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CHAPTER II 

SUMivJARY OF PAST RESEARDH 

No one would doubt the fact that the English language 

is the basis for most academic instruction in this country. 

Therefore, one has only to accept this statement as means for 

partial justification of the need for word study in any 

bran ch of learning. 

By word study, we mean the ability to understand the 

concept of a new word by its use in relation to a group of 

familiar words. Very often an individual forms his concept 

of a ne w word by means of his prese n t vocabulary . Therefore, 

once a pupil has been expected to learn a new word, it is 

necessary to test his ability to apply his concept of the 

word in order to determine whether or not the individual has 

learned the true meaning in question. If he can apply this 

word correctly, he has increased h is vocabulary of the sub­

ject. The value of knowing the true concept of a word is 

self-evident, as witness the progre s s any student is making 

in the academic world, since if he cann ot app ly his concepta 

correctly, he obviously does not understand the course of 

study involved. 

The function of this chapter then is to show through 

past research on the subject, how word concepts play a very 
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important role in the learning of first year algebra. }ur-

ther more, the ch apter will indica te the reasons why many 

pupils are having t roubl e with first year algebra. Ba sically, 

it is because the y ha ve either lost or never learned the con-

cepts of important words i n be ginning algebra. The hope is 

that this chapter wil l then serve as background material for 

the r emedial program wh ich has been developed in this thesis. 

As early a s 1923 Over ma n 1 wrote concern i ng the lack of 

real understand i ng of the concepts of wor ds in first year 

algebra. He said, "The learning of the algebraic language 

is wi thout doubt the greatest diffi culty presented to the 

be ginner o f the subject. Pupils speak very glib l y of ca n-

calling, transposing , cl earing frac t ions, a nd cross-multi p ly-

ing, but do not understand what a ny of these ter ms really 

mean . " Be further assumes that this trouble is du e basic-

ally to a lack of a ppreciation of the difficulties on the 

part of the teacher . 

In 1925 Stephenson2, writing about the s ame pr oblem i n 

regard to arithmetic said, 11 Very often a pupi l fails to solve 

' an arithrnetic problem because one or more of the words are un-

familiar. Children do not unders tand as mu ch about the mean-

ings of words as their teacher s gi v e them credit for knowing . " 

1. Overman, J . R ., 11 Teachi ng the Al,gebraic Language to Junior 
Hi gh Pupils 11 , Nlathematics 'Peacher, (April, 192 3 ) 16:216-219 

2 . Stephenson, P . R ., ttDifficu l ties i n Problem Solving 11 , 

J·ournal of Educational Research , (February, 1 925 ) ll: 95 -103 
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In 1932 Pressy and Moore
1 

conducted a study which un­

questionably found a lack of understanding of mathematical 

word concepts in the schools at that time. The study was 

concerned wi th the growth of mathema tical vocabulary from 

t h e t h ird grade through h igh school. Vocabularies were pre-

determined in arithmetic, algebra, and g eometry a nd numb ered 

106, 49 , and 88 words, respectively , to give a total of 243 

technical, mathematical words. Question items were con-

structed to test t h e pupil's concepts of these words and 

then given to between 406 and 643 pupils per grade. The 

ari thmet i c test was introduced in the third grade, while 

t he algebra and geometr-y· tests began in the seventh grade. 

Per ce nta ges of pupils knowing the concept of a particular 

word were determined for each gr ad e . For example, knowled g e 

of the vwrd 11 minus tt varied from 72%" in grade 3 to 9,9% i n 

grade 12; whereas the concept of 11mixed number 11 started at 

38% in grade 3, inc r eased to 92% i n grade 7, but had de­

crea sed to 36% by grade 12. The latter example illustrates 

how easily a word is for g otten when not i n constant use. 

The section of t h is study whi ch applies directly to 

t he present discussion wa s the fa c t that in the n inth grade, 

the level at which a lgebra is usually introduced, 22 was the 

median n umber of words known by all those taking the test in 

1. Press y , L . C. and 1\loore, w. S., ttGrowth of Mathematical 
Vocabulary from t h e 3rd Grade through High Schooln, 
The School Review, (June , 1932) 40:449-454 
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this grade. Therefore, the conclusion could be that the 

median word known by the pupils in the ninth grade consti-

tutes 22 out of a p ossible 49 or approximately 45% of the 

total prescribed words. This study then give s a rather sub-

stantial idea, not only of how easily the concepts of inactive 

words are lost, but also the important aspect of the lack of 

a mathematical vocabulary on the part of many pupils. 

