18.5 24.25 
VIII 13.8 ?1.t"5 

IX 21. 
X 34.1 

Mean:19.51 1 .1 ~ 

ean: 27.75 

a- . 19.44 0.11 

l!ean: 1 11.31 

'ndicates analytic method. Score 

~icate5 

Each number indicates a mean • 

Read table thus: Blac 

is expressed in points. 

synthetic method; re 



t::I 

6.1 

p.

29.39 

43.56 

56.46 

SYNTHETIC 
Upper Middle Lower 

Test Mean 25% 50% 25% 
IV 32.75 42.0 32.1 24.75 

XI 41.31 46.89 42.18 33.93 1,3.65 48.0 45.1 

XII 55.7 80.5 56.4 29.5 66.3 104.3 65.~ 

TABLE XV... SHOWING RESULTS OF TESTS ON CONSTRUCTI011S,LOCI, 

AND ORIGINAL EXERCISES. 

Mean: 

indicates analytic method.Score.is expressed in points. 

Each number indicates a mean. 

Mean: 

Mean:43.25 

Read table thus: Black indicates synthetic method; red 

Mean: 



the mean for the lower one fourth of the synthetic method 

group. This test seems to indicate that the analytic method 

for the solution of original exercises is much more efficient 

in the Case of the average and above average student, and 

that t~here is little difference in the merits of the two 

me thods in the case of the duller pupil. 

Table XIV, on the following page, is a compilation of 

the results of all tests which involved little or no uee of 

the analytic or synthetic methDd. This table includes all 

tests except those on constructions, loci, and the solution 

of original exercises. This table shows that the results 

for both groupe were almost identical. The synthetic method 

group had a mean of 19.51 on these nine teats, while the mean 

for the analytic method group Was 19.63, a difference of only 

0.12. In the upper one fourth of tlle classes the mean for 

the analytic method group exceeded the mean for the synthetic 

method group by only 0.03, while for the lower one fourth, the 

mean of the analytic method group WaS 0.16 below that of the 

synthet ic method group. The se re suIts again emphasize the 

care used in pairing, and thus enhance s the va,lidi ty of our 

conclus ions on the re spect ive mer its of the ana.lytic and syn

thetic methods. 

Table XV, on the following page, is a. compilation of taatm 

IV, XI, and XII. These testa were on conetructionB, loci, and 

the 6olution of origina.l exercises. It may be observed from 

this table that the results of the a.nalytio metl'Jod group WGre 



much better than those of the synthetic method group. The 

mean for the synthetic method group was 43.25 a.nd the mean 

for the analytic method grou~ was 48.65 which is 12.5% greater. 

The mean for the upper one fourth of the analytic method grou~ 

exceeded the mean for the corresponding one fourth of the 

synthetic method group by 16.3%; but in the lower one fourth 

of the classes the mean for the analytic method groups was 

only 6.3% better than the mean for the synthetic method group. 

Thi s seems to indicate that the analytic method is super for 

to the synthetic method for solving original exercises, in 

making constructions, and finding loci. 

CONCLUSIONS; 

The data obtained indicates that: 

1. The analytic method ia better tban the synthetic method 

for teaching constructions, loci, and original exercises. 

2. The analytic method benefits the intelligent· pupil 

more than the dull pupil. 

3. The analytic method will not show better resul ta tha.n 

the synthetic method until tIe second semester. 

4.1 believe that it is reasonable to assume that the 

re suI ts would ha,17'e favored the analyti c method more if the 

writer had had the experience in teaching it which he has had 

teaching the synthetic method. 

5. The grea.test benefit to be derived from the use of th0 
1';, 

8~nthetic method is in the solution of original exercl~e5. 



APPENDIX 

COPIES OF TESTS I - XII 

--- .~1~.""--, 
• .1AfI"$j1~~_ 



---- -- - - -- ----- - -- -------------------

1 

LANE-GREENE UNIT-ACHIEVEMENT TESTS IN PLANE GEOMETRY 

BY RUTH O. LANE AND H. A. GREENE I80000 u 

Test 1. Fundamental Ideas of Geometry. FonnA 

Nalue Gradc Date _
 

NaTne of SchooL City Statc _
 

Directions ·to Student. This is a test to find out 
how well you have learned certain important facts of 
plane geometry. 

The test consists of 34 exercises to be worked. In 
doing these exercises you will need a sheet of paper and 
a protractor. Your answers are to be brief and are to be 

written on the lines at the right of each exercise. Wher
ever possible write only the letters which stand for an 
angle, a figure, or a group of words. 

The following samples are answered correctly. Do 
the remaining exercises in the same manner. You will be 
given 35 minutes for this test. 

AnswerSAMPLES 
A. The symbol for equals is 
B. The word line is used in geometry to mean: (a) a short line; (b) a long line; (c) a line of a 

given length; (d) a line of indefinite length; (e) a boundary line. d 

1. The symbol for perpendicu,lar is the one marked by the letter 

• 
• • II > L ~ LL < 

a b c d e f g h i i 

2. What name is given to the point where the sides of an angle meet? 

3. "If equals are multiplied by equals the products are equal." This statement 
is called an 

4. If a curved line and a straight line are drawn between two points, the shorter 
distance is represented by the (two words) ~----------------

5. A geometric figure may be moved about in space without changing its size or 

6. Which of these angles are vertical? 

mber of straight lines which may be drawn connecting two points is:7 Tl
(a) ~one1~ (~ one; (c) two; (d) three i (e) an indefinite number. .~~~~~_._~~_.... ~~ 

Turn to pugc 2 and go right 011 wOl"ldng. 

Copyright, 1020, by HuLh O. I,uno uod II. A. OreaM 



11 8. The cOl'nplemonG of all angle of 35° is an angle of how many degrees? ------------ ........
 

9. Which of these angles is obtuse? 

r \..,,/ 
a cv:
 

10. The distance from the center of a circle to the circle is called the 

11. How many degrees are there in this angle? (Use a protractor.) 

12. The word which may mean either a theorem or a problem is 

13. The boundary lines of a square are line 

14. The whole is equal to the sum of all its 

15. Name a pair of adjacent angles in this figure. 

16. If a block of wood is moved from any position to another, the space it for
merly occupied is called a geometric 

17. How many degrees are there in angle x? (You should not use the protractor
here.) . 

18. 'I'his angle has been bisected. Write the letters a, b, c so that they will show 
the order in which the lines they represent were drawn. 

since 
-------------- ...... 

--------------- ... 

-------------- ... 

2. 

2 

2 
form 

~ 

but 

~ 

angl 
and 
the 

Turn 10 IUI/o\'(l II III \(1 go rlp:h t 011 w()rkin~. 

-------------.-------------~il"-~.)... 



---------------

-_ ... ------------

_____________ 1""' __ 

{---------------
---------------

26. This (t:-\) shows 

but this ( ) shows 

l2JG 
A B 

A,--+--r--.B 

b 

22. How many degrees are there in this angle? (Use a protractor.) 

Turn to IHlj,(O 1, und j.(o right on working, 

27. Angle z has been constructed equal to the difference between angle x and 
angle 1/. The radius used for arc e is the same as that for the arcs on angle x 
and angle 1/. Write the letters a, b, c, d, e so that they will show the order in which 
the lines they represent were drawn. ---~------------

A-+--+-'--+-B 

21. Name angle x in one other way, using three letters already on the figure. 

23. What is formed by the intersection of two lines in a plfne? 

24. If two adjacent supplementary angles are bisected, what kind of angle is 
formed by the bisectors? 

25. One fourth of the line AB has been found. Write the letters a, b, c, d to show 
the order in which the lines they represent were drawn. 

d d 
b b 

19. At 10: 25 the minute hand of a clock has turned (5°, 25°, 150°, 180°, 210°) 
since 10 o'clock. 

20. A perpendicular to the line AB has been constructed at the point P. Write the 
tetters a, b, C so that they will show the order in which the lines they represent were 
drawn. 

(If two lines are marked with the same letter, this means that the order in which tho 
lines were drawn is interchangeable.) 

--- ........ 

... - ........... 



----------------

----------------

----------------

=
 
28. How many geometric surfaces has a chalk box? ------------

29. Which figure represents two lines bisecting each other? ---------------. 

-t
() 

30. The word geometry means, in the Greek, the measurement of the 

31. How many degrees are in an angle which is fonned by It rotations of a line 
in a plane about a fixed point? 

32. What is the size of an angle which is nine times the size of its complement?
 
(An equation should be used in obtaining the answer.)
 

