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The study compated two methods of teaching the use of the log-log slide rule in
engineering courses, a stra?ht lecture method or a lecture-laboratory methcd. The
lecture method consisted of two separate hours a week with class discussion and
demonstration by the instructor. The lecture-laboratory method comprised one hour of
lecture and demonstration and one hour of laboratory work, during which the students
solved problems with individval help from the instructor. To test the assumption that
the laboratory method would be superior, an experiment was set up for 171 students
in two groups. The equalty of the two groups was determined by the Cooperative:
Mathematics Pre-test for College Students and the final examination was considered
valid for deciding which method was better. Provision was made for control of three
variables, namely, differences (1) in ability between day and night students, (2) in initial
ability of the groups. and (3) caused by improved teaching. Seven day and: six night
classes were tested in such 2 way that a fall and a spring semester were taught by
each method. The same instructor taught one group O 94 by the lecture method and
another group of 77 by the lecture-laboratory method. The first ?roup had a final
examination score of 620; the latter group had 2 final score of 701. The t-test
yelded a valve of 285, a significant difference in favor of the lecture-laboratory
method of teaching. (HH) :
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ig, which method of tesching the Engineering Slide RBule
course yields greater learning, a combined lecture~laboratory |
method or a siraight leciture methed? This study grew out P

of @ concern for methods emplioyed by teachers in develovping ////

possession of ceritain mathematical understandings,; skills

in handling various problems, and considerable practice

! in its use. Thus, the teaching of a course in the use
of the log=log slide rule becoumes methedologically complex.

Science has used the laboratory method for years with
apparent success. The assumpiion was made in this study
thet the mathematics teaching-learning situation resembles
science to the degree that the laboratcry method would
function as well fou the queen of the sciences as it

é would for regular science courses, To test this assumptiocn

an experimental design was set up, whereby the slide rule

(‘u

cource would be taught tc two equivalent groups. On

-

group would be taught by the traditional lecture-discussion

14 log-log slide rule is a special slide rule commonly ;
= used by engineers. - | i

LA T IR S L e
A R S
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cotnel, willa tho othilr Sooun wevld b tousht by the '
LoCTUre=1aloratory nevhed,
B L U O L D O
A
The rescarch related to teaching the use o the
b
log=log slice rule Is exitremely meager. In “.4 Survey
of Rescarch in the Teaghlng of Socondary Aluchbrs! Ty ‘
Po L. Vren appearing in the Jouras) of Dducatbionsl Hesvorch, %

i)

the leborzicry method.

i

TEED FOR TUE STULDY

-

51 two year:s, the writer has been teaching

m J

pa
the Engineering Slide Rule course &t EL Camino College. The

~ cataleg description of this cource has been: (13:130

PATHENVATICS 40 - Engincering Slide Rule - 1 unit
Semester - :

hour, leboratory 1_hour
T

- 0 Ld
e: Mathematics C

This course teaches the operation and use

of all scales of the log-log siide rule commonly 3
used by enginesrs. The slide rule is applied 1y 3
perform accurately and rapidly the numerical ™~ §
work encountered in physics, chemistry, engineer- ]
ing, and mathematics. FEophasis ie placed on the

engineering approach to significant figures,

unit analysis, and estimetion of numerical re- :
sults, The course includes multiplication and v

¢ivision, direct and invarse proporticns, trig- ]
cnometric functions and equations, squares, cubes, 1

square and cube roots, solution of triangles and

other engineering geometiry, natural logarithm

and the use of the log~-log scales for deitermin-

ing non-integral rcots and powers and solving ]

exponential ecuations.




3

Ty oy <
Vel W ?

[®

ed ou

v

D

3

o

W

v

7
4

y

for either of the tv
e

Str
de I

ion arocse,

nz th
Sli

d or a
Vi

[}

-

oy

no

obee

e
o
s

A

o~
N -

efore, the guest

oratory met

n obLs

an
tior
he

"y
m
-

Fasd
A 4

>
'

onm

egLur

n

-

v

nhe
kol
L‘cb

-
e U

-
a

t

R

using el

(3

woul

-4
o}
i

en

oK

Slide

neering

ngi

by
L

ul

the

g

n

il

LN

!

wldedin

t than the
elds greater gains to the students,

n
is study can be conveniently D

™
e }
I
-
.2
3
-

0

™~

¥ IHEE P

£

¢h method of teach

Q

T
=

*.\
.

i

.
»

]

the straight lecture method or the leciure=-labo

Rule course ¥y
method?

Q

1

-
!

B!

The problem of ¢

ning for the stude
1.

~

)

m to the following two guestions:

-~
K]
)

-

e
de

approach?
DEFINT

ne

-y
4

Aruitoxt provided by Eic:

E\.