In 1939 Clark1 outlined evidence of the eff ect of a 

remedial reading program upon al gebraic achievement. In 

September 1936 stude nts were divided into two groups, one of 

which was to receive special remedial work in reading twice 

weekly while the other did not. The groups were set up on 

the basis of tes t s given in September of that year. Each 

pupil was given a general total fi gure as a result of com­

bined test scores on reading comprehension grade level, gen-

eral achievement, intelligence quotient, accomplishment 

ratio, and an algebra prognosis test. The upper half of the 

pupils as a result of these total test scores were excluded 

from the remedial program. The mean accomplishment ratio 

rank of the remedial group was inferior to that of the non-

remedial group which meant that they had not been acquiring 

knowledge as well as the non-remedial group. 

1. Clark, Mi ldred I., "Effect of Remedial Work in Reading 
Comprehension", Mathematics Teacher, (February, 1939) 
32:65-67 ---



Both groups were retested in May 1937 and it was found 

that the remedia l group had a mean gain of 2.7 in reading 

comprehension grade level as compared to a ga in of 1.8 for the 

other group . However, Clark did not .list any evidence that 

this difference in reading level was statistically significant. 

The final step was to correlate the May tes ts with a standard ­

ized algebra achievement test. The correlation coefficients 

were .70 for the remedial group and .45 for the non-remedial 

group. 

Clark concluded, "In other words a higher coefficient 

·of correlation between reading comprehension and algebra 

achievement was brought about by means of remedial instruc­

tion in the former." 

Correlation coefficients should not be jud ged hastily 

at face value. However, here it would appear .safe to say 

that remed ial work based upon reading comprehension does 

affect a pup i l 's general l ea r ning ability in algebra. The 

fa ct that reading comprehension is primaril y depend ent upon 

word concepts give s added evidence of the importance of word 

study. 

It would seem fai rly evident from the reports of these 

four sour ces that it has been known for some time that certain 

pupils display a d efinite lack of an adequate mathematical 

vocabulary. If such is the case, why s h ould we not retreat 

to a remedial program, the function of which is to develop a 





result of this testing program: 

1 . Considered alone a coefficient of corre-

lation of .38 has very lit t le meaning . Bow-

ever , when used as a measure of one factor 

a mong several, it does indicate enaugh rela-

tionship to be consid ered. 

2 . A vocabulary peculiar to algebra is one 

type to be developed. 

3. Pupils are in three stages of development 

with regard to vocabulary. 

(A) Completely undeveloped 

(1) No answer or one very absurd 

( B) Concretely clear but abstractly 
not complete 
(1) "A cylinder is a circle with 

hei o·ht 11 
0 

(C) Complete abstract development 
(1) Exact definitions with graphic 

illustrations 

This particular experiment would appear to indicate 

that many pupils lack the ability to form new word concepts 

from the so-called familiar words. The ans wer could be that 

the pupils do not rully understa nd any of these familiar 

words upon which the new concepts are t o b e built. Therefore , 

there is all the more reason to use a remedial program which 

is for the purpose of developing a vocabulary wh ich consists 

of all the fundamental words of first year al gebra. 





ratio, gener a l vocabulaT'Y, to signed numbers which s h owed the 

least effec t of instruction. Dr ake listed the followi ng su g -

gesti on s as aids to the improvement of an algebraic vocab-

ulary: 

1. Put word s on the board and discuss t h em. 

2. Hequire pu pils to kee p word lists with 
examples in note book. 

3. Test pupils by requiring examples of 
each word. 

4. Al wa y s i ns ist upon correct usage of a 
word i n class. 

5. Use n ew words whenever poss ible. 

Thi s a rticle leave s lit t l e doubt of the value of vocab-

ulary instruction u p on the achievement of the first yea r 

algebra pupil. Drak e h a s also lis ted several valuable sug-

ge stion s for the classroom period. However , in relation to 

thi s par t icular discussion, his most i mportant contribution 

would be t he way in which he established the drill ex ercises 

to determine his remedial program. These drill exercises 

wer e b a sed u p on re co gnition of fundamentals of algebra through 

word co n ce p ts, wh ich is the very basis for the remedial pro-

gram d e veloped in this thesis. 