33. A point in a geometric figure is indicated by what kind of letter? 

34. Two right angles have a common vertex, and a side of one of the right angles 
lies between the sides of the other. This forms three angles. Two pairs of the angles 
thus formed are complementary; and the other pair are 

END OF THE TEST; CLOSE YOUR PAPER. 

Score = Number of exercises correct = 

(Total possible score = 34 points) 

4
 



TEST	 II 

1.	 Give the three steps in a formal proof. 

2.	 How many points are nec,essary to fix the position of
 

a straight line?
 

3.	 Draw two adjacent angles. 

4.	 .What are perpendicular lines? 

5. 
Given:	 ac:::cb 

cd bisects La 

Prove: 6.ADC ?- BOO
A	 .0 'fj 

6.	 List the three conditions that are necessary to prove
 

two triangles congruent.
 

7.	 Construct an angle equal to a given angle. 

8.	 Bisect an angle. 

g'.	 What pairs of angles are equal when two parallel lines
 

are cut by a transversal?
 

10.	 Through a given point construct a line parallel to a given 

line. 

11.	 What is the most common method of proving two line segments 

or two angles equal? 

12.	 What is a·bypotenuse? 

13. What are supplementary angles? 

Value assigned to each exercise: 

1--- :3 points 6--- 6 points 10.... - 3 points
2- .... 1 point 7---- :3 points 11.. -- 2 points 
3--- 2 points 8--- 2 points 12.. -- 1 point 
4--- 2 points 9... """, ... 2 points 13..-- 1 point 
5--- 2 points Total points: 30 

c.. 



LANE-GREENE UNIT-ACIDEVEMENT TESTS IN PLANE GEOMETRY
 

SCOl'eBY RUTH O. LANE AND H. A. GREENE 
Part 1 _ 
Part 2 _ 
Part 3 _ 
Part 4 _ 
Total ~ 

.Test 2. Parallel Lines and Triangles. Form A 

'------------------------~-

iName - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - Grade_ - Date _ 
~: 

IName of SchooL - - - - - - - - - - - - - - - - - - - ____ ______ City____________________ State _ 

',,:.; 

J1 

General Directions. This is a test to find out how Directions to Student for Part 1. This part of 
;well you can work certain problems and theorems dealing the test consists of a series of ten statements of theorems 
;with parallel lines and triangles. Some of these theorems and probletns. Words or phrases in each statement are 
\may be entirely new to you, but do not let this make any grouped together by means of brackets which are num
idifference. You are not required to prove the theorems. bered. You are to read each exercise carefully and write on 
1 This test is in four parts. Part 1 is a test of your the dotted line at the right the number of the bracketed portion 
ability to read a theorem and to state what is to be of the exercise which contains the statement of what is to be 

i proved. Part 2 calls upon you to read a theorem and to proved in the theorem or problem. It may be necessary to 
:state what is given in it. Part 3 is a test of your ability write more than one number in answering some of the 
to prove theorems. Part 4 is a series of miscellaneous exer exercises. The sample exercise is answered correctly. 
cises about parallel lines and triangles. Answer the remaining exercises in a similar manner. You 

Directions are given for each part of the test. will be given 4 minutes for this part of the test. 

SAMPLE 

Two triangles are congruent if three sides of one triangle are equal respectively to three sides of the other. 
~l--' '------2----' ' 3 " 4 . I 

Part 1. Indicating what is to be Proved 

1. If two right triangles have the hypotenuse and the acute angle of one equal respectively to 
, 1 .J '-'------

; 'the hypotenuse and an acute angle of the other, the triangles are congruent. 
--2 3 " 4 II, 

.. 2. Two triangles are congruent if they have two angles and the included side of one equal 
, 1 , 2 ''-- I 

'i respectively to two angles and the included side of the other. 

. -~~ parallel lines are cut by a transversal, the alternate interior angles are equal and 
:' \ 1 I \ 2 \ 3 JI '--------.. 

the alternate exterior angles are equal. 
; 4 ' 

4. In an isosceles triangle the angles opposite the equal sides are equal. 
, 1 I , 2 I '-3-' '---4--' 

5. If two lines in the same plane are cut by a transversal so that the corresponding angles are 
\, 1 • } , 2 J \ 3 

equal, the lines are parallel. 
-------' , 4 ' 

6. If a given four-sided figure has its vertices on the circumference of a circl~, its opposite 
, 1 ' , 2 '---3

,. angles are supplementary.
----', 4 I 

7. A diagonal of a parallelogram bisects two angles and is at right angles to the other diagonal, 
, 1 1\ 2-------~ 

and is equal to the other diagonal if the parallelogram is a square. 
L 3 J \ 4 J 

8. ~en the median10f a right triangle.!s drawn fro~ the verte~?f a rigrtangle/ !t is one half 

of the hypotenuse. 
- 4 I 

9. ?!hen a line is drawn parallel t0 the base of an isosceles triangl~ ~utting the!! equal side~, 
1 

it forms with these sides another isosceles triangle. 
\...-.. 3 J.' 4-- J 

10. If an angle of one triangle is equal to an angle of anothe~, ~he triangles are to each othe~ 
, 1 1\ 2 31-----

as the products of the sides forming the equal angles. 
L I4 

Score on Part 1 = Number right "" 

Do not work on Part 2 until told to do so. 

Copyright, 1929, by Ruth O. Lana and H. A. Gro.ane 
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Ulrm'L!()/U1 10 SLUd(~lIt 1'nr PuN 2. 'rhia purt of 
the tflS(; 18 quitfl slmilur to Part 1.1"Oll (Irc to read each 
l'.l'llrrt'ae cure/II1111 Hnd write on the dotted linc at tlte ri(lht the 
lIumllCr 0/ the bracketed llOrUon 0/ tlte exercise wh'ich con
tuinH the Htatement 0/ what iH oit'cn in the theorem or 1)l'oblcm. 

It l11ay bo necessury to write more thlln ono numbor In 
llnswering Home of the exercises. The sample exercise \lo.. 
low is answered correctly. Answer the remaining Oleel'> 
dsos in this part in a similar manner. You will be given 
<1 minutes for this part. 

SAMl)I,E AU8Wat 

'rWQ triangles IIrt' congnletlt if three sides of one triungle ure equul respectively to three sides of the other. _2~ ~I.4. 
\...-"._,~..._.._."~_._~ __..__.l.~ ~_._-.-.-----J i ....J , 3 J '--- 1: I 

Part 2. Indicating what is Given 

1. If the hypotenuse and a side of a right triangle are respectively equal to the hypotenuse 
'--__ _ -l~. ' , 2 --' ' '-------

and a side of another, the triangles are congruent. 
-----.3~-... , "- '1 I 

2. A line is parallel to the third side of a triangle if it cuts the other two sides of the triangle 
'---..--...-1. ' , 2 ' , 3 --' ' 4----

proportionately. 
-~._-"----' 

3. If two lines in the same plane are cut by a transversal so that the alternate interior angles 
'------,.-.-1 , 2" 3J 

are equal, the lines are parallel. 
__---', '-_ 4 J 

4. Two lines in the same plane cut by a transversal are parallel if the corresponding angles 
, ....~ -..1 . --' '---2--' \ 31--

are equal.
'------4----' 

6. rrhe bisector of the exterior angle at the vertex of an isosceles triangle is parallel to the 
\.,...,.,""~.-..~,-"~~.--~~·~,----l. ' '-- 2 J "-3-.,) "

base of the triangle. 
-··--~·-..-·4···--,------' 

6. The bisector of an interior angle of a triangle divides the 'opposite side into segments which 
~'".-.,.- -" ---"----, -, ,,~ ..,..-.----1 J \ 2 J '--

~re pr~i~ortional, ~o the adj~cent side~. 

7. The point in which the bisectors of the angles of an equilateral triangle meet is equidistant 
, ·----1 ' \ 2 '----3---------'I 

from the sides of the triangle. 
'----- 4 ' 

8. The medians of a triangle coincide with the altitudes, coincide with the bisectors of the 
, 1 ' '- 21------

angles, and coincide with the perpendicular bisectors of the sides of the triangle, if the triangle is 
-------' '- 3 '\ 4--
equilateral., 

9. :rhe sum of the number of degrees in the interior angles of a triangle is equal to 180°. 
1 -l L.-.!....-2----' '----3----' "-4--' 

10. :rhe areas of two tria~gles are to each other, ~s the squares of any t;vo corresponding sides, 

if the triangles are similar. 
'-----3---' '---4.----' 

Score on Part 2 = Number right = 

pa 

an 

pe 

letl 
wei 

are 

and 

Do Itol: wmk em I·url: a until told 1:0 do BO. 

