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CliAPI'ER I 

INTRO DU CT ION 

We live in a.n a ge in vrhi ch, more than in any other time in his

tory , the public and educators a like demand the best e duC9.tion for the 

gr eate st population using the most e ff icient method s possible. Con

cept s are the building blocks which form the basis for all learning 

and therefore for all educational processes. This study was an 

attempt to find new information which mi ght be useful in solving the 

problem of how to teach concepts more efficiently in the classroom. 

statement of the Problem 

It was the purpose of this study to cc:anpare the effect of pre

sentation order of positive and ne [1l.tive instances on concept learn

b g r e lated to conic sections. Subjects were compared by using sta

tist i cal analysis of data on the following basic areas of concept 

attainment: (1) parabola, form of graph; '{2) parabola., forn of equa

tion; (3) circle, form of equation; (4) ellipse, form of graph; 

(5) ellipse, form of equation; (6) hyperbola, forra of graph; and 

(7) hyperbola, form of equation. 

Pu r pose of the study 

.Although mu ch research ha s been conducted in the field of oon

cept learnine, published experiments differ in their findine;s as to 

the r elative efficiency of the presentation of positive and then 
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ne {1lt i ve i nstances versus ne gative and then positive instances in a 

mi xed serie s . fu rthermore, t he experiments which have be en conducted 

dea ling with the use of positive and negative instances were not 

carried out in a classroom setting with the goal of a ctually trans

mitting as mu ch information as possible to a group. Researchers have 

determi ne d optimum conditions for concept learning with r e gar d to 

variable s such as task definition, nature of instances en countered, 

and feedback. The preserrt study was an attempt to use t hese optimum 

conditions by incorporating them into a teaching plan for use in a 

r egu l a r classroom. The study vra. s also an investi gation into the effects 

produced on learning by varying sequences of positive and ne gative 

instances on conic sections with two classes of sophomore algebra 

students. 

Importance of the Study 

Concept learning is the foundation of all learning in our educa

tional system. John P. DeC-ecco (1968) discusses t he importimt role 

which cxmcepts play in education by listing the following advantages 

which they offer: 

1. Concepts s:ir.lplif'y t he individual's environment and help us 

to identify obje cts in t he world around us by providing classes of 

ob je cts to be lea r ned . Thi s frees us from the ne cessity of learning 

the individual attributes of every objecb 'we mi ght encounter. Earl B. 

fru nt (1962) ha s poirrted out that man is overwhelmed by shades of 

different attribut e s every day and give s as an example t he fa ct that 
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ments : 
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To cat egori ze is to r ender discr imi nably diffe r ent thi n gs equiv
alerrt , to gr ou p t he ob j ects and event s and peo ple around u s i nto 
cla s se s, and to res pond to them in terms of their clas s membership 
r ather t han t heir uniquene ss (p. 1). 

De Ce cco has called this cate gorizing act i v i ty 11 • t he need for all 

of us to classify the confusion of our world and to render it more 

amenable to our control and satis f action (p. 388). 11 

2. Concepts re duce the necessity of constant learning or recov

ering of material and thus enable students to acquire increasing 

amounts of knowledge as 'they pro r;:r ess throu gh a. stru ctured subje ct 

such as mat hematics. Bruner, Goodnow, & Au stin (1956) speak of "con

ceptual innocence (p. 50)" in a discussion of h ovr concepts provide a 

foundation for further learning, making the point -chat many impor

tant concepts are so basic that an individual cannot remember when he 

did not possess t hem . 

3. Concepts give direction f or correct courses of action, as in 

problem solving, providing for instrumental activity by pointing the 

way tovrard appropriate action to be taken. 

4. Concepts make instruction easiei'' by allowing teachers to use 

verbalization instead of actual experience to illustrate or explain 

new concepts and principles. 

One of t he greatest advantages which man holds over the lower 

animals is his ability to visualize the nonconcrete. Much of the 
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pro i:;ress man has made since pr imitive times can be traced to thi s 

ability to visualize in the absence of an existing model. Hunt (19b2) 

has stated, "The ability to t hink in terms of abstractions is one of 

t he most powerful tools man possesse s (p. 1)." 

The foregoing discussion, stressing the importance of concept 

f ormation to learning, supports the importance of finding more effi

cient techniques for teaching concepts. This study vras an attempt to 

find which positioning of series containing all positive or all nega

tive instances was more efficient in producing proper concept forma

tion. 

Limita"tions of the Study 

This study was carried out under certain limiting conditions. 

Due to these limitations, generalization s should not be made on the 

basis of the findings of this study alone. These l:i.miting conditions 

were as follows : 

1. The s~udy was carried out in the classroom as part of a reg

ular t ea ching unit . This envirornnental limitation necessitated the 

inclusion of certain conditions which are not normally found in lab

oratory experimentation. Unavoidable verbal i nteraction about concept 

meaning between the subjects and between t he subjects and the experi

menter beyond what would be allovred in a strict experimental situation 

is an example of this•. 

2. Concepts vrhi ch had greatly varying forms were used. In other 

expe r iment s of this type, concepts used have had very obvious and 
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strictly defi ned at t ribut es and value s. The concept of a e;reen t ri-

angl e inside a bl a ck circle, an example of the t ype of co ncept com

monly used in exper imentation on concept lea.rnine; , is much n ore 

str i ctly defined than , for example, t he par abolic curve . In the lat

ter co n cept , althou gh f orm is t he only relevant attribute, it may 

hav e innumerable values wh ich are a function of t he distance of its 

bra nches from ea.ch other, the location of its axis of symmetry, and 

t he coordinates of its turning point. 

3. Nonstandardized paper and pencil tests were used to ascer

t ain t he amount of concept learnine; which had occurred.. Since no t e sts 

exi sted which measured the amount of concept learning on conic sec

tions that had occurred due to the present ation of positive o.nd nega

tive instances, it wa s necessary to formulat e such tests. Although 

great care was exercise d to insure that all ins-canoe s u se d on the se 

t e sts were relevant to the series of instance s which had been shown 

to the subjects earlier, t here were three maj'or flavrs in them. 

A. _ The t e sts, with the exce pdon .o f Test 8, contained a 
I 

r e lative ly sreall number of items--seven on each test. 

B. Th e items on each test probabl y did not differ enou gh 

from t he pos i tive a nd ne gative instances shown in the ori ginal series 

to allovr for suff icient discr imi nat i on between subjects who remembered 

the i nst ances from the original series an d subjects who really under

stood t he con cept. This is e specially true of the tests wh ich measured 

t he form of t he gra ph f or each conic section. Becnuse of this, test 
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r e sult s mu st be inte r pr ete d a s co t · · h n a ining t e element of memor izat i on 

as vre ll a s n ctual co n cept learning . 

c. Ea ch item r equired only t hat subj e cts labe l it a s a 

po sit i ve instance or a nee;a.tive instance . Su ch an "eit he r or " i tem 

which al lows only t wo cho i ces, one of whi ch the subject knows must be 

correct, also allows for the element of guessing the correct answer. 

No adjustment for su ch guessing was made in fi ~ ring test scores. 

4. The size of each grou p was small enough to be a limiting 

fa ctor in accepting test results as fina l. 

Hypothese s 

In order to study the e f fect on conc0p,; learning of presentation 

order of positive and n e gative instances the f ollowing null hypotheses 

were tested by statistical analysis of the data collected: 

1. There is n o signif icant di fference in the concept learning 

r e l a t e d to t he form of a parabolic graph o f subjects receiving a series 

o f ne gative instances followed by a series o f positive instances in 

the presence of a focus example and subjects receiving a series of 

positive instances followed by a series of ne gative instances in the 

pres ence o f a f ocus example. 

2. There is no signif icant diff ere nce in the concept l earning 

r e l a ted to the form o f a quadratic equation produ cing a hyper bo lic 

graph of subjects receiving a series of ne gative instances followed by 

a series of positive instances in the presence of a focus example and 
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subjects receiving a series of positive instances followed by n series 

of ne[j8.tive instunces in the pr esen ce of a focu s example. 