‘J

Q

»
T ‘g - [T ST S B -,
Lis ULl Gal L Ll _.-éui.,\,l"u.“la ) ; - \A.LG’

- 1. ~ Y k 1 - ~ SR S em AT e S y oy e, PO SHE - S gt Apug
two guestions: data indicating the mathemalbtical eblility
: [}

t-h
ci-/

of the two groups prior to and at the completion of
the Ingineering Slide Rule course; an explanation of the
two methoeds studied.

HE POPULATION

ollegze is & Junior College District embracing

=
}..J
(@]
£ 12
l.:) g
e
]
Q
(@] ?*’1

Centinela Valley Unicn High School District, E1 Segundo

School District, Inglewood Unified School District,

School District. Since the beginning of El Camino College,
the population of the District has grown rapidly. The
Digtrict's estimated population for 1252 was 225,000,

In 1247 EL Camino College opened with 1100 students,

By 1955 it had growan to €7C0 students, and presently has

L4

an enrollument of over 8OOO;W”Ii,haS/OIfere d both terminal
e

}

trade courses and basic lower division work suitable Jor
transfer to a four-year college, Students have been drawn
almost equally by these two curricula.

Bl Camino College records indicate the majority of
the students involved in this study were pre-engineering
students who planned to transfer tc four-year courses.

-
The balance of the students were either working in or




5
intevosted in some phoce of engineering. The eges ol 1n:
students varied from 17 e 80 years,

oF the 171 students involved i the gtudyy 170 were
e conlenv.

bty i S ) 20 d- o Y - - P b Ve - ~ o
rmen, which reflects the nature 0 Lie CoUrs

seventy-four per cent of the studenis were working eithe:
full or part time,
A typical student involved in this study was a nale

pre-engineering student, intending to transfer tc a four-

o /

¢
%
}

vear course., He worked part +ime in some phase of en

¢

ineering, probably comnected with the aircraft-indusi

e
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he main cuestion involved is which method of

vecching the Englaceriny Slide Rule couree yields groater

1

~zins to the student, the stralght lecture method or'.

r
[

ct

we lecture-laboratory method? Following is a detailed
deseription of the two methods of instruction.

The straight lecture method of’instruction consisted
of iwo hours per week, mecting for one hour per day on two
daye per week., Class time was devoted to lecture accom-
penied by demonstratiorn. The demonstrations were . ue
with a large demonstration model log-log slide rule.

The students followed the demonstration by going through
the same operations on their own slide rules. With this
method of instruction, some time is taken for class dis-
cussion of different methods of doing some operations,

and the students solve assigned problems outside of class.,
of one hour per weék of lecture and demonstration, and one
nour per week of laboraiory. The classes met on two days
ver week for one hour caci: day. Wnen this method is used,
“the first hour is a lecture and demonstration, similar 1o
the method described sbove. The second hour is the lab-

oratory hour, in which the students individually solve

-

R

i i e

.
L -
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smevlenzs en the slide rule, with in 3 1p fron

trhat the studenss must solve cone of the assigned problems
outside of clacsc,

DESIFT OF Tim £TUDY

Tae design of thae study involved two groups of students,
One group of studeats was taught by using the lecture-
laberatory wmevhod, he other group of students was taught
by using the straight lecture method. In order to obtain

sufficient data for the study, it was necessary to collect

evidence over a two-ycar periocd. The two-year period f
included day classes and night classes in both Spring and ,
Fall semesters., Thus, to avoid confusion for students
transferring from one Engineering Slide Rule class to
another, all sections of the course in any given semester *
were taught by the same methed. It was further decided ////
to teach one Fail and one Spring semester by each method

bees

6

use the Spring semester is generally one or-iwo we eks
longer than the Fall semester. This coviously provides
twe groups for comparison, with Fall and Sprinz semester
studenis in each group.

For this comparison to have any validity it is necessary
that the two groups of students involved have equal initial
mathematical abilities. The method of determining the

studente! mathematical abilities will be explained later

J

in this chapier.
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realization of the major course objectives. These objectives
relete directly to coxpetence in slide rule manipulation

and operation, Thus the effectivenese of the method of
instruction used can be measured by the students' achieve-
ment on the final examination. Therefore, when the tvo
groups &re initially equal, a comparicon of the mean final
exanination scores should show whether or not either of

the two methods is superior. As described herein, the

o

esign proviced for these two comparisons.

. The preliminary test to determine mathematical ability i
was the "Cooperative lathematics Pre~Test for College

Students". (See Appendix D) A five point classification

system was used to maich'the two groups. (See Appendix E)
The final examination forms used were constructed to
include all operations and uses of the log-log slice rule
taught in the Engineering Slide Rule course. Thereﬁgre,
; the assumption that this test measures the effectivenéss ]
of the instructional method is justified. Two equivalen
forms of fifty gquestions each were used. These exzminations
were glven to both groups in an identical manner. The
exemination forms were randomly disvributed among the
students in a pattern in which a student having a form A
test is surrounded by students with form B tests; and

vice versa, Copies of the two forms are included in

Appendix C,




CONTTROL OF VARTIABLIS

Several variables were involved in the study. A
attenpt wae made to control them. These were:

1. Differcnces in mathematical ablilities betvicer

night and dzy students.