2 



1
number~l 

x~rcise be,j 
mug exer~i 
Ube given! 

I 

Directio~s to Student for Part 4. The sample Iexercises in a similar manner. 
given below 18 answered correctly. Answer the other utes for this part. 

SAMPLE 
The side of a triangle upon which it is considered to rest is called its 

You will be given 12 min-

Answer 
base 

Part 4. Miscellaneous Exercises 

1. Lines in the same plane which are always the same distance apart are said to be 

2. If two angles of a triangle are each 350 
, how large is the third angle? 

3. In this figure what angle with z forms a pair of alternate interior angles? 

H 

c'.;.'...,-~~-n 

A B 

G 

4. In the figure above, what angle with v forms a pair of alternate exterior angles? 

5. If, in the figure above, angle z is 550 
, how large is angle r? 

6. What angle with r forms a pair of corresponding angles in this drawing of two 
parallel lines cut by a transversal? (See figure for Exercise 3.) 

7. In a right triangle the side opposite the right angle is called the 

8.-In a certain isosceles triangle the vertex angle is 200 How large are the other • 

angles? 

9. Through a given point not on a straight line, how many lines can be drawn per
pendicular to the given line? 

10. How many degrees in each angle of an equilateral triangle? 

11. An acute triangle has (a) one angle larger than 900 
; (b) only one angle less 

than 900 
; (c) only two angles less than 900 

; (d) two angles more than 900 
; (e) three 

angles less than 900 (Answer a, b, c, d, or e.)• 

12. Dotted lines on a figure used to assist in proving a theorem are called 

13. A line has been constructed parallel to AB through the point P. Write the 
letters a, b, c, d so that they will show the order in which the lines they represent 
were drawn. 

(When the same letter is used to mark two lines, it means that these two constructions 
are interchangeable in order.) 

a 

A--+--+--B 

14. Two lines in the same plane perpendicular to the same line are - -  -  - - -  - - -  - - 

15. A line perpendicular to one of two lines which are perpendicular to each other 
1 and in the same plane is related in what way to the other? - - -  - - - -  - - -  - - 

Turn to page 6 and go right on worldng. 

5 
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In answering exercises 6 to 11 inclusive state which of the following tests for congruency you would use in the, 
proof of the theorems or the solution of the exercises. Use the letters a, b, c, or d. You may need to make 

sketches of the figures. 

Two triangles are congruent if they have the following parts of each respectively equal: 
a. Two sides and the included angle 
b. Two angles and any side 
c. Three sides 
d. Hypotenuse and any other side 

Tests for Congruency of Triangles 

6. Any point on the perpendicular bisector of a line is equidistant from the ends of the line. 
(Answer a, b, c, or d.) 

7. If the four interior angles formed by two parallel lines and a transversal are bisected, the 
triangles thus formed are congruent. 

8. The bisectors of the equal angles of an isosceles triangle drawn to the opposite sides are equal. 

9. If a figure of four sides has opposite sides equal, a line between any two opposite vertices 
divides the figure into two congruent triangles. 

10. Any point equidistant from the sides of an angle determines with the vertex the bisector 
of the angle. 

11. Which of the above tests for congruency is applied in finding the distance across a river by 
the use of congruent triangles laid out on the ground? 

Recognition of the Converse of a Theorem. 

12.1£ the alternate interior angles formed by two 'lines and a transversal are equal, the lines are 
parallel. Which of the following statements is the converse of this theorem? 

a. If the alternate interior angles formed by two lines and a transversal are not equal, the lines are 
not parallel. 

b. The alternate interior angles formed by two lines and a transversal are	 equal if the lines are 
parallel. 

c. If the alternate interior angles formed by two lines and a transversal are equal, the lines are not 
parallel. 

d. Two lines cut by a transversal are parallel if the alternate interior angles are equal. 
e. If the alternate exterior angles formed by two lines and a transversal are equal, the lines are 

parallel. 

13. The perpendicular drawn from the vertex of a right triangle to the hypotenuse divides the 
triangle into two similar triangles. Which of the following statements is the converse of this theorem? 

a. A right triangle is divided into two similar triangles by a perpendicular drawn from the vertex 
of the right angle to the hypotenuse. 

b. The perpendicular drawn from the vertex of a right triangle to the hypotenuse does not divide 
the triangle into two similar triangles. 

c. If a line divides a right triangle into two similar triangles, it must be a perpendicular drawn from 
the vertex of the right angle upon the hypotenuse. 

d. If a perpendicular is not drawn from the vertex of a right triangle perpendicular to the base, it 
does not divide the triangle into two similar triangles. 

c. A perpendicular drawn from the vertex of any angle of a right triangle divides the triangle into 
two similar triangles. 

SCOl'e on PUl't 3 = Number right = - - - - 

Do not work on Part 4 until told to do so. 

4
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Directions to Student for Part 3. In this part of errors in the statements of a proof. (2) to apply the tests for 

1 to make 
use in the 

the test you are asked to do a number of different things. congruency of triangles, and (3) to recognize converse state

In the first three exercises you are to state in specific ments of theorems.
 
terms what is to be proved in the theorem. The sample be- Additional directions are given where necessary. You
 
low is answered correctly. Later you are asked (1) to find will be given 18 minutes for this part.
 

SAMPLE Answer 

Two angles of a triangle are equal if two sides are equal. State what is to be proved in terms of 
LA=LBthis figure. C 

ALB 
Part 3. Proving Theorems 

Stating what is to he Proved 

1. If two lines in the same plane are cut by a transversal so that the corresponding 
angles are equal, the lines are parallel. State what is to be proved in terms of this figure. 

* 
H 

XwY D 
A t S B 

v r 

G 

2. If two parallel lines are cut by a transversal the two exterior angles on the same 
side of the transversal are supplementary. State what is to be proved in terms of the 
figure above. 

3. Perpendiculars drawn from the vertices of the equal angles of an isosceles tri
angle to the opposite sides are equal. State what is to be proved in terms of this figure. 

J./\
KMH 

Finding the Error in Statement of Proof 

4. The sum of the angles of a triangle is 180°. (GB is drawn parallel to EK.) 
Which of the following statements in the proof of this theorem is wrong, useless, or out 
of order? (The reasons are omitted.) 

a. Lx= LE 
h. Lx= Ly 
c. Ly= LK 
d. L x + L y + L z = 180° 
e. L z + L K + L E = 180° 

5. Two triangles are congruent (equal in every respect) if a side, an adjacent angle, 
and an altitude upon that side in one are equal respectively to the corresponding parts 
in the other. Which statement in the proof of this theorem is wrong, useless, or out of 
order? 

a. LA= LE 
h. LADC= LEKH 
c. CD= HK 
d. 1:,. ADC ~ 6. EKH 
c. CB = HG EhK G 
f. AC= EH 

--_ .... g. AB=EG 
h. 1:,. 'tBC ~ 6. EGH 

Turn to page 4 and go right on working. 

3 
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16. r!'he parts of two congruent figures which occupy the same relative position are
 
described as
 

1'i'. The bisectors of the angles opposite the equal sides of a rightisosceles triangle 
form an angle of (600 

, 900 
, 135°, 150°, varying size). 

18. If two angles have their sides parallel right side to right side and left side to 
left side the angles are 

19. If two sides of a triangle are 5 inches and 20 inches, the third side cannot be 
(15, 18, 20, 22, 24) inches. 

20. How many altitudes has a triangle? 

21. In order to construct one triangle equal to another, one need measure only 
three 

22. The placing of one figure upon another in the proof of a theorem is called 

23. If two angles have their sides respectively perpendicular right side to left side 
and left side to right side, the angles are 

24. Two angles of a triangle are 20° and 80°. How large is the opposite exterior 
angle? 

25. A triangle has been constructed when two sides and the included angle were 
given. Write the letters a, b, c, d, e, f so that they will show the order in which the 
lines they represent were drawn. 