Al though the methods involved in both Buckingham's a nd 

Drake's experiment were quite diffe rent, each had one i mpor-

tan t fact i n common ; that of showing the relationship between 

an algebraic vocabulary and ability in the subject. The 

specific objectives of the drill exerc ises used in this 



remedial program will be explained in more detail in the next 

chapter, but it can be said here that these exercises have 

been selected primarily to improve the algebraic vocabulary 

which both authors found to be so influential in a pupil's 

suc c ess in beginn ing algebra. 

The primary purpose of these drill exercises is then 

neither prognostic nor diagnostic, but for the purpose of 

developing a vocabulary in conjunction with working the drill 
I 

program. Behind this entire remedial program is the very 

strong opinion that it is quite possible for a student to 

learn a great deal from drill exercises of this type when 

the specific objectives of such work are clearly outlined 

and the organization is strong. 

Since the drill exercises of the type that have been 

used in this program must be based upon a selected word 

list, it seems quite appropriate to complete the summary of 

past research by making a final reference to a word list 

compiled by Cole1 • At. this point in the discussion, Cole's 

actual word list is not as important as are the reasons which 

led her to collect her basic words. To quote a few pertinent 

facts from the reaso ning behind her selections, she writes, 

"Some teachers seem to have the naive idea that 'words' are 

of little significance and that only ideas are important. 

1. Cole, Luella, Teacher's Handbook of Technical Vocabulary, 
Public School Publishing Company, Bloomington, Illinois, 
1940, P . 1 
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CEAPrrER II I 

PROCEDURE 

In order to fulfill in part the obj e ctive of this reme -

dial pro gram., i t is neces sary to compile a word l i st . I n so 

doing the pr ob lem a r is e s as to what words to select a nd h ow 

be s t to describe these words once ch osen. 

Th e final word list which has been selected for t h is 

program is made up of t echnical 'Nords u sed i n the course of 

s tud y of first year al gebra. 'l1he woi'd 11 t echnical 11 as t reat e d 

by t he '_Ilhor ndike-Bar nhar t Dictionary1 for 1954 in definition 6 

states , 11 by t h e rules of a certain science, art, ga me, etc." 

Therefore , the final list of words is comprise d of on ly tho se 

words which ca n be defined in terms of t he rules of mathe-

mati cs. Many words, such as "polynomial" , have only a mathe­

ma t ical mean i ng , wherea s words like 11 p oweP 11 h ave other con-

ce pt s outs i de t he realm of mathemat i cs . Howe ver, t h e fact 

that 11 p ower 11 can be d efined ma thematically entit l es it to b e 

i ncluded in the list. In o ther words, the fina l list is 

made u p of those words which appear in a first year al gebra 

text b ook , are basic t o the understanding of t h e fu ndamenta l 

opera t ions of the sub ject, and ca n be d efined by the rules 

1. Barnhart , ClaPe n ce L., Th orndik e-BariL'rlart Comprehensive 
Dictionar y, Doubleday a nd Compa ny, New York , 1954, P .792 
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of the game. rl,he latter stateme n t then constitutes the inter-

pretation of the list of technical words selected for use in 

this remedial program. Each word ha s been so defined a n d the 

definitions appear in the gl ossary followin g the drill . 

The final word list is made up of single words, word 

combinations, and mathemati cal symbols . In several instances 

certain word combinations, which 'are quite necessary to in-

elude in this study, have not been separated for obvious 

reasons. For example, the express ion "the difference of two 

squares" has a unique concept which is essential to the under-

standing of one type of factoring. A certain number of math-

ematical symbols also has been included since the feeling 

is that s ymbols are very closely related to word stud y , 

especially in beginning algebra. 