2, Differences in the initial mathematical abilities

of the groups studied,

3. Differences due to improved instructiocn.

The difference between initial mathematical abilities |
of night and day gtudents was reconciled by statistically ////
analyzing their placement test results at EL Camino Colleze.>
The mean placements and the variances of the night and day
students were computed. The t test (2:105) for difference ;
of means indicated that there was no significant difference

in the abilities of the night and day students, although,

as will be shown, there were significant differences in ;

achievement. (See Appendix A)

Student ability differences betiween the straight

lecture classes and the lecture-laboratory classes were
controlled by statistically comparing the mathematical
ebility of the students involved, as measured by the

| El Camino College placement resulting from the "Cooperative
Mathematice Test for College Students." The mean place-
ment of the students in the groups under consideration

; was shown to be such that there was no significant diff-

| erence between the two groups.2

-

lpssed. on "Cooperative Mathematics Test for College
students." (See Appendices D and E)

2see Appendix B

.
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The third variable mentioned, that of differenccs
due to improved instruction, was controlled by the methea

of grouping the students. The method of grouping the

students was to teach all classes in any one sercester -

by the same method. This was done in the following ‘ ,#_ff
manner: Fall 1955 - straight lecture; Spring 1956 - //// i
lecture-laboratory; Fall 1856 = lecture-~laboratory; K
Spring 1957 - straight lecture. This order of usiqg;;he///

two methods yields a Fall and a Spring semester taught

by each of the methods under consideration. It &also

provides a straight lecture method first and last, and

& lecture-laboratory method second end third; therefore

any improvement in instruction should be evident in

; both methods.

2 Thirteen classes were tested, seven day and six

night. Every effort was made 1o keep instruction con-

sistent in all classes.

B it o0 (R T TR

3 ©
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EXPERILENTAL PROCEDURES

TESTIOND
—

In Chapter I the following questions were posed:

1. Which method of teaching the Engineering Slide

Rule course yields greater gains to the studenis,

the straight lecture method or the lecture~lab-

oratory method?

o, What are the unique differences between the

straight lecture method and the lecture-laboratory
method in teaching the Engineering Slide Rule

course?

Breaking the first question down for analysis, the

following sub-guestions musi be answered:

1. Were the twe groups equal in initizl mathematical ;
ability? |
2, How were gains measured and how was the difference
in gains of the two groups determined? 4
3, Was there a difference in zains shovm by the results
‘ of the tests used to determine gains?
§ 4, Was the difference in gains between the two methods

(groups) statistically significant?

§ TNIGCUE DIFFERENCES BETERN THE TWO METHODS

The teaching conditions were identical for both
groups in thal the same clacsrooms and equipment were used.
The main difference in the two methods was the utilization

of the time allotted to +he classes. The difference between
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Distribution of IMinal Zxeanmination Scores

Streight Lecégge Students

X T u uf us uer
c5 4 3 12 9 36
85 12 2 24 4 48
75 19 1 19 1 19
65 18 0 0 0 o
55 12 -1 -19 1 18
45 12 -2 -24 4 43
35 S -3 -15 9 45
25 1 -4 -4 16 16
15 3 -5 -15 25 75
5 1. -8 =8 36 26
24 -28 242

% = 62.0, & = 18,8, and n = 94,

Histogram of Final Examination Scores
for
Straight Lecture Students

15+
£ 10
|
i
; v5'3
!
%

15 35 &5 75
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this formula, u I ul < 7,
by using the formula:

-

(5:13)

t0o consider this

the lecture-labor

-

O
@

examination scor
analyzed in the same mexn

Calculations based

population of 77.

The histogram on the

P . o - e - o -
is the class wurk of the nediua score, naxely 65,0, In

ion scoere o
and the standard deviation
Theoretically, in a n
68 per cent of the data sghould be contained in the inter-
val from (X - 8) to (X % &), and about S5
be ineluded in the interval from (%
The histogram shows that in the straight lecture

group €6 out of 94, or 70 per ceunt were in the 68 per

cent interval, and 90 out of 94, or 96 per cent were in
the 95 per cent intervai. Therefore, it is justifisblie -
-~ . —— /

group a normal populs ‘ion.

S. These dala have been clase
er as the preceding
on the;distribution reveal a
nean final examination score for the lectr

group of 70.1, and a standard cdevisvion

following pas

out of 77, or 62.4 per cent of the grou

tained from this

normal population, aboutl

per cent should

Rl M ey N

o
v

Lecture-Ladoratory Group Cains

The chart on the following page shows the gaifi/2§////
tory students in terms of their final

-

ified and

data.

re-laboratory

of 18,3, for a

e o
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Distribution of Finil Examination Scores
Lecture-Labcrgggry Students
Yy i u uf u usf
05 12 2 24 4 48
85 16 1 16 1 16
75 1z 0 0 0 0
68 13 wl =13 1 15
55 12 -2 -24 4 48
45 9 -3 -27 ) 81
35 2 -4 - 8 16 32
25 -0 -5 0 25 0
15 1 -5 - 6 36 36
5 0 -7 0. 49 -0
77 -38 274

§ = 70.1, s = 18.2, and n = 77,

Histogram of Finalexamination Scores
: or
Lecture-Laboratory Studenis

| 15 -
| £ 10 -
3 5.'