1+ 
26. A median of any triangle (a) is perpendicular to a side of the triangle; (b) is 

the distance from the vertex to the middle-of the opposite side; (c) bisects an angle; 
(d) joins the midpoint of two sides; (e) is the perpendicular bisector of a side. 
(Answer a, b, c, d, or e.) 

27. If one angle of a right triangle is 60°, then two of the sides of the triangle are 
in the ratio (a) 1 to 1; (b) 1 to 2; (c) 1 to 3; (d) 1 to 4; (e) no fixed ratio. 

END OF THE TEST; CLOSE YOUR PAPER. 

Score on Part 4 = Number right = 
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TEST IV 

Given: KC b1aectsAB 

KCJ-.AB 

2 

A 
C 

B 

Prove: 

Proof: 

Given: 

AC=BC 

x::: m 

a =. n 

B Prove: AC =.A:E 

Proof: 

3 Given: AC '::::BC 

( Ll =L2 

Prove: L3 '::. L4 

CK =CL 

4 
A .8 

Proof: 

Given: U:::-BC 

5 

!v<iA B 

Prove: 

Proof: 

Given: 

AC :=BF 

LF::.Lc 

AB=DC 

~ 

( 

Prove: 

AD=BC 

JJ31/DC 

A 
Proof': 



6 Given: C midpoint AB 

l ( 
/ BM1KR 

ALIKR 

Prove: LA ::LB 

A Proof: 

7 Givem.: AB liED 

AC liEF 

Prove: Ll-::.L3 

/ Proof:
fl , 

/ 
/ 

I 

/;J 

Value assigned to each problem:

1 7t points 

2 7t points 

3 9 points 

4 7t points 

5 9 points 

6 6 points 

7 4t points 

The point value of a problem depemds upon the number of 

statements required to solve the problem. 

__________~r:~i 



LANE-GREENE UNIT-ACIDEVEMENT TESTS IN PLANE GEOMETRY
 

ScoreBY RUTH O. LANE AND H. A. GREENE 
Part 1 
Part 2 
Part 3 
Part 4Test 3. Rectilinear Figures. Fonn A 
Total 

Name - - - - - - - - - - - - - - - _..: - - - - - - - - - - - - ___ __ ___ Grade Date _
 

Name of School - - - - - - - - - __ - - __ __ ____ _ ___ ____ City _ ______ __ __ __ _ _ _ ___ _ State _
 

General Directions. This is a test to find out how by means of brackets which are numbered. You are to 
well you can work certain problems and theorems dealing read each exercise carefully and write on the dotted line at 
with rectilinear figures. Some of these theorems may be the right the number of the bracketed portion of the exercise 
entirely new to you, but do not let this make any differ- which contains the statement of what is to be proved in the 
ence. This test is in four parts. Directions are given for theorem. It may be necessary to write more than one 
each part of the test. number in answering some of the exercises. The sample 

Directions to Student for Part 1. This part of exercise below is answered correctly. Answer the remain
the test consists of a series of ten statements of theorems. ing exercises in this part in a similar manner. You will 
Words or phrases in each statement are grouped together be given 3 minutes for this part of the tes_t. 

SAMPLE Answer 

If two lines in the same plane are cut by a transversal so that the alternate interior angles are equal, the lines 
\ 1 \ 2 ' '---3----" 

are parallel. 
I 

_ !!'- '! _ 
'--4---' 

Part 1. Indicating what is to be proved 

1. If two triangles have two angles of one equal respectively to two anglel;1 of the other triangle, 
\ 1 " 2 ' 

the third angles of the triangles are equal. 
'-------3 /I 1 ' 

2. If from any point within an equilateral triangle perpendiculars are drawn to the sides, and 
\ 1 " 2 ' 

if an altitude of the triangle is drawn, the altitude equals the sum of the three perpendiculars. 
\ 3 ' \ 4 ' 

3. Two parallelograms are congruent if two sides and the included angle of one equal respec-
J \\ 1 • 2 ' '----3-

tively two sides and the included angle of the other. 
~, 4 J 

4. If lines are drawn from any point within a triangle to the extremities of one side, these lines 
\ 1 "2','----

form an angle greater than the angle formed by the other two sides of the triangle.
3 /I 4 ' 

5. If the vertices of one parallelogram lie upon the four sides of another, the parallelograms
\ 1 " 2 ' \ 3 

i have the same center. 
------' \ 1 

6. A trapezoid is isosceles if the diagonals of the trapezoid are equal. 
\ 1 ' '----2--'\ 3 '\ 1 ' 

7. If a parallelogram is not a rectangle, the diagonals of the parallelogram are unequal. 
\ 1 ' '---2--' ' 3 ' '----4-..J 

8. !,he diagonals of a parf-llelogram do not forID; tour congru:nt triangle~ if ~he paral~elogram 

I does not have equal sides. 
------', '---4-' 

9. If a triangle is isosceles, the angles opposite the equal sides are equal. 
, 1 ' . 2 I '---3---' '---4-----' 

10. If a line segment is parallel to the bases of a trapezoid and bisects one of the non-parallel
\ 1 " 2 

sides the line bisects the other side also and is equal to one half the sum of the bases._-I', 3 4I' J 

Score on Part 1 = Number right = 

Do not work on Part 2 until told to do so. 

Copyright, 1929, by Ruth 0, Lane and 5. A. Greene 



may be necessary to write more than one number inDirections to Student for Part 2. This part of 
answering some of the exercises. The sample exercisethe test is quite similar to Part 1. You are to read each 
below is answered correctly. Answer the remaining eXerexercise carefully and write on the dotted line at the right 
cises in this part in a similar manner. You will be giventhe number of the bracketed portion of the exercise which 
3 minutes for this part of the test.contains the statement of what is given in the theorem. It 

SAMPLE Answer 

If two lines in the same plane are cut by a transversal so that the alternate interior angles are equal, the lines 
\ 1 -' \ 2 '---3---'I 

are parallel. _l!..~ _ 
'---4--' 

Part 2. Indicating what is Given 

1. If through any point in the bisector of an angle lines are drawn parallel to the sides of the 
, 1 " 2" 3--------

angle, these parallel lines form with the sides of the angle a rhombus. 
----' , 4 ' 

2. The figure is a parallelogram or a trapezoid if a quadrilateral has two adjacent angles 
, 1 I '----2 I 3 I 

which are supplementary.
\ 4 / 

3. If two lines are not parallel and are cut by a transversal, the alternate interior angles are 
'--1-----.J ' 2 I , 3 I , 4 

not equa~. 

4. An isosceles trapezoid has opposite angles supplementary. 
'---1----' '---2--" 2 " 4 ' 

5. The bisectors of two adjacent angles of a parallelogram are perpendicular to each other. 
, 1 " 2 " 3 " 4 ' 

6. When an isosceles triangle has a line bisecting a base angle and one half the base angle is 
, 1 "2-----

equal to the vertex angle, the bisector of either base angle divides the triangle into two isosceles -=- ---'-..::..-J, , 3 "4 

triangles. 
I 

7. The line segments joining the mid~points of the opposite sides of a quadrilateral bisect 
, 1 "2 3 ''--

each other. 
4 I 

8. The perpendiculars from two vertices of a triangle upon the median drawn from the third 
, , 1 " 2 " 3---

vertex are equal. 
-----.l' 4 I 

9. A parallelogram is formed if from any point in the base of an isosceles triangle lines parallel 
\ 1 I \ 2 ,'-, _ 

to the equal sides are drawn. 
3 -" 4 ' 

10. A square and its diagonals form four isosceles triangles, eight angles of forty-five degrees 
\ 1 ' , 2 ' , 3 " 

and four angles of ninety degrees. 
\ . 10 J 

Score on Part 2 = Number right = 

Do not work on Part 3 until told to do so. 

2 



-

mber in 
exercise 
ng exer. 
be given 

Answer 

-


_ 
-


Directions to Student for Part 4. The sample Iexercises in a similar manner. 
given below is answered correctly. Answer the other utes for this part of the test. 

SAMPLE
 
The side of a triangle .upon which it is considered to rest is called its
 

You will be given 12 min-

Answer 
base 

Part 4. Miscellaneous Exercises 

1. If one angle of a parallelogram is 40°, how large is the opposite angle? 

2. How many sides has an octagon? 

3. If b < c < d, what conclusion can you draw regarding band d? 

4. What is the number of diagonals which can be drawn in a polygon of seven 
sides from anyone vertex? 

5. The formula for the number of degrees in each angle of a polygon when 

all angles are equal is: (a) en - 2)180; (b) 180 n _ 180; (c) 180 n -180; 
n n 

(d) (n  2)2 rt. L s; (e) 180 n 
2 

· 
n

(Answer a, b, c, d, or e.) 