The selection of the words d epended entirely u p on their 

appearance in five text books. The texts used were: 

1. Betz, William, Algebra For Today, First Year, Ginn 
and Company, Boston, 1941. 

2. Ed gerton, Edward I. and Carpenter, Perry A., 
Elementary Algebra, Allyn and Bacon, Boston, 1943. 

3. Lenn.es, N.J. and 1\'Iauck er, J. '!! ., A First Course 
in Algebra, The Macmilla n Company, New York, 1949. 

4. Schorling, Ralei gh, Smith, Rolland R., and Clark, 
John R ., !lgebra First Course, World Book Company, 
New York, 1949. 

5. Wells, Webster, a nd Hart, Walter A., Modern First 
Year Algebra, D. C. Heath and Company, b oston , 1928. 









of these slow pupils n eed. 

;f.l.1.e drill is a rranged to make i ts a dmi n is tration as 

simple as p ossible. Each section, containing parts A, B, 

and C, ha s been listed as a unit i n order that an assi grunen t 

i n a pa r t icular area ca n be made and easily sepa rat ed from 

the rest of the drill. However , the re commendation is t hat 

all parts of the section of the dril l where the pupi l is 

encountering trouble be assigned, since each section is so 

se t u p that complete word covera ge is obtainable only if 

all three parts are -worked out. Al l a n s wers are t o b e 

recorded i n the s paces provided on the dr ill sh eet and 

turned i n with the r e gu lar class assigQment . The results 

ca n be quickly corrected fr om the a nswer key provid ed for 

the t each er. Individual copies of t he g lossary can also be 

mad e available . 

'rhe questi on arises as to the method for admi nis taring 

these exercises in order to combine t he drill and the g lossary 

to best adva nta ge , ke e ping in mi nd that the mai n purp ose of 

t h is pr o gram is t o develop al gebra ic word concepts . Thre e 

such types of administration ar e listed for t he read er to 

jud ge for himself. A first me thod is to as s i gn the glossary 

the firs t n i ght , requiring the pu pil to learn the words i n 

t he troublesome ar e a and on the follo wing night he is gi ven 

the sectio n of the dr ill which applies. A second system is 

to reverse the procedure and 'gi ve the drill assignment on 



the night prior to giving the pupil the use of the g lossary. 

A third wa y is to all o·w the pupi 1 to ha ve a copy of the 

g lossary while he is doing the dri ll work . 

A few of the pros and cons for each method follow. The 

fj_rst p laces too much emphasis u pon memorization, although 

such memory work followed by drill can very often serve to 

transfer menta l associations to conceptual learning. The 

second makes the program dia gnostic which is not the primary 

purpose of these exercises. However , often drill can be 

dia gnostic to some extent and does present a certain aid to 

the co n ceptual learning process if the teachers and pupils 

care to use it for that purpose. The t h ird gives more free-

dom to the process of learning conce p ts, but does give the 

pupil the opportunity to overcome his difficulties at the 

same time t he se troubles occur. 

To conclude this ch apter on pr ocedure something must 

be said concerning the specific obj e ctives of the drill ex-

ercises. The se individual objective s are the final force 

necessary to hold this remedial program to gether, since every 

effort is made to conne ct clear ly each word with a particular 

drill question, the function of which is to exemplify this 

word concept. Each drill example is constructed with the 

latter stateme nt in mind. Special charts of the specific 

objectives for each section have been made and consist of 

the words which apply to the area along with the correspondi ng 

j: 





The program itself, the reasons that motivated it, its 

value , and the way in which it can be put into practice have 

now bee n discusse d . The one remaining step is to draw to-

gather all the facts presented by this t hes is and outli n e 

them in the final chapter. 



