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- X — FORFWORD — - .

‘Students are the mosi.impértant 1ﬁgred1ent in vocationql‘edﬁcatioq,
and teaching students in an efficient manner should be one of the most
important,concergs of yocationa] teachers, administrators, and supporif

3 staff. The reggarch repg;ted in this dacument is intended to provide
useful information on an effective approach for'teaching vocational cohcepts
to students with special 1éarn1ng needs. Aithough there is considerable
emphasis iﬁ the report on the teaching of disadvantaged and handicapped
persons, the concept teaching strategies expounded here apply 9dqa11y to

the instruction of alt vocatidnal's;udents: -

For practical reasons, this repor has been condensed to tﬁe point.
where it can be of theﬁhost use to actitioners in the field~-both teachers
and researchers. Individuals who des r= more extensive 1nf3rmatidn genjs-
atéd by this particular research project are invited to consult the ‘doctoral

‘m//ﬁdis§ertat10ns of Barry (1976), Goodwin (1976), and Hull (1Q76), (see the

Bibliograpﬁy); | . c}Q\ 1

Certain parts of fhis report“focué on information that will'be of
pfactical.vdlue to vocational téachers and subervisors, and other parts
focus on information of 1nteres§,to educational researcheﬁé. To'direﬁt
the attention of the reader to information of ihportance‘to classroom
teachers; lookrfor this symbol :ﬁk . It is the sincere deéjrg of the
research team which conducte&‘the various sub-studies discussed in this
final report that the vocational-;tudents of the State of Texas will pe.
the ultimate and the predominant beneficiaries of.tﬁe project.

Marc E. Hull’ o ' e
Principal Investigator . '
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N Y CHAPTER 1;° WHAT IS A CONCEPT? E?
- L - . . ’ - » . ' ) - \\,-
. A IR \\ IS
When trying to def1ne what a concept 1s we 1nnmd1ate1y face a N){ ""‘i

&

L Ao
-dilemma. Th1s is to say that the term "concept" 1s 1tself an abstractioh % o
R

‘e

and abstractions are the most difficult concepts to define and to convey.

Nevertheless, for purposes of this report we will define a concept (with -

=

'assistance-from Klausmeier and'Ripple,'1971) as: a mental construct or".

1mage existing in an 1nd1v1dua1 s mind, not in the external world, i

characterized by psychological meaningfulness,
structure, and transferability that enables an individual

~ to do the following: (1) cognize things and events.as S
belonging to the same class and as different from things o e
and events belonging to other classes; (2) cognize -,

other related supra-ordinate, coordinate, and subordinate
-concepts in a hierarchy; (3) acquire pr1nc1p1es and
solve problems involving the concept; (4) learn other
concept§ of the same difficulty level in less time.

p. 402

To the individual who is.not & psychology buff, this definition my = .

seem Tike alot of meaningless words; but with further explanation it should:

‘make sense. First, the definition says that a concept is a mental abstrac-

tion, representation, inpreSSion,'or image which exists in an individual's:
mind or in the eyes of the beholder, if you will, rather than in the-world fe
of concrete things. This is why we can say that: "John's concept of - .
what a oiamond in the rough Tooks 1ike is different from-Sa11y's." or
"Eloise and I certainly have different concepts of what work is."
Because cOncepts_exist in the hfnd,‘they can be tnought of as the_mental

photographs of things:seen; heard, felt, tasted, and smelled. Concepts

'are also the mental constructs by which we deal with abstractions, ideas,

K4

and other non-sensed ent1t1es

13



AN Concepts can be simple, for examp]e, the mental images we have for
such obJects as: ' v
\ 3 " automobile . motor .. carburator
. }r/%/f? ‘fuel jet . bu}terf]y ' _. valve
:\* On the other hand, concepts cén be cqmp]ex,'fqr exémp]e, the ﬁen;al im&ges
L Qe'havg for such pnocesses_és: ' ' B I B
! | photosynthesis internal combustion
2\ IR reforestation ' hydraulics'. - ’
Conlebts canwpé concrefe-- _ | )
dpen-end wrench . . ball pein hammer - saber tooth saw ‘\\\
Or they cang be abstract-- L
) justice freedom i 7 values .