6. The angles of an equiangular polygon of six sides are each (90°, 108°, 112°, 
120°, 135°). 

7. A quadrilateral is a parallelogram but not necessarily a rhombus or rectangle 
if: (a) its diagonals are equal; (b) its angles are right angles; (c) its diagonals bisect 
the angles; (d) its diagonals are perpendicular to.each other; (e) its diagonals bisect 
each other'. 

8. By proof we lmow that both pairs of opposite sides of a parallelogram are 

9. Two sides of one triangle are equal respectively to two sides of another tri
angle, but the included angle of the first is greater than the included angle of the 
second. How does the third side of the first compare with the third side of the second? 

10. If the side J K is less than the: side H J of .6 HJK it follows that: (a) L J> L K ; 
(b) L H > L K; (c) L K > L J; (d) L H < L K; (e) L H > L J. (Answer a, b, 
C, d, or e.) 

11. If in the 0 ABCD L ACD is 30° and L ABO is 25°, how many degrees does 
Lx contain? 

t 0lEJC
,x 

A B 

12. How many degrees are there in the sum of the angles of a polygon of seven 
sides ? 

13. What is the total number of diagonals which can be drawn in a pentagon? 

Turn to page 6 and go right on working. 
... - ---IL- --; 

5 
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DirIn answering exercises 5 to 13 inclusive state which of the following tests for congruency you would use in the 

the testproof of the theorems stated. Use the letters a, b, c, or d. You may need to make sketches of the figures. 
In the f 

Two triangles are congruent if they have the following parts respectively equal: wilat is 
answerE 

. b. Two angleS and any side. 
a. Two sides and the included angle. 

c. Three sides. 
TwoII. Hypotenuse and any other side. 

pgure. 

Tests for Congruency of Triangles 

5. If the diagonals of a quadrilateral bisect each other, the figure is a parallelogram. (Answer
 
a, b, c, or d.)
 -6. The opposite sides of a parallelogram are equal. 

7. The diagonals of a rhombus bisect the angles whose vertices they join. 

8. Any point on the bisector of an angle is equidistant from the sides of the angle. 
l.If 

9. The altitudes upon a diagonal of a parallelogram from two opposite vertices are equal. celes tri 
vertex a

10. The diagonals of an isosceles trapezoid are equal. 

11. If two altitudes of a triangle are equal, the triangle is isosceles. 

12. Two isosceles triangles are congruent if they have their bases and one of the adjoining
 
angles equal respectively.
 

13. If two parallelograms have one pair of opposite sides equal and the altitude between· the
 
other pair of opposite sides equal, the parallelograms are mutually equiangular.
 2. If 

angles a 

Recognition of the Converse of a TheorelU 

14. If either diagonal of a parallelogram bisects one of the angles, the figure is equilateral. Which
 
of the following statements is the converse of this theorem? (Answer a, b, c, d, or e.)
 

3. Ina. The parallelogram is equilateral if either diagonal bisects one of the angles. 
has beerb. If either diagonal of a parallelogram does not bisect one of the angles, the figure is not equilateral. 

c. If either angle of a parallelogram is bisected by one of the diagonals, the figure is equilateral. is wrong 
d. If a parallelogram is equilateral, either diagonal of the parallelogram bisects one of the angles. ' a. 
e. If the parallelogram is equilateral, neither diagonal of the parallelogram bisects one of the angles. b. 

c.15. If the pairs of opposite sides of a hexagon are equal and parallel, then the lines joining pairs 
d.of opposite vertices will pass through a common point. Which of the following statements is the
 

converse of this theorem?
 e. 

a. If the lines joining pairs of opposite vertices of a hexagon pass through a common point, the 
opposite sides of the hexagon are equal and parallel. 

4. Inb. If the pairs of opposite sides of a hexagon are not equal and parallel, then the lines joining pairs 
of opposite vertices will not pass through a common point. KD is d 

itis pro 
opposite sides of the hexagon are equal and parallel. 

c. The lines joining pairs of opposite vertices of a hexagon will pass through a common point if the 
IlUt of or, 

d. If the pairs of opposite sides of a hexagon are equal and parallel, then the lines joining pairs of a. 
opposite vertices will not pass through a common vertex. h. 

c. If the pairs of opposite angles of a hexagon are equal and their sides parallel, then the lines 
c.joining pairs of opposite vertices will pass through a common point. 
d. 
e.Score on Part 3 = Number right = 

Do not worl{ on Part 4 until told to do so. 
;'.L,i.i..'.. ..'~.:.''-- -;- -..JW~'t 

4 • 
iUl 

U:;:t1~"L' 
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l the 

A=B 

vl
A 'B 

Directions to Student for Part 3. In this part of in the statements of a proof, (2) to apply the tests for con~ 
the test you are asked to do a number of different things. gruency of triangles, and (3) to recognize converse statements 
In the first two exercises you are to state in specific terms of theorems. 
what is to be proved in the theorem. The sample below is Additional directions are given where necessary. You 
answered correctly. Later you are asked (1) to find errors will be given 20 minutes for this part of the test. 

SAMPLE Answer 
Two angles of a triangle are equal if two sides are equal. State what is to be proved in terms of this 

figure. 

2. If the two opposite pairs of sides of a quadrilateral are equal, the opposite 
angles are equal. State ~vhat is to be proved in terms of the figure for Exercise 3 below. 

Stating what is to be Proved 

Part 3. Proving Theorems 

Finding the Error in the Statement of Proof 

1. If perpendiculars are drawn from the vertices of the equal angles of an isos
celes triangle to the opposite sides, the two triangles thus formed which include the 
vertex angle are congruent. State what is to be proved in terms of this figure. 

J,A 
G

K~H 

3. In the accompanying figure AB is given equal to DC and L 10 = L t. ABCD 
has been proved below to be a parallelogram. Which statement in the following proof 
is wrong, useless, or out of order? (The reasons are omitted.) 

a. AB=DC 
b. LW = L t 
c. AB II CD 
d. Lr = L s 
e. ABCD is a parallelogram 

f. 4 L B +2 L x + L CAB = 360
0 

g. 2 LX= L CAB 
h. L x + L R = L CAB 
i. LR = LX 

4. In the accompanying figure 6. ABC is isosceles, K is the mid-point of AB, and 
KD is drawn perpendicular to BC. CA and DK are.extended to.meet at R. Below 
it is proved that L R equals LX. Which statement 2n the proof 1,S wrong, useless, or 
out of order? 

a. L BDK= 90° 
h. L B + L Y = 90° 
c. L B + L x = 90° 
d. 2 L B + 2 L x = 180° 
e. 2 L B + L CAB = 180° 

R 

~ 
B~C

D 

Turn to page 4 and go right on working. 

3 
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14. A line perpendicular to a vertical plane is called a 

15. If unequals are subtracted from equals, the results are unequal in the (two 
words) 

16. An equilateral rectangle is a 

17. Oblique lines are not 

18. How many degrees in the sum of the exterior angles (fonned by extending 
each side in succession through the vertex) of a polygon of seven sides? 

19. How many degrees in each exterior angle of a polygon of ten sides? 

20. A right triangle has been constructed using the given line e for the hypotenuse 
and the given acute L. B. 

Write the letters a, b, c, d, e, j, g, so that they will show the order in which the 
lines they represent were drawn. 

(When the same letter is used to mark two lines it means that these two constructions 
are interchangeable in order.) 

e 

~j 

21. The length of the hypotenuse of a right triangle is 18. Find the length of the 
median to the hypotenuse. 

22. The sides of a triangle are 14, 16, and 18. Find the shortest side of the triangle 
formed by joining the mid-points of the three sides. 

23. The bases of a trapezoid are 8 and 18. Find the length of the line joining the 
mid-points of the diagonals. 

24. One angle of a rhombus is 1200 and the .sides are each 6. What is the length 
of the shorter diagonal? 

END OF THE TEST;. CLOSE YOUR PAPER. 

Score on Part 4 = Number right = 

6 
\
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TEST VI
 

3.	 What is meant by the line of centers? 

4.	 What is meant by a common tangent? 

5.	 What are concentric circles? 

6.	 An angle formed by two chords intersecting within a oircle 

is 38. How many degrees in the sum of its intercepted arc? 