SPECIFIC OBJECTIVBS FOR SECTION I 

SIGNED NUMBERS 

p - Primary s - Secondary 

Concept of: Part A .... Part B Part c 
1 2 3 4 5 1 2 3 4 -r; 12-3 45 

1. absolu te value . . . • . • p . . . p . • 

2. addends p . . . . • • p . . . • . 
3 . alg ebraic p . p . s . p . • . p . 8 

4 . differe n ce • . p . • p . • s p p • s . p 

5 . dividend . • . . • p . • . • . . . . • . 
6 . divisor . . . . p . . . • . • . . • 

7. minuend • . p . • . • . . p . . • 

8 . minus p p . . • . . p p 

9 . multiplicand . . . • p . . . . . . 
10. multiplier . . • . p . . • . . . 
11. negative p p p . . p . . • 

12. plus . p . p . . . . . . . • • p • 

13. positive . p . p . . • p . . . 8 . . . 
14 . product . . • • p p p . • • p . . p p 

15. quotient . • • • p p p • • • p . . p • 

16. si gn 8 . • s . . p s . . . p . . • 

17. subtrahend . • p . . . . p . . . 
18 . sum p . . p . • p p p . • • • 

19. times • • • p • . . • • . • • . p . 

*Drill items 1, 2, 3 , 4 , a n d 5 of Part A of Section I etc. 

9£? "'-'u 



SPECIFIC OBJECTI VES FOR SECTI ON II 

POLYNOMIALS 

P - Pri mary S - Se condary 

Concept of: Part A 
1 2 3 4-·-5-

Part B 
1 2 3 4 5 

Part C 
1 2 3 4 5 

1. ascending order • p • . . . . s . . 

2. binomial p • . . . • p . . . . . 
3 . bracl{ets . . . . . . . . . • p • . 

4 . coefficient . • • • p . . . p s . 

5. col l ect . . p • • . . • • p . . . 
6 . descending order • p • . . p • • 

7 . e x p one n t . . . • p . . . . . p p • p p 

s . · expression s . . . 1) 
• • • • J,. p • • • 

9 . factor • p . . . . . . . . p • 

10. like terms • • p p • • • p . s . 

11. literal . . • • p p • • • • 

12. monomial . . . s . . . . s . . s . p • 

13 . numerica l p . . 
14 . parentheses . . . . . . . • p p • p 

15 . p olynomial . s . . s • p . s . • • p p 8 

16. remainder . . . . . . . • • • • • p . . 
17 . term . . . s p • p • . . p p • p p 

'18. tri nomia 1 p • p • p . . 
19 . u n like terms • • • p • . . . . s . . • p . 



SPECIFIC OBJ EC':PIVBS FOR SE CTION III 

ALGEBHAIC SYl\1BOLS 

P - Primary S - Secondary 

Concept of : Part B Part C 
1 2 3 4 5 1 2 3 /1,_ 5 1 2 3 4 5 

1. a -tb • p p . p . • p p • p p 

2. a -rb • • p • • • p • • • . . . . . 
3 . a . . p • p . p • . p p p p • p 

b 
4 . a=b . . . p • . . . . . . . . . . 
5. a2 . . . p • p p p p p p 

6 . a X b p • p . . . . . . . . 
7 . a . b p • • • • • . . . • . . . . . 
8 . ab p • p • p . . p p p p 

9 . (a) (b ) p • • • • . . . . p p p p 

10 . Va • • • • • • • • p . . . p • 

11 . a - b . . . . . p . p p p • p 

12 . substitute . . . . . . • p p p • p • 

13 . symb ol • p • . . • p • 







SPECIFIC OBJE Cr.riVES F CR SEC'l1IO N VI 

EQUATIONS Al'ID FORM:UIAS 

P - Primary S - Secondary 

Co n cept of: Part A Part B Part c 
1 2 3 4 5 1 2 3 4 5 1 2 3 4 5 

1. clearing fractions . s • • • p • s . • 

2. completing the square • • • • • • p • • 

3 . con stant • • • p • • • • • s 

4 . eliminate • • • • • • • • p . • • 

5. equal p • • p • p • . . • • • • 

6. equation s . • s . 