Coééepts éan be genera1~(fastener); specific (flat head wood screw), and
even more specific (%" by 1%" brass standard flat head wood screw) |

. Concepts can be supra-ordinate (1iving things); coordinate (birds, f1sh
mamma]s) and subordinate (chestnut-sided warbler, speckled trout, and )

white tailed: deer) . H

The basis for all concept teaching lies in thé'fact tQat cOntepts have

"~ " certain attributes whiéh\account‘in 1a§gé measure for the ease or the
“' difficulty with which they can be learned. Klausmeier, Ghatala, and Frayer
s . at thé\Center for Studies in Cogn1t1ve Learning at the Un1versity of

) Nisconsin (Madison) ‘discuss these attr1butes at length 1n their recent

pub11cat10n Conceg;ua] Learning Theory (1974, \Academic Press). lnc]uded

L

yutes

among theé attr1butes of a]] standardized att

. \
1., Learnability: ,the relativeSease with which a concept is learned
o s " (this can be determined for particular populations
through the usé&\of instance probability analyses
0 to be d1scussed ater in the report).

.]_4&
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2. Useability: the application that can be made of a concept in

problem-solving, in the formation of additional-
{xconcepts, and in reducing the comp]exity of an
environment. ) .

| “
* 3. Va11d1ty ,%l the extent to which the experts agree on the

' /f' def1n1tion of a part1cu1ar concept

V4

4. - Genera11ty// ~ the number of subc]asgls and subordinate concepts
wh1ch a concept gncompasses. ) )

- 5. Power:E - the extent to which a concept facilitates the

) . ° acquisition of additional concepts. _

6. 'Structﬁre: ' Jﬁaf rule by wh1ch the attrifutes of a concept
S : are related to each other .

7. Pérceptihf]ityﬁ the extent'to which a concept can be sensed.

8.j’Numeronsness: ’ the relative number of instances of a concept
3 that can be observed or imagined.

/?he important thing to;recognize is that concepts can be communicated
and as such ‘are the essential bu11d1ng blocks of Hﬁman 1earn1ng For this

xreason, each individual's conceptua] world is constantly changing and

" 7. ever expanding. “And teachers have, as their primary role in educat1ng

individuals, the task of conveying concepts--concepts of all kings:
concrete,‘abstract, general, specific, supra-ordinate, coordinate, sub-
ordiante, and "what all." '_ o v v
To assist the reader to understand the cohcepts presented in this
final report,hcertain words will be defined?in terms of their use inm
subsequent chapters of the report. ., o o N

Concept Formation: Accord1ng to C]ark (1975), concept format}on is

the ab111ty to correctly: - ‘ SR PN
1. Ident1fy the critical, semi-critical and noncritical
properties of a concept. 2 :

Ay

2. Sort out or identify new instances and discriminators
of a concept that are presented by the teacher.

15
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3. ’Find new instances of the concept w1thout help from
/’the teacher ~(p. 58) j

Pos4p1ve Instance A stimulus 1item which exhibits all the critica]

~ C properties 6f a concept in their appropr1ate re]ationship is a positive |
1nstance This term is used 1nterchangeab1y in the literature with the
terms “examp]e“ an¢ “exemp]ar ) g T _-\

. Negat1ve Instance " A un1t which aqcord1ng to C]ark (1971) elther

v
conta1ns or d1sp1ays "(a) none or some but not all of the cr1t1ca1 ‘pro-
pert1es of a concept in their appropr1ate or 1nappr0pr1ate relat1onsh1p, or
(b) all the critical properties of a concept but in an 1nappropr1ate rela-

tionship" (p. 261). | N

Irrelevant Attribute: A property of any'particular.example which .

according to_Mark1e and Tienann (19697 can be varied without changing the

example to a no*{j* e,
~v‘_ .‘.'