7.	 If two chords of a circle are unequal, which is the nearer 

to the center? 

8.	 Bisect an arc. 

9.	 What is the locus of a point one inch from a given point? 

10.	 How many points not in a straight line determine a circle? 

11.	 What is the relation between two angles inscribed in the 

same segment?. 
12.	 Is a chord which subtends an arc of 120 twice the length 

of one which Bubtends an arc of 60? 

13.	 By what is a central angle measured? 

14.	 What is the measure of an angle between two secants that 

intersect outside of a circle? 



15.	 What is the relation of the opposite angles of an 

inscribed quadrilateral? 

16.	 What is a segment? 

17.	 What is a sector? 

18.	 What is a chord? 

19.	 Construct a tangent to a circle from a point on the circle. 

20.	 What is an inscribed angle? 



I 

..--------------------- 
LANE-GREENE UNIT-ACffiEVEMENT TESTS IN PLANE GEOMETRY 

ScoreBY RUTH O. LANE AND H. A. GREENE 
PartI _ 
Part 2 _ 
"art 3 _ 
Part 4 _Test 4. The Circle. Form A 
Total _ 

Gradc Date _
Name 

City __ ___ _ __ ___ __ _______ State _Name of School 

General Directions. This is a test to find out how 
well you can work certain problems and theorems dealing 
with circles. . 

The test is in four parts. In working many of these 
exercises it will be helpful to make sketches of the fig
ures needed on a piece of scratch paper. 

Directions to Student for Part 1. The sample 
below is answered correctly. Answer the other exercises 
in a similar manner. Note particularly that in all the 
locus problems in this part of the test the locus of points 
is understood to be in a plane, not in three dimensions. 
You will be given 8 minutes for this part of the test. 

SAMPLE Answer 
circleThe locus of the centers of all equal circles tangent to a given circle externally is a 

Part 1. Locus Problems 

1. All the points 5 in. from a given point in a plane are on a 

2. The locus of points at a given distance from a given line is (a) a circle; (b) two 
parallel lines; (c) two points; (d) a parallel line; (e) a rectangle. (Answer a, b, C,
 

d, or e.)
 

3. If two circles have the same center and chords are drawn in the larger circle 
which are tangent to the smaller circle, these c:\1ords, in addition to being equidistant
 
from the center, are
 

4. The locus of points which are equidistant from two intersecting lines is (a) a
 
circle; (b) two lines bisecting the angles; (c) a perpendicular bisector; (d) a line
 
bisecting the angle formed by the lines; (e) four points.
 

5. Points A and B are I! in. apart (A. .B). How many 
points could you mark on this paper which would be exactly 2 in. from A and also
 
1 in. from B?
 

6. The bisectors of all angles inscribed in a given arc of a circle (a) do not meet; 
(b) meet at the center of the circle; (c) meet within the circle but not at the center; 
(d) meet on the circumference; (e) meet without the circle. 

7. In any triangle the locus of points halfway from the vertex to any point on the
 
base is (a) a circle; (b) a line parallel to the base; (c) an irregular line; (d) a regular
 
curve but not a circle; (e) a straight line not parallel to the base.
 

8. The locus of the vertices of all triangles which have a given base and a given
 
acute vertex angle, is (a) a minor arc; (b) a semicircle; (c) a major arc; (d) a line
 
parallel to the given base; (e) an irregular line.
 

9. The locus of the vertices of all isosceles triangles constructed on the same base
 
is (a) any bisector of the given base; (b) a circle whose diameter is the given base;
 
(c) two lines parallel to the given base; (d) two points on opposite sides of the given 

--_ ... _------_ ....... _base and equidistant from its ends; (e) a perpendicular bisector of the given base. 

10. The locus of points which are 1 in. from a given line and also 6 in. from a
 
given point which is 5 in. from the given line is (a) no points; (b) one point; (c) two
 

- ---- - ~ .. -- - - - ... - ~points; (d) three points; (e) four points. 

Score on Part 1 = Number right = - - - - - - - - - - - - - - - 

Do not wor}c on Part 2 until told to do so. 

Copyright, 1929, by Ruth O. Lane and H. A. Groene 
I 
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Directions to Student for Part 2. The sample Iexercises in a similar manner. 
given below is answered correctly. Answer the other utes for this part of the test. 

SA.t"IPLE 

If a perpendicular is constructed to a radius at its extremity on the circle, it is a 

Part 2. Construction Problems 

1. The number of circles which can always be constructed through three points 
is (a) none; (b) one; (c) two; (d) three; (e) any number. 

2. In order to inscribe a circle in a triangle (a) two angles are bisected; (b) the 
mid-points of two sides are joined; (c) the perpendicular bisectors of two sides are 
constructed; (d) the point of intersection of the altitudes is found; (e) one side is 
bisected. (Answer a, b, C, d, or e.) 

3. In a circle whose diameter is 8 in. the length of each side of a regular inscribed 
hexagon is 

4. The number of circles which can always be drawn through four points is 
(a) none; (b) one; (c) two; (d) three; (e) any number. 

5. A circle of a given radius r has been constructed tangent to a given line BG 
and passing through a given point A. Write the letters a, b, c, d so that they will 
show the order in which the lines they represent were drawn. 

'_"'::O"-<::....I'---l--~c 

6. The center of a circle circumscribed about a triangle lies outside the triangle' 
if the triangle is 

7. The correct method to use in finding the center of a circle when only an arc of 
it is given is (a) to construct a perpendicular bisector of one chord; (b) to construct 
an isosceles triangle with a chord as the base; (c) to try various points until one is 
found which works; (d) to construct a perpendicular to a tangent; (e) to construct 
perpendicular bisectors of two chords. 

8. At a point P on a circle a tangent has been constructed to the circle. Write 
the letters a, b, c, d so that they will show the order in which the lines they represent 
were drawn. p 

9. In order to inscribe a square within a circle there must be inscribed within 
a semicircle a right triangle whose altitude upon the hypotenuse is a 

10. Aright L. XYZ has been constructed using a given side b and the given altitude 
h upon the hypotenuse. Write the letters a, b, c, d, e, f so that they will show the 
order in which the lines they represent were drawn. 

(The letter a represents the arc drawn when the altitude h was used as the radius of a 
circle of which x is the center.) 

Score on Part 2 = NlLmber right = 

Do not wOl'k on Part 3 until told to do so. 

You will be given 8 min

Answer 
tangent
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Di~ectionsto Student for Part 3. The sample I in a similar manner. 
below IS answered correctly. Answer the other exercises this part of the test. 

You will be given 14 minutes for 

SAMPLE AllSWllr 

If two inscribed angles of a circle intercept the same arc of the circle, the angles are ______ ~(Ll~a! _ 

Part 3. Proving and Applying l'hcorems 

1. If a central angle is 40°, an inscribed angle intercepting the same arc is 
2. The sides of a triangle inscribed in a circle intercept arcs of 50°, 140°, and 170°. 

The number of degrees in the smallest angle of the triangle is 
3. In proving the theorem l\ A diameter that bisects a chord that is not a diameter 

is perpendicular to it" two triangles are proved congruent by showing that they have 
respectively equal (a) two sides and the included angle; (b) two angles and any side; 
(c) three sides; (d) hypotenuse and any side. 

4. Below it has been proved that /:::,. DKB and L::::. KAC are equiangular. Which 
of the following statements is wrong, useless, or out of order? (The reasons are omitted.) 

a. L. AKC = L.. BKD d. L.. A = L.. D 
h. L. A = t arc CB c. L.. CKB = L.. D + L.. B 
c. L. D = t arc CB f. L.. B = L.. C 

[)
 
c 

5. Two tangents to a circle from an external point are equal. One method of 
proving this theorem is by showing that two triangles have respectively equal 
(a) two sides and the included angle; (b) two angles and any side; (c) three sides; 
Cd) the hypotenuse and an acute angle. 