3° There is no significant differ ence in the concept l earning 

relnted to t he f orm of a quadrati c equation produ cing a circular graph 

of subjects receiving a series of negative instances followed by a 

series of positive instance s in the presence of a focus example and 

subjects receiving a series of positive instances follov1ed by a series 

of negative instances in the presence of a focus example . 

4. There is no significant difference in the concept learning 

relat ed to the form of an elliptical graph of subjects receiving a 

series of negative instances followed by a series of positive instances 

in t he presence of a focus example and subjects receiving a series of 

positive instances followed by a series of negative instances in the 

presence of a forus example . 

5. There is no significant difference in the concept l earning 

r e lated to the fonn of a quadratic equat i on producing an elliptical 

e;raph of subjects receiving a series of negative instances followed by 

a series of po sitive instances in the presence of a focus example and 

subjects receiving a s eries of positive instances followed by a series 

of negative instances in the presence of a focus example. 

6. There is no significant difference in the concept learning 

relate d to the fonn of a hyperbolic graph of subjects receiving a 

series of ne gative instances followed by a series of positive instances 

in the presence of a focus example and subjects receiving a series of 
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positive instances f ollow d b · · · · e Ya serie s of ne gative instances in the 

pr esence of a focus example. 

7 • There is no significant difference in the concept l earning 

r elated to the form of a quadrati c equation produ cing a hyper bo lic 

graph of sub jects receiving a series of ne gative instances followed 

by a series of positive instances in the presence of a focus example 

and subjects receivinr; a series of positive instances followed by a 

series of negative instances in the presence of a focus example. 

8. There is no significant difference in the concept learning 

related to a mixed series of quadro.tic equations of subjects who have 

consistently received the seven basic area presentations consisting 

of a series of negative instances followed by a series of positive 

instances in the presence of a focus example and subjects who have 

consist ently received the seven basic area presentations consisting of 

a series of positive instanc.es followed by a series of negative 

instances in the presence of a focus example. 

9. There is no significant difference in the concept learning 

relate d to an entire unit on conic sections of subjects who have con• 

sistently received the seven basic area presentations consisting of a 

series of negative instances followed by a series of positive instances 

in the presence of a focus example and subjects who have consistently 

received the seven basic area presentations consisting of a series of 

positive instances followed by a series of negative instances in the 

pre sence of a focus example. 
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Definition of Terms 

Concept • A co ncept is a class of st .imuli which ha s oommo n char

acter ist ics. A particular stimulus by itself is not a concept, but 

the entire class o f which it is a member is a concept. (DeCecco, 1968) . 

Th pt 11 d II b • e conce o g can e used as an e:xa:mple. 

ch ihuahua, and a poodle are example s of do gs. 

A German she pherd, a 

Alt hough t hese animals 

are dissimilar in general appearance, even a small child could classify 

each as a dog. This is the concept---the class of stimuli having com

mon characteristics such as four le gs, ha ir, barking and tail wagging 

behsvior--of which each species of do g is a member. None of the do gs 

is a concept by and of itself. 

At t ribute. funt (1962) defines an at tribute as "any discernable 

and discriminating feature of an event that may vary from one concept 

to another (p. 26)." De C-ecco (1968 ) defi ne s an attribute as "a dis

t inctive feature of a concept (p. 3 88 )." Any chara cteristic su ch as 

color, form, or position may be an attribute. The presence of hair, 

four le gs, t wo ears, and barking behavior may be considered attributes 

of t he concept do g . The more complex the concept, the more attributes 

it ha s. 

Attribute va l ue s. Values are t he differ ent ways in wh ich an 

attribute may be expressed. For example, t he concept of a red tri

o..ngle has two attributes, color and form. The attribute of color has 

the value red; the attribute of form has the value triangle. 
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~n~nct~e oonce~ . A . v 

- r COnJunctive concept is defined oy t he 

joint presen ce of "the appropriate value of severa l attributes (Hunt, 

1962) • These appropriate values ar e added to produce a conjunctive 

concept • In the case of a red triangle, the concept is conjunctive. 

The concept must be red~ have three straight connected sides. 

Disjunctive concept. A disjunctive concept may have one ~ 

another of certain attributes. It is not additive as the conjunctive 

concept is; the presence of any one of the stated attribute s is enough 

to qualify it as a certain concept. For example, if the concept to 

be considered were any fi gure which is red or triangular in shape then 

red circles and green triangles vrould both be members of the set of 

concepts. This is a disjunctive concept. Disjunctive concepts are, 

as a general rule, more diffirult to learn than are conjunctive con

copts. 

Posit ive instance of' ~ concept. A positive instance of a con

cept is any example or member of t he class making up the concept which 

contains all the attributes necessary to de f ine the concept• 

Ne gative instance of ~ conce pt . A ne gative instance of a con

cept is aey exaraple which does not contain all the attributes necessary 

to define the concept. In the case of a conjunctive conce pt with 

several defining attributes, the absence of only one attribute would 

make an example a negative instance. This can, of course, range all 

the way down to an example hnving none of the necessary attributes for 

inclusion in a class. As the concept and the learner become increasingly 
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attainment re gardless of how manv i·nstanc~e's- i·t k 
-v ~a es to get there, and 

t o minimize the munber of wronr; categori zations befor e attaiment 

(Hunt, 1962, PP • 54-60). 

Sele ction strateo-v . A 1 ct· t t . ~ se e ion s ra e f;f is a strate r;y that 

follows the following pattern: (1) The subject makes a gue ss about the 

concept and its attributes, (2) The subject tests his gue ss about t he 

concept a gainst the given examples and/ or remembered examples pre

viously shown him , and, (3) The subject revises or retains his origi

nal hypothesis according to the fee dback he receives after making his 

gue ss ( Y.a.t e s and Yudin, 19c4). 

Cons ervative focusing. Conservative focusin r; is a type of 

selection strategy widely used when conjunctive concepts are under 

consideration. 'l'he subject finds a positive instance to use as a. 

focus; then he makes a series of choices, altering only one attribute 

value each time. He teS1:s his choices by usinr; the feedback he receives 

to see if t he change yields a positive or ne gative instance (Hunt, 1962). 

~ gamb ling. Focus gambling is a strat er,y used when time is 

a detennining factor. In focus gambling, the subject follows the same 

pattern as in conservative fo cusing, but may change more than one 

attribute at a time. This pay s off well if the change results in a 

positive example, but it involves mor e risk t han conse rvat ive focus

ing. If the change results in a negative example the subject must go 

back to his original example and start all over again since he does 
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not knovr if t he ne t · ca ive exampl e r e sult ed f r om only one of the changed 

attribute s (and H so , vrhich one ) or all of t hem (runt , 1962 ) . 

Con ceut_ attaimnent . Co n cept; at t a i runent r ef er s to "the pr oces s 

of f inding pr edi ct i ve defining att ribut e s· t :ha,; dist inguish exempl ars 

from nonexempl ars of the cla s s one seeks to discriminate (runt, 19b2, 

P. 22 ). " It · is not necessary that the subject verbalize attribut es if 

he can choose correctly whether an instance is positive or ne gative. 

Source of the Data 

The data us ed in this stu dy for equalization of t he t vro gr ou ps 

of sub j e cts were obta i ne d f rom stu dents' cumulative f olders. The data 

u sed to dete rmi ne t he concept; attairnnent of t he two groups were obtained 

f rom scores on nine pa per and pencil tests a dministered a.rte r the pre-

sentation of each series. 

Or ~ nization of t he study 

statistical analysis of the data collected is presented in the 

form of t ables for clarity. Chapter I di scusses t he probl0:;n of the 

study. Chapter II is a review of r elated research and rurrent litera

t ur e dea ling with t he e f fect of presentation or der of positive and 

1 · Chapter III presents and inter-ne gat ive i n stances on concept earning . 

ct d "- a pter IT sunmarizes the f indings of t he pr et s the dat a co lle e • l.4l 

study and pr esents conclusions which can be drawn from the study and 

r e commendation s for further study. 