Relevant Attribute: Re]evantlattributes[ére_those characteristics

)
which according to Woolley and Tennyson (1972) are essential to the item .

for it to be classified as pelonging to the concept. This term is used

interchageably in the literature with the terms "essential characteristic"

T and "critical property." . ' ' 3 -
Value: Qualities which according to Arnone (1971) are the variations

. that a particular attribute may undergo.

| Educable Mentally Retarded (EMR): A wide]y\accebted definition of
this term doegr not exist. Although the term is used frequently in educa-
_ tional settings, the term "mildly retarded" is more commonly encountered

' outside the field of education. Individual'states are expected by USOE to

determine the criteria for classifying students by handicapping conditions.

4 _ &
In the Administrative Guide ‘and Handbook for Special Education (1973), the

b

-
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: Ce . R
Jexas Education Agency-defines "chi]dren who arE‘educablé mentally
. >

-.. retarded“ as “those who revea1 a red0ced rate of inte]lectua] development

~and 1eve1 of academic achievement below that of their peer age group as « |
- evidenced by s1gn1f1cant deficits in all essential learning processes" ;i
(p. 4). Robinson and Robinson (1965), the authors of an oft-cited textbook -
definition of the ‘term educable menta]]y retarded describe EMR's as imdﬁ-T T
v1dua1s whose Iq’ s fa]l 1n the range of 50 to 75 and whose genera] academ1c
achievement is expected to- be between the third and sixth grade level by
late adolescence For this study, the TEA definition: rather than the more .

traditional definition of Robinson and Robinson will be used

Special Needs Studentsv The Pﬁblications Committee of the American ’ 7/;7 :

Vocational Association (197d\\has tentatively defined- specia] needs students““
‘as "those persons who meet the criteria as- handicapped or disadvantaged-
persons who reduire speciai.programs, modification of programs, or supple-
mental services to help them succeed-in a vocational education program"

(p}- -43).

Disadvantaged Person: That person who is unable to meet the criteria
to enter into, or is unable to progress in or to complete a vocational = ™’

. —

- education programrbecause of: academic‘:nderachievement; difticu]ties
with the English 1anguage; socioeconomic and cu]tural'background which

| impinges‘negativeiy on that person's motivation, attitudee and lack of =

‘ knowledge of the world of work;.and who, therefore, requires a supple-
mental program,‘modiﬁ;cation of.a regular program, or a special service

to succeed in a vocational education program.

©
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CHAPTER 2:  VARIABLES AFFECTING CONCEPT LEARNING

.
Vo -.//

* In one sense, vocational teachers occupy a unique position in the
i

—

trad1t1ona1 K-12 educat1on cont1nuu\; From the standpoig; of many students ;
e ..

1n vocat‘ona] education, the vocational tegcher stands at the gar end of
the line, wh1ch is to imply that what the student learns 1n vocational >
educat1on 1s the capstone of eleven or twelve years of public education ‘

Ny .
' Of greater s1gn1f1cancez however, is the fact that what the student 1earns

‘\‘ ﬁ .

1n vocat1ona1 education will determ1ne in large measure both the type “of
- Job he or she will -be ablecto obta1n after ex1t1ng education and the level
‘/ of sophist1cat10n with which he or she wi]] be ab]e to perform on a job.
Thus, the effect1veness of the-vocatlona} teacher_1n conveytng the funda-
mental skills and concepts of a particular~trade and the proficiency |
of the student in 1earn1ng the bas1c skills and concepts of a trade are of.
L great 1mportance ' _ : |
| irIn general education' (referr1ng to nonvocational education) it appears
that most students surv1ve the system regardless of the type of teach1ng
which they are exposed to from teacher to teacher, yéar, to year, and class
to class. In vocationd] edué%tion, by way .of contrast, the ultimate -
‘criterion of success‘in'a course. of study is perforuance’on a job rather

,than grades- received for inéschOOI performance' Thug "n mahy ways, being

successful in vocat1ona1 ‘education 1s even more é“?‘ cé?u%han be1ng success-
ful in general education"With the exception of the fundamenta] skills such
as reading, writing, and arithmetic). To teach vocational_concepts o)

that students’uill successfully learn them, a teacher‘must be aware of the
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variables that influence concept learning and, fUrthermore7Qpe able to .