15 35 - &5 - 75 ©5
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68 per ceat interval, and 75 out of 77, or 97.4 per cent

Wad > : NS e, e R L M . d 51 - w e
fell in the 98 poer Tonu LAUSTVaL. Thereforey thile grour

Determination of Difference in Gains

The <+ %est has besn used Lo show whether a cig-

nificant difference in the gains made by the two groups

exists. The formula for + is:

e oo
T hYa
e ~ - - o F .
Ve ls-s.»oa»d‘ - -/‘«‘W ST S
o & o
»j Q"‘f be]
-

In this + +©est it is not necessary 10 consicer

+he nuaber of degress of Ireacon since groups larger

than 50 are involved., It is only necessary to shzi/////

that the value ¢f % te less than 2,00 o indiea 2 Nno

significant difference, Or greaved than 2,00 to show

oy b ™ o ) 2 .‘; p Bk - bt -y
cent level, ¥From page 13, uie values

erenc

e at the 95 per

> ~
of %y By and n,

are shown Lo be 62,0, 18.8; and 94 vrespectively. On

F4

2 ara ghown to be

0.3y 18,3, and V7 sespactivesy. Using thess values 1o

calculate €, it is found that U = 2,85, showing that

(4

there is a significant difference in

SMJARY OF THE FINDINGS

“he gains made by

Two groups of students, totalling 171 students from

the Engineering Slide Rule courZe at El Camino College

were taught by the same ingtructor.

One group of 94
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students was taughit by the traditional lecture methed,

el ¥ - o, SRR PN -~ ,‘fl Lay Loy c ey e e em - o~ k' S
while the other group of 77 students vas taught by the
-~ gy T~ iy o o Ty Y T oy & S, P -y %
lecture-laboratery method. The groups were found Lo oe
< 2 ® PRSP R4 = TR Sy B 4 (7 whe R oo
equal in mathematical ability at ths outsev. AL the

termination of the instruction, the group taught by the
lecture-laboratory method, consisting of 77 students
had & mean final examination score of 70.1l; while the

group taught by the straight lecture method, con sisting

of 94 students had & mean final examinatlon score of

¢

5, indicating
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CH.\PTER IV

IPLICATIONS OF TEIS STUDY
NEED FOR FURTHER RESEARCH

T PLICATIONS

The data in this study indicates that for this
instructor teaching the Engineering Slide Rule coufse,
the lecture-laboratory method ylelds greater gains
for the student than does the straight lecture method. ]
There is no reason to doubt that similar results would :
be realized by other instructors. Thus the implication
is evident that the Engineering Slide Rule course at

El Cemino College shoulé be taught by the lecture-

laboratory method. The gains considered here are re-

stricted to those which are evaluated by the final |
examination., The concession is made that gains in areas |
other than thbse measured by the final examination are
possible. No attempt was made to evaluate gains in
these other areas. %
NEED FOR FURTHER RESEARCH

This study was undertaken in an area where motivation
was high, inasmuch as advanced employment opportunitiés
were readily available and apparent. A similar study

should be undertaken with similar groups, but whereAthis

motivation is not so evident. ///////// .
-/
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This study evaluated the mathematical objectives

I o T2 2 N i~ )
' the Inglincering S1ife Rule cource. A& more conpacle
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vidence on the touwul problem needs vo be done. Sueh
an evaluabtion wouid throw Sfurther light on the superiority,

or lack of it, of the lceture-laboratory method.
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APPENDIX A

COMPARISON OF NIGHT wvs DAY STUDENTS

Ability Couparison

Distribution of Mathematics Placement Test Results

for
Nisht Students
Placement® x T xt %2 xef

1 5 24 120 25 600 !
D/1 4 10 40 16 160 i

D 3 16 48 9 144 :
A/D 2 3 6 4 12 :

A 1 2. — 1 — g

55 16 1018 |

%= 3.93, s = 1.76, and n = &5,

Distribution of Mathematics Placement Test Results ]

for ]

Day Students ;

Placement ¥ f vt ye = yeéf |
1l 5 49 245 25 1225
D/1 4 22 88 16 352
D 3 28 84 9 252
A/D 2 2 4 4 8

A 1 —3 - 1 —2

116 436 1852

§ = 3,76, & = 1.38, and n = 118, “
In comparing the above distributions, the value
calculated for t was .865. Since this value is less
than 2,00, there is no significant difference between

the night and day students' abilitiss.