A. conditional • • p . . 
B. first degree • p • • p . • • . . . • p 

II C. id entity . . . . p . . • p • • • 

D. linear • p • s • p • • p . s . p 

E . literal . • • • p • • 

F. quadratic • • p • s . p • • • . s s . 

a. complete • • • • • • • • p • 

b. incomplete • • • • • • • • • • p • 

G. second degree • p • p . . • • • 

H . simultan eous . . • • p • • p 

7. formula • p • p • . . • p • • 

8. member • • • • • p • • p • • 



Concept of : Pa rt A Part B Part c 
1 2 3 4 5 1 2 3 4 5 1 2 3 4 5 

9 . r oo t • • p • • • • • • 

10. solution . p p . p 

11. system • • • p • • 

12. transpose . s p . s s . • 

13 . unknown • . p . • p • • p 

14 . variable • s . . p . • . p 





SPECIFIC OB JEC'riVES FOR SECTION VIII 

GRAPHS 

p - Primary 1:) - Secondary 

ConceEt of: Par.t A Part B Par t c 
-1 2 3 4 5 1 2 3 4 5 1 2 3 4 5 

1 . abscissa p • • 

2. axes s • • • 

A. h orizontal • p "'P • s 
,-, vertical p p s D • 

3 . co-ordinates p . p . p • p . 
4 . graphs 

A. bar p . 
B. broken line .. • p • • 

c. circular p • • • • 

D. algebraic p . 
a. straight line • p • • p p 

b. curved line p . p 

5. intercept • • • p . 
6. ordinate • • p . 
7. ori gin • • p p 

8. plot • p • p s • • • 

9 . slope • p p 

i 10 . table • p • • 

ll. variable p • • • p . • • 



SPECIFIC OBJEC rriVES FOR :.:>EC'I1ION IX 

WORD PROBLEMS 

p Pr i mar y s - Sec ondary 

Co n cept of : Part A Par t B Part c 
1 2 · 3 4 5 1 2 3 4 5 1 2 3 4 5 

1 . average • • • p s • • 

2 . c on s e cu tive " 
p • p 

3 . d ecr ease • • • • • • p . 
4 . di git • • p . 
5 . dimini sh • p . 
6 . d ivi s i b le p • • p . 
7 . doub le • p • p . 
8 . equivalent • • p • 

9 . even • p • • • p p p 

l O.ex ce ed p • • • • • p • 

11. ha l f • • • • s • • • p • 

12. i n cr ease • • • • • • p . 
13 . le ss than p • . • • 

14 . mor e than p • • • • • • 

15. mu ltiple • • p • • 

16 . odd • p . p . p 

17. r espect i vely • p p • • • • • 

.I 18 . reverse • • • • p • • 

19. to t al • • p . s 

20. t wice s • p s p • 

21. uni t • • • p • • • 
- --------



SPECIFIC OBJECTIVES FOR SECTION X 

GE01ffiTRY WORDS USED I N ALGEBRA 

p - Primary s - Secondary 

Concept of: Part A Part B Part c 
1 2 3 4 5 1 2 3 4 5 1 2 3 4 5 

1. al ti tude . • p . p . . • p p . p 

2. angle • • • • p • p . • . 
3 . area . p . • . . . . p p . p 

4 . base • . p . • • • • • p p p • • p 

5 . circl e . . . p . p . . . . . p • . ? 

6 . circumfer e n ce . . • p . . • . . • . p • • • 

'7. dimension . p • • . • . . . . s • • 

8 . height • . • . • . • • . • p . . 
9 . hypotenuse . • . . • • p . • . • . • 

10 .. le g . • . • • p • . p 

11. length . . . . • . • . • . • • p • p 

' 12. pai•allelogram • . . p p • . . p . . • . 
13. perimeter . • p p . . • . • • . p . • 

14 . quadrila t eral p • p • . . . . p • . . • . • 

15. radius • • • . • . • • p . . p 

16 . rectangl e p p p p . . • p • • • p p 

1 '7. solid . p . . • . . • p . • • p . • 

18. square p . . . p . • . • • . • p p 

19. trapezoid p • p p . • . . p 



- - ---- ---"'--'==== 

Concept of: Part A Pa n t B Part c 
r -2-3 4 5 1 2 3 4 5 1 2 3 4 5 

20 . triangle p . p . p p • . • . . p p 

A. equilateral p • • p . . • . • . p . 
B. isosceles • • . . p • • • . • . p . 
c. right . • • • • s . • p . . p • 

21 . volume . p . • . . • • • • • • p • • 

22. width . . . . . • • . . • p . p 

f 
----- --------

II 
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CHAPTER IV 

CO NCLUSION 

The problem which brought about this thesis and which 

is confronted b y all teachers of first year algebra is the 

very serious one of what to do about the slow learner. This 

remedial program has been submitted and offered as a pos-

sible solution to this particular classroom difficulty. Some 

of the features of this program are summarized in the follow-

ing paragraph. 