{ manipulate the variable$ as a part of tne'teaching act. *

Variables that Affect Conceﬁt Leérning

% Previous research has'made it éwident that there are many variables .

' which]E::juence concept;form%tion; a fraction of which are shown in

| Figurel, - N
<’-\  ) . Y ‘b.\ \ ) ' . - 5. - .
' : ) . : _ -~ Figure 1 .. -~ w o ;)
Variables Influencing Concept Learning |
\-A *
( Variable Category L . Specific Dimensions - o
Chdfgcteristics of i_ ' Age, IQ, SES, Personality Traits,

T the Student " Motivational State, Ambition, Self-
. ’ ' concept, Predccupations, Cogn1t1ve ,
Style, Prior Achievement ' '

~Characteristics of Presentation Mode, Reinforcement
the Learning Situation - - . Schedule, Feedback, Group Size,
\\\ ‘ Labels, Extent of Exposure to Stimulus’
- \ . Items, Pretraining, Pngctice Shaping
L b . Schedule
Characteristics of the Numerousness and Perceptibility -«
Concept to, be Learned of Instances, Concept Rule, Type of*
Co R : ‘Instance, Concept’ Dimensions, Rele-

- vancy "and Dominance of- Attributes

Concept learning is a complex phenon::on\\\Ehfn in carefufly controlled :

4 4

' 1aboratory sett1ngs it is difficult to account for all of the factors that
~ influence the acqu1s1t1on of concepts In thé typ1ca1 vocational c]assroom
or 1aboratory sett1ng, these factors are, 3reat1y multi- ‘ed and only a sma11
fract1on of\them can be isolated for careful study The findings of pre-
vious research on the three variable categories: 1dent1f1ed in Figure 1 are

briefl{jdiscussed in the following segment of the report.
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can be very ineffective even when pcgsumably effective teaching sérategies

and eff1ciency of concept learning. These égétors however, oannot be

have only limited practical application for the classroom teacher

Charaéteristics_of'the Learner . : A 7

“ Other things being equal the characteristics of the learner w1ll often
predetermine the eff1cienty with whiCh concepts are learned.  Hence, unless
{
the characteristics of- the learner are.taken into account, concept teach1ng

are used. . o ) .

-

There are several learner haracteristics (for example, IQ, soctﬁécoQ

qnomic states (SES), and age) over Whlch the teacher can ‘methually

no control For learners of allZ:ges, 1ntelligence has served as an R,

\

accurate predictor of both interitNonal and incidental concept formation

Age, like IQ, has also been fpund to correlate poS1tively with the rate
manipulated; therefore, altho!gg they may be of theoretical interest, they

Some traits of ‘the’ learner affect1ng concept attainment can be -
manipulated through tra1n1ng procedureg? thus are of practical interest to
the classroob*teacher.~ When conceptslnust be inferred from a set of cuesy
impulsive students:have been noted to require significantly more trials to
solution than reflective students. Further, it has been found that Tow- '
anx1ety students acquire concepts more rapidly than do high-a nxiety students

_High-imagery students have out perfgrmed low-imagery students (matched for
‘sex, age, and IQ) in learning the names of objects. Performance on
dimens1on preference tasks also has been found to predict rate of acquisi-

tion in concept-idejiification tasks. However, it has been learned that

pretra1n1ng on nonprgferred” d1mensions eliminates the preference effect

-20



-dimension was essent1a1 to the solution of the task, Ingerso]] found thatL/

'pretra1n1ng procedures cou1d be used to. anul the d1fferences between

10 . ) o iz

Us1ng a b1Sensory auditory-visual d1g1t-span task, Ingerso]] (1970) .