C1l APr EH II 

REVIE,'f OF THE LITERATURE 

The literature of concept learning is conflictinE and confusing 

in results obtained from various studies. Many seemingly exact inves

tigations have produced dissimilar results and conclusions. The rea

son for this state of affairs is the presence of many intervening var

iables which have a great influence on how and under what conditions 

concept learning best takes place. The major ca.use for discrepancies 

in results from one study to another has been a lack of sufficient 

control over these influencing variables. 

Brune r et al. (1956) have done one of the most exhn.ustive stu

dies of concept formation and its relationship to learning and think

ing. In their book, ~ Study of Thinking, they cite the follovring 

variables which influence concept learning: (1) How the task is defined, 

(2) The nature of instances encountered, (3) Presentation order, (4) The 

nature of validation, (5) The consequences of specific categorizations, 

and (6) Nature of imposed restrictions. The following discussion of 

t he meaning of these variables and what -cheir influence is is pre

sented so that the findings from studies on concept learning may be 

fully appreciated. 

1. How the task is defined. Is the person actually seeking to 

attain the concept; is he set to find the properties that cate gorize 

instances in a class or is he trying to memorize by rote memory each 
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instance 's cate gory? One of Bruner's studies showe d that if t he sub-

J·e ct i s looking for the b · f · · · asis o grouping, greater attainment was 

achieved. 

2. Nature of initances encountered. This concerns the nature 

of the attributes exhibited 'rty the instances, whether they are rela

varrt or irrelevant and obvious or nonobvious. Bruner's studies showed 

that instances with clearly defined relevant attributes were more easily 

assimilated in a usable form than those with many irrelevant or non

obvious attributes. It was also found that the more attributes neces

sary for formation of a concept, the more hypotheses there were that 

could be formulated, usually leading to use of a quick elimination 

strategy by the subject. 

3. Presentation order. 1uch research has been done on this 

]?8.rticular aspect of concept learning. Bruner found that the sub-

ject needs a chance to sample attributes systematically and see their 

relationship to the concept under oonsideration. By reducing cognitive 

strain, orderly presentation reduced solution time and brought about new 

methods of attack. 

4. Nature of validation. This variable has to do with feed

back; does the subject learn after he identifies an instance as posi

tive or negative if it is right, or does he find this out only a.f't;er 

a series of encounters? Bruner found that irranediate feedback after 

each identification produced the quickest learning. 
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5. Consequences 0 1~ • f ' . · speci 1.c categorizations . 'l'his ha s t o do 

with the price of wrong categ · · orizing or the gain from oorre ct ca.t e-

go:riz ing vlith re gard to the amount of usabl e information obta ined . 

This has a direct influence on t he stra.te E;i e s that subj e cts u se , which 

in turn influences the type of instances that will produce the best 

results under given oonditions. 

6. lTature of imposed restrictions. Is there pressure of t ime 

and a need for spee dy decisions? Such restrictions result in a dif

ferent strate gy- also, usually fo rus gambling. 

Smoke (1933) did the first published work on positive and ne ga

tive instances and their influence on ooncept learning to receive wide 

attention. Using the concept MIB (a triangle with a line extending 

from t he longest side of the triangle), he compared the performance of 

subjects who worked with a series of instances compo sed of half posi

tive and half negative instances with that of a group working with only 

positive instances. He found no difference in solution time or attain

ment between the two groups. However, he did find t hat most students 

i n t he experiments preferred having the mixed series to t he all posi

tive series. Smoke su ggested that subjects do not learn from examples 

of what a concept is not. He believed that negative examples_ in a 

mu ed series were of benefit, however, since they disoourage d snap 

judgnents and prevented the subj ects from reaching erroneous conclu-

sions. ha · been widely criticized on t he grounds Smoke's study s since 

t the t wo series for the amount of that he did not properly equa e 
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i nfer.nation that they contained . One , both, or neither of the series 

may have defined the concept wi'tho"t " r egard to strato gies involved 

(Br uner et al ., 1956; DeCe cco, 1968 ,. Ho vland ~nd Weiss, 1953; llint, 

1962 ; Huttenlo cher, 1962) ~ 

Olson (1963) replicated Smoke I s study using materials from phy

sics on reciprocal motion and l evers. Although his findings confirmed 

Smoke 's, he also failed to control for information content. 

llittenlocher (1962 ) partially r eplicated Smoke's experiment, 

correcting for equal amounts of information in ea ch series, re gardless 

of which type of instances vrere used. She allowed students to l earn a 

conjun ctive concept with a series of entirely positive series, entirely 

negative series, or a mixed series equated f or information. No forus 

example was used with aey of the series. futtenlocher found that the 

mixed series group had t he most success in attaining the .concept, 

followed by the positive series. The group which had only the series 

of negative instances did the poorest. In addition, as an auxiliary 

finding which was mo st pert inent to t he present stu dy, she f ound t hat 

a series of positive examples f ollowing a series of negative examples 

facilitated concept learning in the mixed series. 

An earlier attempt to correct the inadequacies o f ~ oke's study 

was done by Hovland and ·weiss (1953). Alt hough they did not follow 

Smoke 's expe r iment as closely as did Huttenloch~r, their study is 

notable for the careful control it exercised over the int ervening 

variables discussed earlier. 
Instead of using a positive series and 
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a mixed series , they chose to use one seri·es 

comprise d ent irely of 
positive examples and one · 

series comprised entirely of negative exam-

ples . They used no focus example and controlled for t he am:,unt of 

informai::ion in each series. 'l'h f 
ey ound that the positive series was 

highly superior to the negative series in facilitating concept attain-

ment. 'l'his difference appeared regardless of whether simultaneous 

presentation (exposing all instances and letting them remain in view) 

or successive presentation (exposing each in turn and removing it 

a.f'ter an interval before the next instance was exposed) was used. 

Hovland and rleiss (1953) also postulated in their study that 

subjects would perfonn better on a series of one posi~ive instance 

followed 'bJ two negative instances than on a series of the same two 

ne gative instances followed by a positive instance. They hypothesized 

that although the amount of information conveyed by the two series was 

the same, the two sets would have different degrees of effectiveness 

from the standpoint of assimilation of information by the subject. 

They stated: 

One reason for hypothesizing a difference is that in a mixed 
pas itive and negative series t he effe ct of pos itive insi::ances is 
to greatly reduce the number of hypotheses whic.11. mu st be considered, 
whi l e negative instances speci fy vrhicl1 of the alternatives can be 
di scarded. If the positives come first, S would only have to keep 
in mind a limite d nur.iber of po ssibilities; vrhereas, ,vhen -che nega
tives come first, only a fe,v possible hypotheses _are el11:1inated 
and therefore S must retain quit e a few o.lternativ~s unt,~ l th~ 
positive i n stances finally defines the correct choice. l hus it 
might be exne cted that the former arrangement would be superior 
to the latt~r in ease of concept attainment (p. 176). 
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However , Hovland and Weiss ,.. 

.i. ound that there was no differ ence in 

difficulty betvreen t he two seri'es. I • d · 
n a m1xe ser ies , order appar-

ently di d not affe ct l earning efficiency. 

Hovland and Heiss (195-) 1 ) a so controlled for types of strate-

gi e s used by rumiing the experiment both vrith a conjunctive concept and 

a dis junctive concept • . Similar results were obtained re gardless of 

t he type of concept used. This indicated that the ori ginal results 

indicating superiority of the positive series over the ne gative series 

was not due to biasint; on the basis of stratee i e s used by the subjects . 