1Trne method of placement is explained in Appencix =,




2l
Achievement Comparison
Distribution of Final Examination.Scores
Night ggﬂdents

x £ u uf u ust
95 9 2 18 4 36
85 10 1 | 10 1 10
75 10 0 0 0 0]
65 12 -1 -12 1 12 e
55 7 -2 -14 4 28 / 4
45 6 -3  -18 o 54 b
35 1 -4 - 16 15/ ( 
25 0 -5 0 25 0 E
15 0 -6 0 36 0 ,
5 _0 -7 _0 49 0

55 -~20 , 156

X = 71,4, 8 = 16,5, and n = &5,

Histogram of Finalexamination Scores
or
Night Students

rosa I gy

15 5
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Distribution of Final Examination Scores

08
85
75
©5

45
35
25
15

18
2l

24
15

OO A

1
116

for

Day Students

o + N W

¥ = 62,9, s = 1915,

nd n = 116,

[\

O & H O = d O

16
25
36

Histogram of Final Ex§mination Scores
i fory
Day Students

15
10 4 i
P»

5 J

"r" — -

| |

\
15 35 55 75 95

100

446
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| In comparing the achievemént of the night students -
with the achievement of the day students, the value cal- L
culated for t was 2,96. This indicates that there is a ////
significant difference in the achievement of these two J
groups., This apparent discrepancy in achievement ig/////////
partially explained by the fact that 35 out of 55, or
63.7 per cent of the night students were in lecture-
laboratory classes, while 42 out of 116, or 36.2 per
cent of the day students were in lecture-laboratory classes.
Thererore, this result only bears out the tact that the
lecture-laboratory method yields greater gains to the

students,
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APPENDIX B

COLIPARISON OF ABILITIES
STRAIGITT LECTURE GROUP vs LECTURE-LABORATORY GROUP
Distribution of liathematics Placement Test Results

for
Straight Lecture Classes

Placementl X f xf x2 ¥erf
1 5 40 200 25 1000
D/1 4 21 84 15 336 ﬂ
D 3 22 66 9. 198 é
A/D 2 2 4 4 8 w
A 1 1L AL 1 .
o6 365 1583

X = 3,80, 8 = 1.34, and n = 26,

Distribution of Mathematics Placement Test Results

— for

Lecture-Laboratory Classes

Placenment Yy f yt - y2 yzf
1 5 32 160 25 800
D/1 4 12 48 16 102

D 3 23 & 9 207
A/D 2 3 6 4 12

A 1 S AN A 1 —

77 220 1218
¥ = 3,77y s = 1,27, and n = 77, |
In comparing the above distributions, the value
calculated for t was .15. Since this value is less

than 2.00 there is no significant difference here,

-

1The method of placement is explained in Appendix E.
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PROBLENS

7.6 x 34,7

(44.5). 0&/742/54 x 27%)

388x 2.7 x. 836
L3, 4 x Qo X /[0

/5.7 % [60
o

2.80

(o57) (6150 (15.7)

/750 X 0034 X 635 X A /3 X220

EL CAMING COLLEGE
MATHEMATICS 40

FINAL EXAMIVATION ¢

————

ANSWERS
/
i
4 '
J
:
1
é |
!




38.242 ((9990#)

56.340
vV .9998

/3, SiN /8./f' /3%

4, TAN /8-/ /7

/5

6. v 3.27° | . /4

[7

/8. sm /68"

20




2

34 7 cos /2°
SN 4g°

cos(—s ")

Fwo
[78.¢6

Fowo = T 374

38 7w 58° e 22.6°

42 7am £9° s 2E2L°

7 + 4 48
GrvE por#R FRM

3 - f 77

/
Convrer L2 7o LALIANS

Converr 21" 70 RaL/4HS

Al

23

ud

g

A8

29

30




Ji)o%) =T2:x 3 |

P varies obmeeTry AS /. 32 ‘J/ |
P=/37 wwev 7T =130 | /
P= 7 wwen T = /87
v87. 9

LT 33

ke.s5)°
05%) (7.2 3) 37

Y0147 | 35

(.0/?7)£

(T2g )T 63)

(./.26’)’ B 3

fog,, (7.087 /0 “) 39

fog (1643 N
16" (i




W‘ Y

472

'
i 2. (471

43,
‘ 0. 052)"""

H4. /o//zf
000 ; [#]= T

’/é‘.
[w]=1.97x 1o7';
Waad1

3.92

-‘ 4. e

f‘V?f
| /oje_ (3.37/)

48, €
3 ,' e N
..7 %Z 3 Fw
; D
47. ' | y
Fuo C
l ' 48
5o .
| Foo b / .

' ﬂsi"’ ) |
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0.

EL CAMINO GOLLEGE
MATHEMATICS 40
FINAL EXAMINATION #

PROBLEMS

e

e
e T

o ——

e .