- identified "visual attenders“ and "aural attenders " When the preferred

e

1t significantly influenced levels of attainment Davis and Klausmeier

(1970) found that cogn1t1ve style a1so influences concept-1dent1f1cat1on

performance /Tnd1 iduals whom the authors 1dent1f1ed as high-analytic on

. an embedded f1’hres test so]vedvconcept-identification prob]ems with

greater ease than d1d 1ow-ana1yt1c subJects Again, it was learned that

students who scored h1gh and those who scored 1ow in an embbdded figures

test. . S ‘ s ‘ | ’

| | . | \,3
*It has been repeatedly found that prior achjevement is the most accurate e

T

fpred1ctor of success 1n concept learning. Unfortunately, there is very &

L11tt1e systemat1c mon1tor1ng of eduéational achievement in most school
systems, thus the only reliable method of determining prior learning for a
pgliicular student is the adm1n1strat1on of pretests for each concept to

be covered in a unit of instruction. Eventhoug teachers haJe\onlyflimited
control over prior achﬁevement from the standpomnt of research in concept
learning, it is po1nt1ess to try to teach a part1cu1ar concept to students
who have failed to grasp essent1a1 prerequisite concepts. For examp]e,
students nho'cannot perform simple computations or make simple measurements
cannot be tdught to make up a bill of materials without assistance.
Uffortunately, many of us are content to provide the hints and cues that
enab]e‘students to appear to be acqu1r1ng certain concepts and sk111s when
in rea11ty the concepts are beyond their grasp. The literature stresses

the importance of pretests to determine which students are ready to jearn

J
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~ 7
particular concebts and which stullents need remedial assistance prior to
‘moVing:on to more complex concepts.
IirAwareness:of the effecys of'varibusdjéarner charaéteristics on concept
ieerning eoupled with a kdquedge of the specific st;etegies for minimizing
or maximizing these effects'shduld make it possible for a_teaeher to 1pprove
the overa]T,]%veT\of cbncept attainment in tﬁe,clqssroom. . ) |

A

Characteristics of the Learniné Situzkion‘ a . ///

wing environﬁent 1nc1ud1ng, of course,

Manipuiat1on of the 1 £

instructional materia]s used to convey concepts d1rect1y affects concept

1earn1ng Consideraple research has been done to determine the\ n ,encg s

of various factors that can be man1pu1ated in a c]assroom sett1ng.
irMcMurray (1974) has exténsive]y investigated the effect of using a.
~ wide var1ety of examples to 1ﬂlustrate ‘concepts. as opposed to the,use of a
single 1nstancershown a@]arge number of times. In a ser1es_of sub- stud1es,
McMurray found that the.Wider variety of concept idstances were superior,' |
fpr “effecting significantly more correct c]assificetiens.ot ptevious]y,
unencountered instances than . . ; the narrow variety repeated" (p. 57).
McMurray, in citing the significance of her study, made -the following -
observations: | ' |

" First the individual classroom teacher who is looking -
for the most effective manner in which to present a concept
would clearly select as wide a variety of instances feasible
within available resources and resource materials. Second,
if time, constraints were such that only a certain number of
instances could presented, presentation of a wider variety
of concept instances of EMR students rather than repetition
of only a few would most likely to promote. better concept
learning. Third, when using a wide variety of concept
instanceq, the teacher would match examples with -nonexamples
on irrelevant attributes and present them together as matched
pairs in order to focus student attention on the only
.differing and relevant attribute. (p. 68)
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In a study of trait-treatment 1nteraction ‘between aptitude and instruc-
_tional medxéJ Snow and Salomon (1968) found that low-ability students
E acquired concepts more rapidly and with better recail with 1iye presen-
tations than with passive (film) presgntations. ~
“Ina study to determine the effect on performance of varying the
amount of detail in-a pictorial presentation of a simple and a complex
concept, Gorman (1973) found a 1ack of significant differences in perfor- 7
mance in a concept acqui51tion task 1n relation to the amount of pictorial
detai]-(iine drawings versus detai]ed drawings), presentation strategy .
(successive presentation of single instanées\versus simultaneous presen- |
tation of multiple instances) and grade level (fifth graders,»ninth graders,
p _

and fifteenth graders). [

Nelson (1972) found that greater visual detdii may be needed when
ambiguous concepts_are undergoing the process oﬁidifferentiation As
students become more fa iliar with a cdﬁcept, Nelson contends that less
visual detail may be needed to induceAthe concept. 4

- In an analysis of eleven studies reported in the iiterature; Nielson
" (1970) found seven studies (for tasks which involve recall, recognition,

- ard concept learnihg) in which pictorial stimuli were superior to verbal
stimuli, two studies in which verbal stimuli were superior to vigual stim1
and two studies in which no significant differences were noted. Caput
(1974) notes, however, that a careful ana1y51s of the findings of such
studies suggests that the superior effectiveness of pictorial modes over
verbal modes is a.function of the concreteness or abstractness of the

subject matter. Superiority of the pictorialrmode tends to disappear for

conveying content which has nonconcrete or action-process characteristics.