In t he case of the dis conjunctive ,- concept , the exper iment wns 

set up so that the. ne gative series should actually have facilitated 

the solution of the concept. Although the subjects were told that the 

concept was' disjunctive, the expected gains from the use of the nega

tive s eries under these conditions did not materialize . The positive 

seri e s still pro duced the be st results. Br uner et al . (1956) have 

suge;e sted that negative instances provide i nfonnat ion which must be 

transfomed if the subj ect is to use the instan ces to test an hypoth

esis about a concept. .An instance that illustrates the negative case 

(what a concept is not) requ ires t hat subjects use the 11 is not" case 

to infer what the concept is . This t heory per ha,ps provides a partial 

explanation for the results obtained from the Fbvland and Weiss study. 

Braley (1963) extended the idea on negative concepts advanced 

by Bruner et al. and compared teaching a simple concept using all 

teachinu a difficult concept usine; all positive negative instances to o 
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Bra l ey came t th 0 e conclusion that "exclu sion str ate gi e s" 

mu st be u sed i f on ly negative i nstances are given. In the exclu sion 

stratee;y , the le11rner mu st r emember all the attribut e s he has seen in 

t he ne gative instances and 1 · · 
e lln1nate the irrelevant attribut e s as he 

pro gre sse s towar d solution of t he problem. Only three of Braley's 

sev enty Subje cts actually used thi 9 type of strate gy to solve the prob-

lem whe n t ~ey were given the negative series. Braley concluded, 

"In the type of problem solving behavior investigated here the evi

dence is cubstantial of a gross inability to handle negative informa

tion (p. 159)." 

Ifurtz and Hovland (1956) showed that l earning conjunctive con

cepts is easier if all the positive instances are presented in a block 

rather than having the positive and ne gative instances interspersed. 

They did not, h owever, indicate in what order the in~bances should be 

given for maximum learning using a mixed series--whet her positive first 

and then ne e;at ivo or vice versa. They did conclude that ordered pre

sentation of instances was to be highly favored over random presenta

tion, since this type of presentation favors a fo rusing strategy and 

reduces strain on the memory. 

Cahill and Hovland (1960) used all negative instances in an 

ex periment designed primarily to test which type of presentation order 

vra.s most advanta geous for learning. Using n o forus example and all 

negative instances, t hey used simultaneous successive presentation 

d t a time and le:f't in view) and with one group (instan ces presente one a 
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suc ce ssive pr e sentation with t he t h 
o er group . 'l'hey found tho.t the 

sinultaneous su c ces s i ve t h 
me od ·was super i or t o t he succes s i ve pr esenta-

tion if enou gh negative instances 
were provide d to rule out all possi-

bilitie s other t han t he r ea l one. mh 
I i s exper iment, de s igned to expl ore 

the role memory pl ays in concept l earning, showe d ,:;hat it is pos sible 

fo r l ea r ne rs to utili ze ne gative examples i f enou gh instance s are pro-

vid·ed. However, Hovland and Weiss (1953) had earlier proven that it 

wa s possible for subjects to use ne gative instances in concept learn-

ing i f t hey were told what attributes were relevant. They also oom

mente d t ho.t in t he case of t wo-dimensional concepts ,:;ha minimum 

i nstan ces needed by the subject to identify t he oonoept wa s two posi

t i ve instances or ten negative instances. The use of negative 

instances alone is therefore relatively inefficient when compared with 

t he efficiency of positive instances. 

Yu din and Kates (1963) partially r eplicated Cahill and Hovland's 

exper iment, but they eliminated the element of memory by providing a 

focus example with their series. In t he f irst part of the exper iment, 

t hey provided three condit:ions for learning the same concept to three 

different groups. One group received all si.:rrrult a.neous successive pre

sentation with no focus, one group received a ll successive presenta

t i on with no forus, and the t h ird group received all successive pre

sentatio::i with a focus example. They found that simultaneous succes

sive presentation produced the best results, successive series produced 

t he poorest results, and that the presence of the forus example used 
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with the su ccessive series nr d 
• o u ced i nt er mediate re sults . In t he 

second part of t he exper:i.m t 
' en ' t wo groups wer e used in an attempt to 

find out i f negative and po ·t· • 
si ive instances were equally effe ctive in 

transmi t t ing information . 
Successive presentation was used with both 

groups. One group was presented all negative instances with a forus 

exa..--nple a nd the ot her group was presented all positive instances 1'rith 

a forus example. Yudin and Kates found no · · significant difference in 

strategi e s chosen or in perceptual errors. Th 1 d ey oonc ude that nega-

tive examples he lp only when a positive instance or forus example 

accompanies them. A later study ( Kates and Yudin, 1964) confirmed 

these earlier findings. 

The literature seems to support the viewpoint that ne gative 

instances alone do not present information in a form that is .amenable 

to r apid ooncept fonnation. Findings wh ich show no difference between 

positive instances and negative instances with regard to the amount of 

informat ion they transmit oome from studies where the negative instances 

were acoompanied by positive instances or a focus example. 

Hunt (1962) su gge sts strongly that negative instances serve 

only as a contrast class by which attributes may be defined. If this 

is the case, it would seem t hat t he order in which positive and ne ga

tive instances were presented woul d have no effect upon ooncept attain

ment under i dea l oonditions such as presence of a focus example, succes

sive sinmlta.neous presentation, inunediate feedback of results, and the 

t · i stances The present study was an 
use of both positive and nega ive n • 
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att9;.1?t; to see if a di ffe r ence di ci exist in conce pt attainnent when 

t hese i dea l condi t i ons were used in a re c;u lar classroom sii..--uation and 

pr esent ation order of positive and negative instc.nces was varied . 



CRAP'rER II I 

PRE SENTAT ION AND rnTERPRET AT I ON OF DAT A 

Stlbjects 

Fifty-one sophomores enrolled in t wo sections of second year 

al gebra were the subjects for -chis study . The students had been ran

domly scheduled into two classes. One section contained t wenty-five 

members and the other contained twenty-six members . Prior to the 

experiment the t wo groups were equated statistically in three areas: 

IQ scores derived from the California Achievement Test, arithmetic 

achievement subs cores on the California Achievement Test, and scores 

attained on a teacher- constructed test of necessary enter ing behavior 

for a unit on conic sections. No significant difference was found 

between the two groups on any of these scores, as is shown in Table I. 

TABLE I 

Comparison of 1.ean Scores Equalizing Groups I and II 

Group I Group II 

Te st 1-.:ean Score SD 1'-ean Scor e SD t 

IQ 106.86 11 .92 HT/ .23 10.58 .1150 

Ari t hnetic 9.244 .510 8.75 1.09 1.9066 
Achievement 

Enteri ng 30 .28 3.62 31.54 3 .72 .0953 
Behavior 
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Proce dure 

The S• s ta.sk wa s to d erive the conbination of attribut e s defin-

concept on the basis f 0 stimul us figures which either included 

a ll t he attributes of t he ( concept positive instances) or lacked one 

of t he _necessary attributes ( negative instances). Seven ser ies of 

problems were presented, as shown in Table II . 

TABLE II 

Series Types Presented to Groups I and II 

Test Problem Series NUI!lber of Type of C.Oncept 
Attributes 

1 Parabola (form of gr aph) 1 Conjunctive 

2 Parabola (form of equation ) 2 C.Onjunctive 

3 Circle (form of equation) 3 C.Onjunct i ve 

4 Ellipse (fom of e;raph) 1 C.Onjunctive 

5 Ellipse (form of equation) 3 C.Onjunctive 

6 Hyperbola (form of graph) 1 Conjunctive 

7 Hyperbola (form of equation) 3 Disjunctive 

Each day the groups were exposed to one type of probler:1. series; 

the following day each grou p was given the same test measuring how 

well the concept had been attained . Each ~est covering the seven 

series required that Ss pick out positive examples of the concept from 

a mixed series of seven exar.iples . Test 8 involved a mixed series of 
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t we::rty equat i ons whi ch vre 11 

r e a po sitive exampl e s of t he four conic 

sections pr e sente d . 
S' s task was to i dentify what conic section each 

equat ion r e pr esent ed . Th ,t>• 1 e .1.ina test cover ed t he entir e unit of ,·rork 

and included r;raphine; the conic sections and defining them as a lo a;.s 

o:' po ~nt s and as se ctions throu· gh a 1 · d so i cone in addition to i denti-

fying pos itive examples of form and equation for eac.li.. 