6. If the two diagonals of a quadrilateral inscribed in a circle are diameters, the 
figure is a 

7. Two unequal chords are perpendicular to each other. One of the intercepted 
arcs is 40°. The number of degrees in the opposite arc is 

8. Given circles 0 and 0' tangent at P and any chord AB drawn through P, their 
point of tangency. Lines EF and GH are perpendicular to diameters AK and BJ. 
To prove EF /I GH. Which statement in the following proof is wrong, useless, or out of 
order? 

a. L. CPA = L.. DPB f. L.. P BG = ! arc PB 
h. L. CPA = t arc P A g. L.. APD = L.. BPC 
c. L. DPB = t arc PB h. L.. PAF = L. PBG 
d. t arc P A = ! arc P B i. EF /I GH 
e. L. PAF = ! arc PA 

9 Two intersecting chords and two secants intercept the same arcs on a circle. 
The a'ngle formed by the chords is 40°, an~ the angle form.ed by the secants is 8°. 
The number of degrees in the larger of the mtercepted arcs IS 

10. The sides of the three consecutive angles of an inscribed quad~ilateral inter" 
cept arcs of 80°, 90°, and 60°, respectively. r1'he number of degrees III the largest 
angle of the quadrilateral is 

.'leore on l'nr/;,~ "" Nnm.llllr right '" 

Do not wor}( Oil PUl'l Ij, unlil !'old lo do 80. 
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Directions to Student for Part 4. The sample I in a similar manner. You will be given 8 minutes for 
below is answered correctly. Answer the other exercises this part of the test. 

SAlWPLE\ 
The radii of two equal circles are 

Part 4. Miscellaneou,s Exercises 

1. Inthe same circle or in equal circles, if the ratio of two central angles is 6 to 5, 
the ratio of their arcs is (a) 3 to 10; (b) 3 to 5; (c) 6 to 5; (d) 2 to 5; (e) 12 to 5. 

2. If two chords of a circle are the same distance from the center, they are 

3. An inscribed angle is formed by two 

4. If two chords are constructed perpendicular to a radius of a circle, the chord 
thus constructed at the greater distance from the center is the 

5. 0 is the center of this circle. The number of degrees in L y is 

6. In the figure for exercise 5 the number of degrees in L v is 

7. In the figure for exercise 5 the number of degrees in L w is 

8. In the figure for exercise 5 the number of degrees in L z is 

9. In the figure for exercise 5 the number of degrees in L tis 

10. If in two different circles the length of one degree of their arcs is not the same, 
then the circles are 

11. If the distance between the centers of two circles equals the sum of their radii, 
the number of common tangents which can be draWn is 

12. A trapezoid inscribed in a circle always (a) has unequal diagonals; (b) is 
isosceles; (c) has diagonals which pass through the center; (d) has three sides 
equal; (e) contains a right angle. 

13. If a wheel revolves five times per minute, the number of degrees it revolves in 
one second is 

14. The opposite angles of a quadrilateral inscribed in a circle are always (a) un
equal; (b) equal; (c) supplementary; (d) complementary; (e) right angles. 

15. The lines of a triangle which meet at a point two thirds of the distance from 
the vertex to the opposite side are the 

END OF THE TEST; CLOSE YOUR PAPER. 

Score on Part 4. = Number right = 

4 

Answer 
. equal 

ue 

eq 
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;es for LANE-GREENE UNIT-ACIDEVEMENT TESTS IN PLANE GEOM~TRY 

ScoreBY RUTH O. LANE AND H. A. GREENE 
Part 1
 
Part 2 _
 
Part 3 _
 -
Part 4 _ 
Total _ 

Test 5. Proportion and Similar Polygons. Form A 

Name - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - ___ Grade Date _
 

Name of School - - - - - - - - - - - - - - - - - - - - - - - - _____ City Statc _
 

General Directions. This is a test to find out how 
well you can work certain problems and theorems dealing 
with proportion and similar polygons. The test is in four 
parts. In working many of these exercises it will be help
ful to make sketches of the figures needed on a piece of 
scratch paper. 

Directions to Student for Part 1. The sample 
below is answered correctly.. Answer other exercises in a 
similar manner. You will be given 4 minutes for this part 
of the test. 

• ---- 'J 

SAMPLE Answer 

If ~ =Eand a =c, it follows that b equals
b d -------~--------

Part 1. Proportion 

1. The product of the means of a proportion is equal to the product of the 

2. If ~ = 12, the value of x is
5 x 

3. The ratio of 5~ to 22 can be expressed as the ratio of 1 to 

4. If ~ = ~, the equation which expresses the same thing in the fonn of prod

ucts is 

5. The mean proportional between 9 and 16 is 

6. We may say that a proportion is a statement of two equal ratios or of two 
equal 

x 2 x3 
7'. If - = -, it follows that 3" equals

y 3 y 

S. If a is to x as x is to b, it follows that x equals ~---------------

9. If the number of degrees in the angles of a triangle are to each other as 3, 
4, and 5, the number of degrees in the smallest angle of the triangle is - - - - - - - - - - - - - - - 

10. The proportion expressing that x = ~b and haying x for the last term is - - - - - - - - - - - - - - - 

Score on Part 1 = Number right = - --- ---------- -

Do not work on Part 2 until told to do so. 

Copyright. 1929, by Ruth O. Lane and H. A. Greene 
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Directions to Student for Part 2. The sample I a similar manner. You will be given 8 minutes for this 
below is an§wered correctly. Answer other exercises in part of the test. p: 

ojSAMPLE 

If the lengths of four lines are 2, 4, 3, and 6, one of the proportions which can be made to ex
press the relationship between the lengths is 

Part 2. Proportional Lines 

1. If a line parallel to the base of a triangle divides one side into segments which 
are 6 and 9 and the other side into segments which are respectively 10 and x, the 
length of x is 

2. A room is 24 ft. long and 20 ft. wide. If the scale used in making a drawing of 
the room is i in. to 1 ft., the dimensions of the drawing are 

3. The sides of a triangle are in the ratio 5 : 6 : 7 and the perimeter is 72. The 
length of the longest side is 

4. In this figure x has been constructed in the same ratio to t as r is to s. Write 
the letters a, b, c, d so that they will show the order in which the lines they represent 
were drawn. 

r 

5. The sides of a triangle are 15, 10, and 20. The lengths of the segments into 
which the side 20 is divided by the bisector of the angle opposite are 

6. If four parallel lines are cut by two transversals and the segments of one trans
versal are 1, 3, and 4, and the segment on the second transversal corresponding to 
the segment which is 1 on the first transversal is 5, the other two segments on the 
second transversal are 

7. The line MN has been divided into the ratio 3 to 2. Write the letters a, b, c, 
d, e to show the order in which the lines they represent were drawn. 

(If the same letter is used more than once on the drawing, it indicates a similar con
struction, and the letter need be given but once in the answer.) 

M N 

8. If the line MN in the figure of exercise 7 is 25 units in length, the segments into 
which it is divided by the line a are 

9. The base of any triangle and the line dividing the other two sides in the ratio 
of 1 to 3 are 

10. 'l'he bisector of the exterior angle adjacent to the largest angle of a triangle 
whose sides are 12, 10, and 5 divides the opposite side externally into segments 
which are 

Score on Part 2 = Number right = 

Do not work On Part 3 until told to do so. 

2 
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Answer 
sim.ilc~r ---------------

Any two isosceles right triangles are 

Directions t~ St.ud,,:ut for Part 3. In working Isample below is answered correctly. Answer the other 
part of these exerCIses It WIll ?e helpful to make sketches exercises in a. similar manner. You will be given 16 min
of the figures needed on a pIece of scratch paper. The utes for this part of the test. 

SAMPLE 

e. LF:= L.CXY= L.A 
f. CA/EF=AB/FD 

(similar proof) 
g. CA/EF=AB/FD 

=CB/ED 
h. !:::.ABC..,,!:::. DEF 

8. Angle C of triangle ABC is a right angle. From G any point on BC, GE is 
drawn perpendicular to AB. The three equal ratios on this figure are 

9. If in a railroad curve (arc of a circle) the distance from the mid-point of the 
arc of a 200-foot chord to the chord is 10 ft., the radius of the circle is 

10. RA and MB, the altitudes drawn from Rand M of!:::. RMN, meet at O. OA 
is to BN as AM is to 

Part 3. Proving and Applying Theorems 

1. Two polygons are always similar if both are (a) rectangles ; (b) rhombuses; 
(c) parallelograms; (d) squares; (e) isosceles trapezoids. (Answer a, b, c, d, or e.) 

2. If AK is 4, KB is 15, and DK is 6, then KC is 

[) 
G 

3. The statement below which is not sufficient to prove two triangles similar. is 
(answer a, b, c, d, or e) 

a. The corresponding sides are proportional. 
b. An angle of one equals an angle of the other and the including sides are proportional. 
c. They are right triangles with a side of one equal to twice the length of a side of 

the other. 
d. Their sides are respectively perpendicular. 
e. They are similar to the same triangle. 