7.632 x 374

(95 9)(.0029)(36 %107

388 x 2.67%.638
/3.-4X 860 X% /0

£9(72)

17.5 X /60

4080

(057)(6/50)(15:7)

)950 X 0034 X 62.5 XR/3 X 220

(62.59(m)
3/7

e 663

ANSWERS

b B

N




38 224( 7790 #/ p
LE. 340 |
V. 998 # | L2
S 3.4/° e T
T £,
Tan 3. 92"
/Y.
s /87°
/5.
7an /87 °
/6.
s/ /Xé ’
/7.
eo7 55. 2.°
2 /@ ? Co S /;26’0
/9.
L‘ //.6 Cos /(?7°
‘ A0.




, / 374 siv 46°

cos /R°

722, cos (-5

3. Fino A

7, 4  F/mo s
5 387w 69° sm 26"

4 Harew S8° siw L42°

7 57 7‘j37
[ia. 36 -5 78

9 CowveRT X/ 1o RADIANS

g

o

o - .
PO

* /
0. CoNVERT 42 " o RADINVS

2

AR

23

GIVE PoLAR FORM

X4

RS

A6

27

28

A9

30




X:7R = /104/:/ 3/

P VAR/ES D/RECTLY As 7
P= /37 wweny 7 = 230
p: o? w HEN 7-= /57

V9.7 %
V 36/
(2 8.5)2'
(144) (7.23) 2
Vor7# 35
(- of 74‘)3 %
(724)(V7e3) o
3 - ’
(.192) 38 ;
L (6./34) P




[wp X

%

432

7#

£

46




APFENDIX D
PRELIMINARY MATHEMATICAL ABILITY TEST

For determining :5..: gbility of each individual in the
groups studied, the E1l Camino College placement of the

individuals in the Mathematics course sequence was used,

The El Camino College placement is based on the results
of the standardized test shown in this appendix and other

factors.l The standardized test used was the "Cooperative

Mathematics Pre-Test for College Students" published by

the American Council on Education.

lsee Appendix E,
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AMERICAN COUNCIL ON EDUCATION

COOPERATIVE MATHEMATICS PRE-TEST FOR COLLEGE STUDENTS
| FORM Y

(An adaptation of matcrials from Experimental Forms A and B)

by i
THE COMMITTEE ON TESTS OF THE MATHEMATICAL ASSOCIATION OF AMERICA

with the editorial assistance ofm T

PAUL J. BURKE, Graduate Record Office; T. FREEMAN COPE; Queens College; and BERNICE ORSHANSKY, Cooperative Test Service

K
Pleasc print:

N BINIC et eeceeeeee e eee e cee e eaeaeeaoeen e eeeeeseesseasnseeesenseeseeeneeemeeneeaseenn enean | 15X U ’
Class: Fr. - So. Jr. Sr. Age. e Date of Birth......c.c.ocococ '3
(encircle one) Yrs. . Mos. :
SCROOL. ... e neas (O3 1 U UR U SEX.n e
Classification: Liberal Arts........................ ...Engineering....................... Pre-Professional....................._...

(check one)

Title of the mathematics course you are now taking........ccccocceeeciioncreecces Instructor.......coooeeiiiiie,

Number of years you will have stuched the following by the end of the present semester or quarter: (Count a
semecster as ¥ year, a quarter as § year.)

Other Mathematics Courses
(list)

Elementary Intermediate Plane Solid

Tri met
Algebra Algebra Geometry (Geometry rigonometry

In high school

In college

General Directions: Do not turn this page until the examiner tells you to do so. This examination requires
40 minutes of working time. The dircctions are printed at the beginning of the test. Read them carefully,
and procced at once to answer the questions. DO NOT SPEND TOO MUCH TIME ON ANY ONE ITEM.
AN SWhR THE EASIER QUESTIONS FIRST; then return to the harder ones if you have time. No questions
may be asked after the examination has begun.

You may answer qucstxons even when you are not perfcctly sure that your answers are correct, but you should
avoid wild guessing, since wrong answers will result in a subtraction from the number of your correct answers.

RIS EMCR R ALy

Minutes Score Percentile .

-

40

Copyright, 1948, by the Cooperative Test Service. ~All Rights Reserved. Printed in U. S. A.
: 15 Amsterdam Avenue, New York 23, N. Y.
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1.

2.

3.

4.

5.

AT R AR ET TR NS T BT R ARAE WA TR ST T AN

.3 4+ .06 + .3 cquals
1-1 .806
1-2 .86
1-3 .59
14 .563
1-5 .14
How many twelfths are equiv-

1 3,
alent to 3 + g
2-1 135
2-2 10
2-3 9
-4 8
2-5 §

How much money must be
placed at 3 per cent simple
intcrest for one year in order
to carn $12?

3-1  $300
3-2 8360
3-3  $400
34  $840
3-5 §1,200 . .. .3( )
1 1
3710 equals
A1
4-1 2
1
4-2 3
1
4-3 3
2
44 5
5 5. 8 )

The law of the lever can be
expressed by the equation
EA = rs. What is the value
of swhen? = 20, E = 40, and
4 =107 .