N
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Based on a review of previous research: Lewis (1970f concluded %hat
Below average students learn concepts better through piqtorial preseLfa-
tions and'profit mofé froﬁ pictor1a1'multiple-choice tes'\eptions then from
verbal presentatiens and verbal mu]tiplefchoice test optioﬁs. She conq//i
tldded fyrther that for complex, complicated concepts the best moda. of
A _presentation is‘a visual demonstration. A
A popularly held essumption_i% that young children learn concepts
~ more effeatively from "real” objects which capn be‘manibulated than from
pictorial representatqens of the concepts. Numefous researchers takiné .
this position advocate a liberal use of concret;bobJects in the teaching
of concepts to young children. In a concept acquisition study involving -
36 four-year-old subjects, Devore and Stern (1970) found thae/for ‘boys
: there were no s1gn1f1cant differences in gain scores which favored the
. use of conerete objects over p1ctures for teaching the names of common

/ # household articles. For girls, however, there were popular éssumptions

favoring the use of pictures over the use of real objects. In a related
study, Etaugh and Van Sickle (1971) found three-dimensional objects

were discrimihated more readily than two-dimensional photogréphs of the
same objects by kineergarten_children. For college students, on the other
hand, Fishkin ané&ﬁ+shkin (1970) found no significant diffenences between
the tactual and visual sensory moda11t1es‘?3;-B§ocessing information
prov1ded that the stimulus dimensions in the discrimination task could be

‘discriminated both visually and tactually. s S

Baker and Popham (1965) designed a study in which theﬁ presented’

. \ .
ps of students enrolled in a teacher preparation program at the Univer-

-

sity of Cadifornia with identical sets of instructional materials, with
: [
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the exception that ohe set of materials had pictorial embellishments.

Pogttest data'indicéted that there were no significant di%fergnces fo;

,variéb]es associated with aépievement. ihere were, hqﬁg&er. significant
‘ . \_ /\\J i /, .|. - A R ‘

differences in favor of the ‘embellished version of.jhe matgrig]s in an . .

affective ‘,;'ating gf/the ma'geﬁ?ls by thg student users. g

Caput (1974) made a study of the comparéti&e effe¢tiveness. of four

_ different visual-verbal presentation modes. / The four modes—-Spoken verbal - -

(S); Printed verbal (Pr); Spoken verbal th.printed verbal (SPr); and

L

— /}///’gboken verbal with still pictufes (SP)--wére examined in each of the two

f experiments in which a randomi zed postfest4on1y'design was used. As a

4

measure of the dependent variables, Capdt used three objective criterion
tests to measure .three cogﬁTf%ve learning tasks: Tlearning facts, fo]lowing
procedﬁres, and classi#fing con 'pts! Following an anilysis of’fhe‘data
derived from his study, Caput dre\'the following conclusioné:

J \ . ) . - .
1. The sound/pictorial mode tended ‘to be the most eﬁﬁec-
tive mode for classifying concepts. : *

2. The simultaneous presentation of nonreialhant infor-
mation through both audio and visual chpnnels resulted
in higher levels of performance than through either .
channel alone. ' i