The pr etest-posttest control group experimental design was 

used . The ove r head projector was used to shovr -che series to t he ~oups . 

By using t he overhead projector , the presenta-cion or der, t ime of 

exposur e , and amount of information to be disclosed to the e;roup could 

easily be controlled. 

Qroup I, the exper imental 6roup, was sho½n a focus example of 

the concept followed by a series of five negative examples using 

suiultaneous successive presentation (uncovering each instance in 

succession and leaving ea ch exposed instance in view durint; t he 

r emainder of the presentation ). These figures vrere left in view and 

followed by a series of five positive eXat1?les of the concept using · 

s imultaneou s su ccessive presentation. 

Group II, the control grou p, was treated in exactly t he same 

vmy except t he pr e sentation order of the positive and negative series 

vras r everse d . In Qroup II t he focus example was shown, the positive 

t hen the neo_, tive series was shown . series wa s shown, and "'"' 

Ea ch group wa s told whet her -che series be ing shoYm vras positive 

or negative . Approximat e ly fifteen seconds were allowed. to elapse 
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·oon·recn t he showinc o:: ca. ch ex<>= pl e 

"'-'" and t he next one . The cl ass mem-

bers vre r e not a llovrcd to 
comme nt or ask ques-cions during the pr e s enta-

t i on o f the s erie s o f pos itive a nd t · · st ne ga ive in ance s. Arter t he 

Pr esentat i on wa s comnl et e d 1 · ' . , c ass menbers wer e allowe d t lr.'.e f or que s-

tions and dis cu ssion of attr ibute s. 

Positive examples il1ustrnted all r e l evant at t r ibute s of t he 

con ce pt unde r cons iderat ion and al so il l u str at ed ca se s i n vrhich cer

t a in attribut e s vre r e not r el evant . Ea ch ne g,-at i ve exampl e v io l ate d only 

one attribut e of the con cept . DeCe cco (1968) su gge sts -chat in a 

t ea ch ing situa-cion negat ive inst ances which contain attr ibute s usually 

confusing to students should be u sed . This wa s done as much as po ssible 

i n f ormu l ating the i n stan ce s pr esent ed i n t he ne gative ser ie s . 

'i'he pro ce dur e u se d followed an out line fo r su ch exper iments 

su g;e;est e d by Brune r et al . (195b ) i n which t he f ollovrinc i tems wer e 

pres ented : 

1 . Enou gh i nstance s to al low suff icient informa-cion fo r con

cept atta i nment sh ou l d be u sed , but no instances shou l d be r edundant • 

2 . Positive and ne gative instance s shoul d be in a one-to- one 

r atio . 

3. Tho total lll.lL1be r o f instances pr esented f or ea ch to pic should 

be t h e sar;ie . 
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Results 

The nean scores and standard deviation fo r ea ch v-oup on eo.ch 

of t he nine tes-t;s is pr esent ed in Table III . The ste.ndar d err or of 

.,_ h d . ~.... ,. 
".e :u.1.erence betv,een the means Yra.s fi e;ur.ed using the f ormula for 

unequa l groups . The t - tes-c wa s used to determine sie;nificance . The 

value of t fo r significance at the . 05 l evel is 2 . 008. 

Hypothesis 1 was stated as follows : There is no sig;nifi cant 

di f fe rence in the concept l earning r e late d to the form of a paraboli c 

graph of subjects rece i ving a series of ne gative instances followed 

by a series of pos itive i nstance s i n t he presence of a forus example 

and subjects r eceiving a series of positive instances followed by a 

series of negative instances in t he pr esence of a fo cus example . On 

the test fo r concept atta i ::1ment of the form c,f a. paraboli c gra ph Grou p 

I had a mean score of 6.88 and a standard deviation of .325 . Group II 

had a mean score of 6.f::2. and a standard deviation of . 502 . The value 

oft was 1.9008. Since this is not significant at the . 05 level , null 

hypothesi s 1 was a ccepted . 

i:iypothe sis 2 was st ate d a s f ollows : There is no sie;nificant 

diff erence in the concept l earning r elated to t he form of a quadrati c 

equation pro du cing a par aoolic graph of subjects r eceiving a series of 

negative instances follo':re d by a series of positive instances in the 

Or
~ a fo'"' ' S ex3.l!lple and subJ·ects r eceiving a series of po si -pre sei.'lCe "" 

t ive instances followed by a series of negat ive i nstances in t he pre-

sence of a focus exanple . On t he test for concept o.ttainmerrt of the 
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TABLE I II 

Comparison of ;,:ean Sco r es fo r Gr oups I and II 

GROUP I G:itOrP II 

'.!.' est 1.:enn Score SD 11 ea::: SCXJre SD t 

1 6 . 88 .325 6.62 .502 1.9808 

2 6 .92 .170 6 .95 .340 .1184 

3 6 .76 1. 021 6 .92 .337 .7593 

4 6 . 82 -476 6 .89 .167 .7CJ78 

5 6 .35 2 .250 6 . 04 1.100 .6676 

6 6 .76 . 585 6 .35 
* 

.7 50 2 . 0993 

7 6 .48 .806 6 .65 . &SO .71M 

8 17 .92 2 .512 16.2'7 3.543 1.87 30 

Final 81 .28 14. 87 77 .31 · 16.650 . 8862 
Unit Test 

*Si gnificant at . 05 level with 49 df 
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form of a quadratic equation p d · 

ro u crng a parabolic graph Group I had 

a ~ean scor e of 6 . 92 and a standard d . t· ev1.a 1.on of .170. Group II had 

a mean score of 6 •95 and a standard deviation of .340. The value of 

t wa s .1184. Since this is not significant at the .05 l evel, rull 

hypothe sis 2 was accepted. 

Hypot he s i s 3 ,·ras stated as follows: There is no si r;nificant 

difference in the concept learning related to the form of a quadrati c 

equation producing a circular graph of subjects r e ceiving a series of 

nei;ative instances followed by a series of positive instances in t he 

presence of a forus example and subjects ,receiving a series of posi

tive instances followed by a series of negative instances in the pres

ence of a fo rus ex.ample. On the t e st for concept attainment of the 

form of a quadratic equation producing a cirrular graph, Group I had 

a mean score of 6 .76 and a standard deviation of 1.021. Group II had 

a mean score of 6.92 and a standard deviation of .337. The value of 

t was .7593 . Since this is not significant at the .05 level, rrull 

hypothe sis 3 was accepted. 

Hypothesis 4 was stated as follows: There is no significant 

di ffe r ence in the concept learning r e lated to t he form of an ellipti-

. · series of negat ive instance s followed cal graph of subjects re ce1.vrng a 

· -'- in t he presence of a focus example by a series of positive 1.novances 

and subjects r e ce i vin~ a ser ies of positive instances followed by a 

l.·nstan ces in the presence of a focus exa:npl e . On serie s of ne gative 

the test for concep-c attainment of t he form of an elliptical graph , 
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Group I ha d a mea n score of 6 . 82 and a standard deviation of .476 . 

Group II had a. nean score of 6.89 and a standard deviation of .167 . 

The value oft wa s •7Cf7 8. Since this is not sie;nificant at tho .05 

l ev e l , null hypothesis 4 was a ccepte d . 

Hypothesis 5 was stated as follows: There is no siviif icant 

diff erence in -che concep-c l earning relate d to the form of a quadratic 

equation pr odu cine; an elliptical graph of subjects r e ceiving a series 

of negative instances followed by a serie s of po sitive instances in 

the pr e s ence of a forus example and subjects receiving a series of 

po sitive instances followed by a series of negative instances in the 

pr esence of a f o rus example. On the test fo r concept atta.inmerrt of 

the form of a quadratic equation producing an elliptical graph , Group 

I ho.d a mean score of 6 .35 and a standard_. deviation of 2 .250 . Group II 

had a mean score of 6 . 04 a nd a standard deviation of 1.100. 'l'he value 

oft was .6676. Since this is n ot s ignificant at -che . 05 level, rull 

hypothe s i s 5 was accepted . 