First, the program is based upon word stud y which has 

been found so valuable in the academic world. .:::>econd, 

fu ndamental words have been selected from beginning algebra 

texts and presented to the pupil in a unique manner. Third, II 

concepts of these words have been developed by means of 

drill exercises. Fourth, the or ganization of the drill sec-

tions permits pupils to do the work outside of class. Finally, 

the teach er is relieved of a g ood part of t h e time necessary 

to spend on the slow student in class . 

The concep ts of the words are the vital issue, not 

mere ly a memorization of their definitions. Concepts are 

developed through various chann els, t h e most i mportant of 

which are exemplification, associatiQn, and experience. The 



drill attempts to d emonstrate t h ese principles and also give 

t h e pupil the me n tal exercise which always must be in opera­

tion during a le a r n ing proces s . 

The program with i t s organization, specific drill 

objectives, and methods of administration has been outlined 

with the sole intent of benefiting the poor student. When 

the word concepts have been learned , the vocabulary increased, 

and the ability improved, the primary objective of t h is thesis I 

will have been accomplished. As a result the strain of the 

teacher is eased a nd the secondary feature of t h e pro gram is in , 

evidence. 

Here then are the words which are felt to be funda­

men tal to the understanding of t he operations of first year 

algebra. The fi nal hop e is that this p rogram which has been 

based u p on these w:::> rds will be found of some value to t h e 

t eacher wh o has been search ing for a way to aid the slow­

learning pupil. 
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SECTION I 

SIGNED NUMBERS 

Words which apply to the section. 

l. absolute value 11. negative 

2. addends 12. plus 

3. algebraic 13. positive 

4 . difference 14. product 

5. dividend 15 . quotient 

6 . divisor 16. sign 

7. m:tnuend 17. subtrahend 

8. minus 18. su.m 

9. multiplicand 19. times 

10. multiplier 



PAHT A 

1 
( ) 1. In a l gebraic addition, addends of f 3 a n d -7 would 

g ive a s um of: 

(A) -10 
(B) - 4 

(c) -\-10 
(D) -21 

2. The word 11 plusn is to the wo rd ttminus" as "positive 11 

is to 

) 3 . In algebraic subtraction, a subtrahen d of - 3 and a 

minuend of f7 would give a difference of: 

(A ) -10 
(B) f4 

( Q) -LJ: 
(D) flO 

) 4 . Plus 3 times minus 4 would g ive which one of the 

following types of resul ts: 

(A ) positive 
( B) nega tive 

(C) both positive a n d negative 
(D) neither p os i t ive nor negative 

5. After co n sidering the fol lowing illustra t ions, 

match t he numbers of column I with the corresponding 

letter of the correct word in column II: 

168 divided by 8 is equal to 21 
16 mu l t i p lied by 4 is equal t o 64 

I II 

( ) 4 (A) product 
( ) 21 (B ) divide nd 
( ) 8 (C) multiplicand 
( ) 168 (D) quotient 
( ) 64 (E ) multiplier 
( ) 16 (F) divisor 

42 
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PAH'.r B 

l. Th e word ttnumber" is to the word 11 numerical 11 as the 

word "letter 11 is to the word " n 

by which of the followin g word phrases: 

(A) a polynomial (C) 6 terms 
(B) an algebraic expression (D) a trinomial 

3. A group caught 12 perch, 9 northern pike, 2 lake 

trout , 3 pickerel, and 4 small-mouth bass. The last 

one on the list in correct descending ord e r of the 

number of each type of fish caught would be 

) 4. To remove parentheses in the followin g example 

you would: 

(A) Multiply every term within the parentheses 
by 2x. 

(B) Multiply only the first term in the 
parentheses by 2x. 

(C) Add and subtract the terms in the 
parentheses and multiply by 2x. 

(D) Multiply every term within the 
parentheses by x only. 

5 . Simplify by removing the bracket s and parentheses 

of the follovling algebraic e xpression and collecting 

like terms: 

:: - -------=-- --=.-=---=--=-----::=---=._ 
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