5-1 20
5-2 2
5-3 40
54 4
5-5 15

What fraction, in lowest terms,
is equivalent to .35?

6-1

6-2
6-3

4

6-5

7. The kinctic energy E of a par-
ticle is equal to half the prod-
uct of its mass m and the
square of its velocityv. Writ-
ten as a formula, this state-
ment is '

-1 E =t
-2 = = my?
7-3

-4

8. 3. x%equals
© 8-1 «8
8-2 8
8-3 30

84 15«

8-5 1542

9. p <+ r(3p) equals
9-1 4p +r
9-2 3%+ 3rp
9-3 p+ 3rp
94 4p 4+ 3r
9-8§ p+3r+rp. .9 )

10. What is the value of x in the
cquation 3x — 5§ = 8x + 10?

10-1 0

102 2

10-3 3

104 —2

105 —3..... 10( )
|0 1'2 34

y‘l 3|5 79

11. The: relation between x and
y from which corresponding
values of ¥ and y in the above
table can be derived may be

stated as.

11-1 y=2x+1

112 y=x+35

11-3 y=1—xy e
114 y=xy+1

11-5 y=ax+1. .11( )

e pe e e g m——e B NP S

12.

13.

14.

15.

16.

v et e ot

-2 -

Directions: lach problem below is followed by five choices, only one of which is the correct answer. By working
cach problem, find the correct answer and put its number in the parentheses at the right.

If y varies dircctly as x, and .
y =20 when x =4, what
does y equal when x = 20?
12-1 100

12-2 80

12-3 36

12-4 4

12-8  24. .. .. 12( )

et

E .
R+47'
what is the value of R when
C=3E=21,andr = 3?
13-1 10
13-2 7
13-3 6
134 4

13-5 2%, ... .13 )

In the formula C =

If x = 2yand y # 0, the frac-
tion 3¢ + 4y

9% — 3y is equivalernt to

14-1

|
o
e

14-2 -
14-3
144

14-5

S ol W o

(2m® 4+ 3m + 1)(3m — 1)
equals
15-1
15-2
15-3
154
15-5

omd 4+ 9m2 4 6m — 1 -
6m? 4+ 9m — 1

6md 4 Tmt— 1
6md 4+ 3m — 1 i
6m*—1. . .15( ) ;

After simplification,
¢ -9
g — 8¢+ 15

-3

16-1 %:3
qg—3
g+s
g+3
g-—3
-9 .-
14— 115 Ty
N S
-8+ 6

Go on to the next page.

reduces to

16-2

16-3

16-5 L16( )

1 —— o 0 1 5 e e e o o




: : -3 - :
The volume V of aright circu- | 21.  What is the value of 8%? 26. (Vo + x + Vx)(Va + x — Vx) ?
cular cone is cqual to the 1 cquals =
product of the altitude,- the 21-1 53‘ 26-1 a4+ x
squarc of the radius of the 262 @ — x -
base, and onc-third of . 21-2 7_1_ : 26-3 x
tI_.Ising h for the afltiltudlc) and 7 3 26-4 a
or the radius of the base, a
formula for V is given by 21-3 21% 265 a+Vaxr+x.26( )
17-1 V =2+ 214 4
21-5 12 ... .. 21( )
172 V=3h+7
17-3 V= ’—;(h + 7)? | 22. After simplification,
1,, o 3Ex 21D requces to a
174 V=3 X 3 b
21 == 5
17-8 V= ghrg, C L1700 ) y 4
222 =% 3 |
*+y -
23 i_x"}of 27. Thetwotrianglesshown ab 3
- . etwo trianglesshown above W
(632 4+ 11xy — 105%) divided 3— x4+ 2y are similar. & Whatw‘is the .
by (2% + 5y) cquals 224 length of side b? | ]
18-1 3x + 11y _1lix 2 * 27-1 6 '
) 2 22-8 dx —xy J22( ) 27-2 7 3
182 3+ 2+ 0% Y | 3 3
; 2 5 Y 27-3 32 .
11xy . : 2 g
18-3 3x+ 35" — 23. b(—a) — (@ — b) equals . 214 63
' : 23-1 b—ab—a ‘
18-4 3.\72 e 2 2 . 3
Y 23-2 —b—ah—a 21-5 8% . . ... 27( )
185 3x—2y. . .18( ) 23-3 —b+ab+a . 3
234 2b— 2a k
. - 23-5 0. .. .. $23( )
The sum of the angles of a 28 It; the peri .
. . . perimeter of an equi- 3
triangle is 180 degrees. If the 24. If ab = 3 d ac = S hat lateral triangle with side x is
two larger angles of the tri- . @b = 7 and a¢c =7, Wha equal to the perimeter of a :
angle are cqual, and the differ- b square with side s, what does ;
._ ence between one of them and does = equal? ~ xequal in terms-of s? _ . §
& the third angle is 30 degrees, c .- S 3
‘ how many degrees are there in 24-1 15 28-1 x = s 3
the third angle? ry : 28-2 4s 4
19-1 25 - 2 2= ]
19-2 40 242 : 0s 3
19-3 50 9 28~ - 2 3
10-4 55 243 3 83 =16 _,
L0195 75 ... . 19( ) 1 s
24—4 -2' ) 284 x = T-z' :
s ALy [ e B0 |
20. If the sum of the two dimen- Y
sions of a rectangle is 17, and '
the ax}ea of the rectangle is 72,
one of the dimensions is 5\3 .
{ 25, (x%)° equals 20, 343 + 412 equals ;
20-1 65 | 1 1o 20-1  7V3
" 20-2 12 25-2 25 . B2 M T
{ 20-3 3 25-3 x° ' ' 20-3  9V3
204 4 . 254 «° 29-4 1143 i
20-5 8 .. ... 20( ) 25-5 X% . . . .. 25( ) 20-5 193 . . . .29( ) ]
Go on to the next page. |
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30.