Hypothes is b was stated as follows: There is no significant 

diffe rence in the ooncept learning r elated to the form of a hyperbo li e 

ga.ph of subjects r eceivine; a s eries of negative instances followed 

by a series of po sitive instances in the presence of a forus example 

and subjects receiving a series of positive instances followed by a 

series of negative instanoes in the presence of a forus example. On 

the test for concept attaim:i.ent of the form of a hyperbolic gr aph, 

Group I had a mean score of 6.76 and a standard deviation of .585 . 
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Gr ou p II had a mean score of b.35 and a standar d deviation of .750 . 

Tl-:. e va l ue of t wa s 2. 0993. Since this i s significant at the . 05 l evel, 

nu ll hypothe sis 6 wa.s r e j e cted . 

Hypot hes i s 7 was stated as follows : There is no significant 

diff er ence in the concept learning r elated to the form of a quadrati c 

equation pr oducing a hyper bol ic gra ph of subjects rece iving a series of 

negative instances followed by a series of pos itive i nstan ces in the pres- • 

ence of a forus example and subjects r eceiving a series of positive 

instan ces followed by a serie s of ne gative instance s in the pre sence of a 

focus example . On t he test fo r cone.apt attainment of t he forn of a 

quadra-ci c equat ion producine; a hype r bolic graph , Group I ha d a mean score 

of 6 .48 and a standard deviation of . 806 . Group II had a mean score of 

6.65 and a standard devia-cion of .860. The value of t wa.s • 7143 . Since 

this is not si gnificant at the . 05 level, rull hypothesis 7 wa s accepted . 

Hypothes i s 8 was stated as follovrs : Ther e is no si gnificant 

difference in the concept learning r e l ated to a mixed serie s of quadratic 

equations of subjects who have consistently received the seven basic 

area presenta-c;ions consisting of a serie s of negative instances followed 

by a serie s of po sitive i nstance s in the presence of a fo a.is example 

and subject s who have consistently receive d the seven basic area 

presentat i ons consisting of a series of posit ive instances followed 

by a series of ne gative instances in -c;he pr e sen ce of a f ocus example. 

On the test for concept a-c;tainment r e l ated to a r.i.ixe d se r ies of 

quadratic equations, Group I had a mean score of 17 °92 a nd a 
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standar d deviation of 2. 512 . "~ II h 6 

u.1·o up ad a mean score of 1 .Zf and 

a sta
ndar d 

deviation of 3°:i43. The va l ue of t vras l. 8730 . Si nce thi s 

is not 
s i viif'i cant at t he .05 level. null hypot he sis 8 vras a ccepted . 

Hy pot he s i s 9 wa s state d as follows: The r e is no signifi cant 

di ffe r ence in t he concept learning r e lated to an entire unit on conic 

se ctions of subjects who have consistently received t he seven basic 

area presentations consisting of a series of ne gative instances fol 

lowed by a series of positive instances in the presence of a focus 

example and subjects who have consistently receive d ·che seven basic 

area presentations consisting of a series of positive instances fol 

lowed by a series of negative instances i n the pr e sence of a focus 

example . On t he test fo r concept attainment r e lated to an entire unit 

on conic sections, Group I had a mean score of 81.28 and a standard 

devia tion of 14.87. Group II had a mean score of 77 .31 and a standard 

deviation of 16.65. The value oft was . 8862. Since this is not sig

nificant at the . 05 level, rrull hypothesis 9 was accepted . 

Briefl y su."lUllB.rizing these r esults, no si gnificant difference 

betwe en the :neans of the two groups was f ound for any test except Test 

6. Th is difference was in favor of Group I whi ch ha d r e ceived the 

· f" t n'he res" lts of this stu dy i ndicate th.o.t when a negative s eries irs • L ~ 

fo rus example is use d the efficiency of ne gative series followed by 

· · · greater than that of a positive serie s followed positive s eries is no 

by a negative ser ies . 



CHAPI' ER IT 

SUl'.MARY, CDNCLU SIONS, AND RECDI.'.lmlrn.AT IONS FOR FURTHER STUDY 

SuIIIClary 

This research project was concerne d with the efficiency of pre-

sentation order of positive and ne gat ive instances as related to 

l earning certain mathematical concepts expre ssed 'O"j the four conic 

sections• It dealt with two type s of mathematical concepts--the form 

of a gr a ph and the form of an equation. Each of these concepts wa s 

taught in relation to the parabola, t he circle, the ellipse, and the 

hyperbola. 

Two classes of so phomo re students enrolled in second year al ge

bra at Todd County Central Hi gh School wer e use d as subjects for the 

study. Group I received a series of negative instances followe d by a 

series of po sitive instan ces for ea ch concept tau ght. Group II 

r eceived the same instances but in reverse or der. Dat a collected to 

test fo r significance of the differ ence between the means vras in the 

form of score s on pape r and pencil tests a dmi nist er ed by t he instruc

t or . These tests had been de si gned to test concept attaiilr.lent in 

ea.ch of t he seven basic areas . In a ddition , t wo tests coverin[; lar ger 

units of concept lea r ninE related to the entire teaching unit were 

a dministered. 

Statist i ca l anal y sis by use of the t-test r evealed no signifi-

cant difference in concept attainment between the t wo groups on eight 
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of the nine tes-cs administ ered . The value of t on Test 6 vras signifi-

cent at the . 05 level. 
This le d to the r eject ion of the null hypoth-

esis that stated there is no significant difference in t he concept 

l earning related t o the fom of a h b 1· ' yper o ic graph of subjects r ece iv-

ing a series of negative instances f ollowed by a series of positive 

instance s and subjects r ece iving a series of positive instances fol

lowed ~J a series of negative instances. 

Conclusions 

Mu ch of the pr eceding discussion of the literature SU£;t;ested 

r easons why t he two grou ps in the present stu dy showed no difference 

in concept attainment. The use of a focus example negated any adverse 

effect the negative serie s mi ght have had due to position (Yudin and 

Kates, 1963 ; ·Kates and Yu din, 1964 ). Hovland and "ileiss (1953) have 

confirmed that the absence of a focus exampl e make s a po sitive series 

hi/)ll y superior to a ne gative series in fa cilita-cing concept attain

ment i f each r;roup is shown ehher all one series or the other. They 

fortner showed that in a mixed series the positioning of positive and 

negat i ve i nstances pr oduced no effe ct on learnin6 efficiency . How

ever , Ifurtz and Hovland (1956) l ater showed that ordered pr esentation 

wa s nru ch mor e efficient than r ando:n presentation. Feedba ck was shovm 

to be an i mportant fa ctor in concept attainment when both po sitive and 

negative i nstances were u sed (Bruner et al., 1956) . Simultaneous suc

ce ssive presentation was shovm to be superior to successive presenta-

tion (Yudin and Kat e s, 1963). 



This stu dy was an attempt to provide consta nt favorable condi-

tions fo r ea ch group using those · 1 van.ab e s which had been pr eviously 

shown to be of optirrum value. "'h 
1 esa variable s were use of a focus 

example , ordered presenta+i·on of the seri·es, " simultaneous successive 

presentation, and immediate feedbac..~. 

The general mi.11 hypothesis that under such conditions no dif

fer ence bet\'leen -che groups would be found was supported by the find

ings in a ll but one series. On the wei[;ht of these findings, it would 

seem that when a focus example is use d the efficiency of ne gative 

series f ollowed by positive s eries is no greater than that of a posi

tive series followed by a negative se ries. 