4. If a secant and a tangent are drawn to a circle from an external point, the 
tangent is a mean proportional between the whole secant and its external segment. 
The two triangles which must be proved similar in the proof of this theorem are 

A/'\D F-
\::f"/'... I 

B 

5. The altitude upon the hypotenuse of a right triangle is 9, and one of the seg
ments of the hypotenuse is 3. The length of the hypotenuse is 

6. If the diagonals of a quadrilateral divide each other proportionally, the 
quadrilateral is a trapezoid. Which of the following statements in the proof of this 
theorem is wrong, useless, or out of order? (The reasons are omitted.) 

a. DO/OB = CO/OA. D~O d. L. CDO = L. OAB 
b. L. DOC = L. AOB e. DC II AB 

o "dc.!:::. DOC..,,!:::. AOB A' B f. ABCD IS a trapezOl 

7. Two triangles are similar if they are mutually equiangular. Which of the fol
lowing statements in the proof oj'this theorem is wrong, useless, or out of order? (The 
explanation of superposition and reasons are omitted.) 

a. L.D=~~YC ~A,x F 

b.XYIIAB / A 
c. CA/CX=CB/CY B / G D~E 
d. CA/EF . CB/ED Y 

Score on Part 3 = Nnmber right = 

Do not work on Part 4! until told to do so. 
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TEST IX 

FACTS 

1.	 Two lines parallel to the same line are how related to each
other? 

2. If two parallel lines are cut by a transversal, what ~aira 
of	 angles are equal? 

3.	 state five relationBhi~B concerning a parallelogram. 

4.	 To what is an exterior angle of a triangle equal? 

5.	 state five ways of showing that two angles are equal. 

S.	 What is the most common way of proving two angles equal? 

7.	 How are two lines related that are perpendicular to the 
BaIne line? 

8.	 Give three ways of proving any two triangles congruent. 

9.	 From what is a point on a mid-perpendicular equidistant? 

10.	 On what does a point lie that is eqUidistant from the 
sides of an angle? 

11.	 Tl1ree or more parallels that intercept equal segments on 
one transversal intercept what on any other transversal? 

12.	 What may be said of a line that bisects on side of a 
triangle and is parallel to another side? 

13.	 If a line bisects two sides of a triangle. it is how 
related to the third side? 

14. Where do the medians of a triangle meet? 

15.	 How many degrees in the sum of the interior angles of a 
polygon? 

16. How many degrees in the exterior angles of a polygon? 

17.	 To what is the side opposite a 300 angle in a right triangle 
equal? 

18. How many points not in a straight line d.etermine a circle? 

19. State tnree facts concerning two equal chords. 

20. State three facts concerning unequal chords. 



21. How are tangents from a fixed external pol.t to a oircle 
related? 

22. What is the measure of an inscribed angle? 

23. What is the measure of a central angle? 

24. An angle formed by two interseoting chords is measured by
what? 

25. An angle between two seoants is measured by what? 

26.	 What is the relation between opposite angles of an inscribed 
quadrilateral? 

27.	 Angles inscribed in the Bame segment are how related to 
each other? 

28.	 If a line is parallel to one side of a triangle, it does 
what to the other two aides? 

29.	 If a line divides two sides of a triangle proportionally
it is how related to the third side? 

( 

Given Ll =L2. 

state a proportion. 

:30. 

A1------lr:,--------""'13 
31. 

Given 1-.1 :1-2. 

state a proportion. 

How is X related to • and .1
J<.L--------L..--------=:....13 

32. It 

33. 
:34. iACB is a right angle.35. 

state three proportions. 



C 
36.	 2 

ire .. ?'''---, 
~''''',''' 

6 ""~' 
<0" ....90

A	 () 

37. 2 
IIAl	 ? 

A 

38.	 Fill in blanks: 

The ____r~ of the segments of one intersecting ohord 
_____. ·the .__of the segments of the other. 

39.	 Complete: 

The perimeters of two similar polygons are to each other 
as any	 _ 

40. What do two parallel lines cut off on a circle? 



TEST X 

DEFIlUTIONS 

Definez 

1. An acute angle. 

2. An obtuse angle. 

3. PerpeNdicular lines. 

4. Degree of angle. 

5. Complementary angles. 

6. Supplementary angles. 

7. Adjacent angles. 

8. Acute triangle. 

9. Obtuse tr iangle. 

10. Isoceles triangle. 

11. Equilateral triangle. 

12. Right triangle. 

13. Congruent figures. 

14. AuxilIary lines. 

15. Altitude of triangle. 

16. Median of triangle. 

17. Parallel lines. 

18. TransTereal. 

19. Exterior angle of a triangle. 

20. Parallelogram. 

21. Trapezoid. 

22. .Median of a trapezoid • 

23. Midperpendicular. 

24. Isosceles trapezoid. 

25. Regular Polygon. 

26. Central angle. 



27. Inscribed angle. 

28. Arc. 

29. Secant. 

30. Concentric circles. 

31. Tangent. 

32. Degree of arc. 

33. Segment of a circle. 

34. Sector of a circle. 

35. Line of centers. 

36. Extremes (pro~ortion) 

37. Meane (proportion) 

38. Alternation (proportion) 

39. Inver~ion (proportion) 

40. Addition (proportion) 

41. Subtraction (proportion) 

42. Similar Polygone 

43. Common tangent 

44. Minor arc 

45. Circumference 

46. Diagonal of a polygon 

47. Hexagon. 

48. Angle bisector 

49. Alternate interior angles 

50. Protractor 



TEST XI 
CONSTRUCTIONS 

1.	 Construct a triangle whose sides are one inch, two
 
inches, and one and one-half inches.
 

2.	 Construct a perpendicular to a line from a point on the line. 

3.	 Construct a perpendicular to a line from a point off the
 
line.
 

4.	 Construct an angle equal to a given angle. 

5.	 Through a point construct a line parallel to a given line. 

6.	 Bisect an angle. 

7.	 Bisect a given line segment. 

8.	 Divide a given line into three eql.l.al parts. 

9.	 Construct a circle through three given points. 

10. Bisect an arc. 

11. Construct a tangent to a circle from an externa.l :point. 

12. Construct locus of a point one inch from a given ~oint. 

13. Construct locus of a point equidistant from two ~oints. 

14.	 Construct locus of a point equidistant from two inter
secting lines. 

15. Construct a 60 0 angle. 

16.	 Draw to scale a triangle whose sides are 10', 20', and 
16', using Bcale of 1" : 4'. 
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TEST XII 

8 Given: BAj.LK 
11 /If/¢jJOIA! r D;) 
CD-l LK 

)( 
Prove: LB :: La 

7 
c.. Proof: 

2 ( Given: Parallelogram ABCD 

Prove: LA=LC 

Proof:AI
D 

.J, Given . .AK.l DB43 

CM.J.. DB 

Prove: AK -::. CM 

Proof:0 ,.J(i -~-
0 

D .. ,-/, Given: Triangle with threeSI£ 
exterior angles. 

Prove: Find number of de
grees in angles 1,2 
3,and 4. 

Proof: 

B 

A 

c. 6", Given: BA bisects DACJ ¥ 
BP /I CA 

Prove: 

Proof: 

Given: AC :::CB6
 

AK bisectsLA
 

BK bisectsLB
 

Prove: AK=KB
 
B 



c 

7	 [) Given: Parrllogram ABCD 

Prove;	 The diagonals inter
sect each other at 
their mid];loint. 

A~----.:>..I	 Proof: 

Given:	 AL.J. OK 

BKLCK 

M midpoint of AB 

Prove: AL BK 

8 

it J.::::::-__~f-.L----7<g 

Proof: 

9 Given: mn: a median-LAB 

Prove: Triangle ABC isosce
les. 

Proof: 
810 

Given: ABI/CD
 
A ----' 2-__.. _-/3
 

3)( Prove: Find size of angles.
x,3x,l,2,3,4,5,and 6 

Proof: 

Value assigned to each problem: 

1--12 p6ints 6---6 points 

2--15 points 7--18 points 

3--12 points 8--12 points 

4---8 points 9--15 points 

Total possible points:121
5--15	 points 10---8 points 

730/0
 