31

32.

33-2

If z)g—ljz-———‘—' = R, then p equals
30-1 12R — x
q
128
30-2
q+x
30-3 12R - (¢ + x)
304 1—2:—@ -q
30-5 RU2=2) ~30( )
q
What is the value of y in the

simultancous equations

f38 — 4 = — 151,
x+3y=13 J°
31-1 =20 -
31-2 2
31-3 =7
.2
314 33
31-5 5 L3 )

If a squarc root of
(x* 4+ ax + b)1s (x — 4), what
is the value of &?

32-1 16
32-2 2
32-3 8
32-4 -2
32-5 -8. .. .. 32( )

If the numerical value of the
volume of a cube is 64, what
is the numerical value of the
area of one of its faces?

33-1 8

33-3 16
334 21
33-5 32

34.

35.

36.

354

If the hypotenuse of a right
triangle 1s 24 feet, and one leg
is half the hypotenuse, how
long is the other leg?

34-1 6 feet

34-2 12 feet

34-3 243 feet

344 62 fect

34-5 12V3feet . .34( )

If a train runs M miles in §

. hours, how many miles will it

run in K hours at the same
rate?

£ ;
SM '
SM

K

35-3

35-5 —

E B
In rectangle ABCD, AD = 4,
and line DE divides 4B into
scgmentsAE = 2and EB = 7.
What is the area of the tri-
angle DEB?

36-1 8

36-2 14

36-3 18
364 28

36-5 2497 . .. .36( )

-4 -

37. After simplification, V1213 rc-
duces to
37-1 15V3
37-2 3V5
37-3 5V3
3714 VI3
37-5 3V15 . . . .37( )
38. log ;—z-y equals
38-1 log(x +y — m)
38-2 log(x+ ) + logm
38-3 logx + logy — lagm
384 log x log y
~ log m
385 BEFY) g
log m
39. If the roots of the equation
3% — Sx -- 2 = 0 arc added
together, the sum is
39-1 1 -
2 /
39-2 %3
39-3 -3
1
39-4 —23
39-5 —-1..... 39( )
. 40. If the numerical values of the

circumference and areca of a
circle are equal, what is the
radius of the circle?

40-1
40-2

40-3

= N N

404
40-5 w. . . ... 40( )

013|711 151'9'23 27131
Number wrong LT
216 ]10/14118122126/30, +
Amount to be subtracted |01 (2 3!4!§|6i7i8

Number right

Subtract
(See table above)

Raw Score = Difference

;




APPENDIX E

PRELIMINARY PLACEMENT CLASSIFICATION

There are three Algebra courses offered at El Camino
College. They are: Mathematics A - Basic Algebra, Uath-
‘ematics D - Intermediate Algebra, and Mathematics 1 -
College Algebra. All entering full time students enrolling
in any Mathematics course higher than Mathematics A are
required to take the "Cooperative Mathematics Pre-Test
for College Students." According to W. R. Peterson, (9:8)
the following criteria were recommended for use in place-
ment of the students in the lMathematics curriculum,

1 to 14 years of high school algebra and Raw
Score of 14 or higher----Math D,

1 to 1} years of high school algebra and Raw
Score of less than l4---check grades in high
school algebra. A and B grades, lMath D; C
and D grades, Math A.

2 years of high school algebra and Raw Score i
of 24 or higher--Math 1. ;
]

2 years of high school algebra and Raw Score

of less than 24--check high school algebra

grades. A and B grades, Math 15 C and D grades,

Math D,

Using the above criteria, the students in this study
were placed in one of five categories: Math 1, Math D
or 1, Math D, Math A or D, and Math A, For purposes of
analysis these categories were assigned numbers in the
following menner: Math 1 - 5, Math D/1 - 4, Math D - 3,

Math A/D - 2, and Math A - 1,

-
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