No explanation has been found to show why a significant dif

f erence betwe.en the means a ppeared in concept learning relat ed to t he 

fonn of t he graph of a hyperbola. Test 6 covered a concept which was 

of t he same general nature as the concepts covered by Test 1 and Test 

4. The latter t e sts showed no si gnificant difference between the mean 

scores for t he t wo groups. All three concepts on these three tests 

were conjunctive and ea ch corrta ined only one relevant attribute. In 

I 
each case this c.ttribute was the shape o f t h e curve • 

An analysis of the indivi dual tests showed that on Test 6 Ss in 

Group II most often identified t,110 particula r shape s as being posi

tive instances when they were in fact negative instances. These t wo 

examples could not have been mi stakenly identified due to perceptual 

errors since both were ver-J plainly negative instances. Test 6, page 
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59 , wi ll illu strat e t h is point. E:x:ample 7 cou l d have been mistaken 

for a negative i nstance by some students due to perceptual errors i f 

t hey saw t he br anch of the hyperpola in t he se cond quadrant as touch

in0~ t he x- axis . This wa s t no a common error on this test. However, 

t he t vro exa..::iple s previously mentioned which were the greates-c source 

of er ror s in Group II were examples 2 and 6. In example 2 the branches 

of t he curves are not synunetrical and in example 6 they are in a dja

cent quadrants• Both of t he se are very plainly in violation of the 

f orm a hyperbo lic curve t ake s and s imilar examples we re inclu de d in 

the ori ginal series, as shown on pa ge 52. Moreover, t hese t wo examples 

wer e not com-,1on sources of errors in Group I. 

Although the findin gs showed that neither form of presentation 

orde r was superior to t he other with re gard to scores on paper and 

pencil tests, t he subjective observation o f the investigator did indi

cate a super i ority of one over the . other with r egar d to motivating 

the student s a nd holding their at-cention . The presentation showing 

the ne gative seri~ s first and t hen t he positive series wa s definitely 

supe rior in this r e spe ct. 

Group r, which r eceived t he ne gat ive serie s fi rst and t hen the 

positive s eries , appeare d -co be mu ch more invo l ved and alert during 

t he s eries pr e sentat ion than did Group II . students in Group I 

• t he ne gative instances \·rit h t he focus im.:1ediately began -co compar e 

· · or distorted attribut e s . exa.~ple in an attempt to d iscover missing 

t ca.rri. ed over into t he presentation o f t he This ir.r.;edi at e involvenen 

positive serie s as we ll. 
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Stu dents in Gro t· p II . 

' were observed to t ake an a ccepting, non-

cha l ant attitude during t he first part of .,..he 
" pr e sentat io n nhen po si-

tive examples wer e presented fir st. Th 
ey did not be come intensely 

involved as i ndicated by t he ir sitting po sition (leaning forvrard in 

seat r ather than slumping back ) and eye movements ( concentrated on 

exn..~ples rather than looking e lsewhere in t he room) until the ne
6
-a

t ive s eries was pr e sented. 'l'hen they also reacted as Group I had 

done during the entire presentation. 

&om the standpoint of student involvement in presentation of 

i nstances designed to facilitate concept attainment, a pre sentation 

order which positions the negative series first and then the positive 

series seems to be superior when a focus example is used. It should 

be reiterated, hovrever, that this conclusion come s from observation 

only and is not supported by statistical data derived from empirical 

measures of student involvement or mot ivation. 

Environmental Limitations 

There are several limitations in the pr esent study in addition 

to those cited in Chapter I which shou ld be considered in drawing con-

clusions from the a. dat All Of• these limitations are dire ctly related 

to t he fact that this st udy was condu cted in a clas sroom environment 

in t he course of a re gu lar teaching unit. These limitations tended to 

negate any effe ct that presentation order mi~~t have had. 

t t he concept was after presentation of the 1. Ss were told wha 

examples. COncept formation did not assume the Be cause of this, 
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char a cter of a e;ue ssing c-ar.ic as .; t d • 

o ·· ... oes :i.n nany studies of this kind . 

l...'1 the majority of studie s on concept fo rmation it is the t ask of the 

S a lone t o define -che conce "'"'-
l:' " • 

2 • Arter presentation of the two series each group vras allowed 

to ask questions and have discussion ·on relevant and i rrel evant attri 

butes of the con ce pt being considered . 

3• The t ime lapse between showing the ser ies and testing for 

conce pt atta inment a llovred for ad ditional learnine; on the concept . 

Since the Ss had additional opportunities to get information 

from other classroom activities , t he r esults of the tests are not 

entire ly due to the showing of positive and negative instan ces . Other 

con comitant l earning t ook pla ce dur ing the time lapse . This time 

lapse also had the effe ct of a llowing many intervening variables t o 

becone affective on the fina l r esults for each test . 

I 

Re ccimrr.endo.tions for further Study 

1. It is recormnended t hat further research be done on t he e ffect 

of pr esenta-cion order of positive and ne 6-ative inst ances on concept 

l ear ning when the t:iJne lapse between showing t he instances "and test

i ng fo r concept a-cta.inment is shor t enou gh to control for concor:iitant 

l earnin0 • 

d d - hat further re sear ch. be done on t he effect , 2. It is r eco::nen e " .1. 

d · · instances on concept of presentation order of po sitive an ne gative 

S;tt1ations us i ne; subject ar eas o-cher than learning in clo.ssroor.i ... 



::,Ltt he::-:1atics . Ene;lish gr 
ainmar would be one su ch ar ea in vrhich t his could 

be car ried out . 

3. It is recoll!nended t hat further r e sea r ch be done on t he effe ct 

of pre sent ation or der of po sitive and n t · · st _,_ 
e f!Ji i ve i n an ces on conce J! " 

l ear n in .o- using l ar ger groups ~ b · · 0 
0 1 su Je cts t han vre r e u sed in the pr esent 

study . 

4° It i s recoITllilended t hat fur ther r e sear ch be done on the eff e ct 

of presentation order of po sitive and ne gative instance s on concept 

l ea r ning u sing co n oo pts -chat cont a i n mor e attributes and are t here fo r e 

more compl ex t han t he conce pt s used in t he pr e sent study. 

5• It is r e commende d t hat further r e search be done on t he e f f ect 

on presenta-cion order of po sitive and negat ive instances on concept 

l earni ng comparing t he e f f iciency of ea ch t ype of pr e senta-cion a s 

r e l at ed -co very s imple concept s having onl y one clearly de f i ned 

attribute versu s difficult concept s havi ng many obs cure attribut e s. 

6. It is r e commende d t hat further r e sear ch be done on t he e ffe ct 

o f pr esenta-c ion order of positive and negative i nstan ces on concept 

l ear n i n g by using a t h ird grou p in whi c.11. no instances ar e presente d or 

in which i nstances are pr e sented in mixe d or der. 
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.APPENDIX 



TESI' OF El:TERD:G BEII.AVIOR 

1 . :::i. . Give n the equat ion 4x + ?-. , = 6. "1""1.'te 3 pn1.·rs 
( ) ~ :1 • '"' · u. of nu:nber va l ue s 
x , y which satisfy t he equation . 

b . Plot the 3 pairs of nu.~be r values obtained in part a on a 
set of coordinate axes . 

2 . a . Pick out t h e number(s) of the fiQ.lres from t he group on the 
board which are ovals . Write the numbers in this space . 

b . Pick out the number(s) of the fi gur e s from the group on the 
board which are circles . VIr ite the nunbers in t h i s space . 

c. Pick out the numbe r (s) of t he figt,res from the r,roup on the 
board which are close d curves . Virite the nunbers in this 
space . 

d. Pick out the numl:le r (s) of "the fi gur es from the group on t he 
board which a r e open curves . ·;frite "t he numbers in t his space . 

C-iven -che equation x
2 

+ 2x - 6 = y t ell which of "the followin g 
point s wou l d be on the e;raph o f thi~ equation and prove your 
answer for ea ch . Do not gr aph the 1 ine • 

a • (1, -3) Yes , :No ( Circle one ) 

Proof: 

b . (0, 6) Yes, No (Circle one) 

Proof: 

c. (l/2 ., -4 314 ) Ye s, No ( Circle one) 

Proof: 
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a . , ... 2 2 
'+'- - LrJ 

b . 

5. Given : 3x + L(y = 12 

a . wr ·t t h · 
• · J. e e x - i nt ercept of t he line 

b . \"fr i t e the y - i nt ercept of t he l i ne 

c . Use the va l ue s obtained in parts a and b to graph t he given 
equat ion be low. 

6 . Given : 25x
2 

+ 36y2 
= 9 00 . Rewrite t he gi ven equation in t he 

s pa ee be l ow so t hat t he r i ght - hand r:1.ember is equal to 1 . Do 
not r earrange t he equation . 

7. :5'a cto r the fo llowine; : 

x2 2 
a . - y 

b . x2 + 2x + 3 
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3 3 c . X + y 

2 
+ 6 d . X + 5x 

2 
e . X + 4-"'< + 4 

f . x (a+b) + y (a+b ) 

G• 3x + 6y + 6x2 
+ 12xy 

(x 
2 2 

h . + y) - z 

2 
s. If y = X + 3x - 5 find y vrhen 

a . X = 3 

b . X = -4 

c. X = 2/3 



SER IES TRJ\NSPARji;H C,Y 1 
lj 

X. 
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SERI ES TRANSPAREN CY 2 

PA...'qABOLA 

y= ax 
2 

+ bx + c or X= ay2 + try + c ; b or c may equal 0 

X2 + y C 10 
2 2 

X + 2x + l = y 

X = y2 + 2y - 5 
2 

20 X y c 

2 y + X = 20 x2 + y 2 2 0 = 

y = 2x2 - 3x + 8 
2 2 4 y - X = 

y2 _ by - 12:x: - 15 = 0 

48 



SERIES TR.IJT SPAREr! CT 3 

CIRCI.E 

2 2 2 
.Ax + .k.r = r 

2 2 
X + y = 100 

2 2 
25x + 25y = 0 

2 2 
lOy + lQx = 250 

2 2 
X + y = 50 

2 2 
:x: - y = 100 

2 2 
9:x: + 25y = l 

2 2 
,: + &J :::r 100 

2 2 
5x - 5y = 500 

. 2 2 
100 + y = X 

49 



SERI:ss TR.".l'JSP,\...l ::::rcr 4 
(j 

ll 

)l 

K 

50 
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SERIES TRillTSP1\RENC'I 5 

ELLIPSE 

A/ + By
2 

= C or x.
2

/ B + y2 / A = l v;her e A / B 

2 2 
9x - 16y "' 1li4 

2 2 
25x + 25y = 100 

2 2 
X - y = 100 

2 2 
25y + 16x • 400 

2 2 
(x+3) + (y- 1) = 25 



SERIES TR !lJ.,TS P . .R"SN C'l 6 
1 

52 

I(_ 

)(. 
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SERIES TR.AFSPAREH CT 7 

BYF2RBOLA 

2 2 
Ax - 'fy = C or xy = K 

2 2 
X - y = 25 

X'f = 6 
2 2 3x + 6y = 18 

2 2 
1.iy - 25x = 100 

5xy - 10 C 0 

2 
X y = 10 

2 2 
3x = 'Zf + 3Y 

2 
X - "'J = 100 
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i. 
5. 54 

X. 

2. 

X 

X 

7, 

X 



1 . 

2 . 

3. 

4. 

5. 

6. 

7. 

2 10 X y 

2 2 
y + X 

:cy = 10 

TI:ST 2 

s==~~ CF T. IB . OLl.,0-,H~'. G ffYC:\.TIOHS ARE SAT I SFIED BY s:::::rs OF 55 
O:.D:3::::D PAIRS 1.'.1IICH FOR:.: THE LOCUS OF PO I,?rs BEL01:GII;G TO 
A PA.~.oou .. CIRCLE Trill IUE BER Hi FROlIT OF EACZ SGCH 
D;UXrIO::-T • TlIOSE THAT DO NOT BELOi;G TO THE S-;:IT OF N1,UATION S 
HHI CR VTILL FDill.1 A PARABOLA WHfil! GR.APEED ARE TO BE LEFT 
BLANK. 

= 4 

X = 2:i + bJ - 1 

2 
y = 3x + 3 

.. 
2 2 6 3Y = 2x -

x. +y2=6 



l • 

2 . 

3• 

4. 

5• 

6. 

7. 

2 

S, ··:::; (':' Ti.":: :.:DLLC,:1::G =Q.l; .A1:::C:iS s\RE SP..TIS?IED B'i' S:S1S OF 
Citu=J.~:: l~ADS ·:r:ne:- rorr..: '.Ll-:E LOCl: S 0 7 PO}l:TS B?.10::Gff G TO 56 
1c C:i:. CLE • C:Gl.CLE TEE l'ill1I2.ER Ill FRO'i':T OF ;ACH Sl: CH 
Z'.l .'i.TIOF . TiIOSE Til.t.7 DO riOT BEL'.)l:G TO TilE s-;T OF EQLtcTICHS 
· . .1.IICi:l ,aLL ,IA.KE A CIRCLE \'ffIEN GRAPHED A.B.E TO BE LEPr Bl.J\NK . 

x2 + y 36 

2 2 
= 25 X - y 

2 
+ ~~r2 1 3x ::: 

(:x: - 2)2 + {y + 5 ) 
2 100 

2 
X + 

2 
25y ::: 100 

2 2 
= 15 X +y 

2 2 
~x + Lr1 = 9 



1/ 

i , 

r r . 
I X 

I 
rY 

X 
I 

x. · I 



1. 

2 . 

3. 

4. 

5. 

TE E, 5 

SC:::: C7 'i'IIE FOLLC,1.HTG 1-XlUATIC}JS A1l.F, Sl,?IS?IED l3Y S'.7T S OF 58 
O~DE?.ED PABS ',,?.:Im FOR:.: '.i:'RE LOCUS OF -c n TTS i3f.:LOl'iGirG TO 
E: :::LLIPSE . cm. CLE TnE lltr::BER rn ?rt.m~T OF EAc:I SUC'r{ 
E-'.',u}.'I'IOlf . THOSE '.i:'Hl:.T 1X) POT B:2LOEG TO THE SET GF iif.l_UATI01:S 
-,;[E I CH -,';UL FOR.C AN ELLIPSE WHEW GRAYrlED PRE TO BE LEFr BLANK . 

2 2 
l OOy 100 25x + 

~ 2 2 10 )X + 5Y = 

2 2 16 X - 26y = 

2 (y - 2 )2 = 1 (x + 1) + 
25 36 

2 2 Lx + ey 16 

r,._ 2 
- c.:T = 1 
10 

7 • µx 2 + 9y = 36 
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1 . 

2 . 

3. 

4. 

5. 

6. 

7 . 

. 2 -A 

x2 

-:,..-y = 

Lr;/ 

x2 + 

4x 

y = 

2 y 

6 

T~ ST 7 

s::-· : ::-: c::c T1-i:E l•DLLO'.-:n:G r.;l,DIITIOii S J,R~ SATIS?BD Jl'{ SET S or 
c :_:,_:;:;:::1----,Li ?)_I?..S · --=~:i:Ci~ :,:;-o;,_~- 7;.-;;; LOCUS C? POIETS B'2LOi_,T_;]TC TO 
;. I-1..:TZ?..BC U. . CIRCLE Yri~ :fful=D'::R TI~ ?r~ONT OP r.1\CH St: CH 

60 

:::"_l'..'~IC:~ . THOSE Tn/,T -;x; ·;.,cT B-SLC G TO TiiE SET Cf.' :Si'./,UJSIOHS 
-.-.-=:re::~ -,:: ILL :Fi?.m: A HYPERBOLA \',r{'SJ'T GR.i,PEED ARE TO BS u:FT 
E~-~11( • 

100 

100 

36x2 = 50 

q2- = 16 

2 100 y = 

25:>:2 36 
2 

= + 9Y 
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