3. Providing relevant pictorial cues rather than presenting
verbal information alone-produced high performance in

learning facts and classifying concepts. 3

4. Audio and print forms, tended to yield equally'effective.
levels of performance on cognitive  learning tasks.

5. Pictorially-supplemented presentations produced higher
levels of achievement on pictorial tests than did verbal-,
only, presentations. (p. 91) :
Several studies have been made .to 1hvestigate the superioritypof the
two principal sensory channels (the auditory and”the visual channels) used

in learning. ;Supériority of either channel appears tg some extent to be
2D
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. task specific, that is, to be related to.the nature of the task. Under
cifcumstances of high redundancy, th@ combined use of both the auditory w{

and the visual channel appears 0 be superior to either channel alone

(Hsia, 1’968- Hartman, 1961). Studies Which have found visual presentations :
superior to aural p#esentat1ons ar%bcounterbalanced by studies which have

found the super1or1ty associated with the auditory mode. Ann Lewis (1970)

notes several advantages and” disadvantages of both types of presentation
J

modes:

1. For teaching abstract scientific concepts:
a. The visual presentation alone is capable of teaching
a concept.
b. Verbal presentation facilitates a need for. know-
ledge of technical vocabulary; and uses less time.
c. A difficult concept is best taught tgrough a v1sua1
- ~ presentation. :
d. Transfer is facilitated best between visual and
verbal presentation,

2. With‘regard to shear quantity of sensory response,
verbal stimuli, because of their less restrictive-
- nature, are superior to visual stimuli.

3. Pictures-are more easily remembered than words due
to their more distinctive characteristics.

4. The efficiepncy of visual presentat1ons in learning
decreases with age.

presentations are mote effective in aiding teaching..

5. Certain types of wowrds (verbs) accompanying pictorial ﬂ///
(p. 273)

- Other findings of importanceﬁregarding the arrangement of materials in .
concept learning have been noted by Razik (1971) and Sanders, DiVesta

“and Gray*(1972) Razik found that concept 1earn1ng can be impaired by
allowing an 1nsuff1c1ent amount of time for students to attend to cues
presented audiovisually. Sanders, et.al. (1972) found that a presentation

e
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strategy in which similar instances were'b1ocked lead to more rapid
acquisition than d1d,1nt:;m14§ng the 1nstances.

'irAnother variab]e having-a sign1f1cant effeét on concept learning
.and which can usua]]y be manipu]ated W1th1nathe classroom is the mode of

responding. Rowe (1972) found that verbal responding during a discrimi-

_nation 1earn1ng task was_superior to nonverbal responding (pushing a

button) for college students. %n a,repiicationrof.the'study with fourth

"’J

‘grade subjects, Rowe aga1n found differencés ig the d1rect1on ziich favared

- a yerbET over a nonvéYba] response mode Lewis (1970),summar12 S her

9

findihgs on the effects of verba1121ng in the fol]oWing manner:

1»~~
w1, Verba11z1ng the correct dimgnsional va]ue‘faci]itates v

¢ ‘“ sh1ft1ng§ : O ‘ @ e
. X g £,
2
* 2. N1th very young th11dren, verbalizing the correct
response was better th@*no response.
” “ 23 e
3. MWith fam11?br mater1a1, overt responses are 1n;39n1f-
_ jcant ¥n facilitating problem-so]ving ;é” ‘ .
23 = ® T
. 4. Speaking-first training, as opposed to 11sten1ng-f1rst
training’ best fac111€ates 1earning

5. While overt verba]ization faci itates concept attaiﬁment,
. the explanation for this is unknown. (p..273)

- R

ﬁ/':A{Remforcement of correct respgnses has been found to increase both
te

appears, however,'u:be unceroainty in the manner in which: reinforcement

rate of 1earning concepts and the'eff1c1ency of 1earn1ng them. There

. should be g1ven. Cahoon (1970) fqund superior yesults with an intermittent

feedback schedule; (that is, giving re1nforcement_on a random basis) others
have found continuous feedback-to be superior. Negative reinforcement

has been found by some. to be superior to positive reinforcement; others

- &

have noted thenreverse More (1969) found de]ayed -feedback to be super1or '

to 1mmed1ate-feedback. Bucher found that the benefits of reinforcement

¥
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Werq»dimiéished when a competing reinforced activity was also available.
Smith (1975) made an interesting finding: In a concept learning task the
students assigned to a feedback and practice conditiony did significantly
better than students assigned to a practice-only treatment. The effeéts
cues, exémp]es, bracticé, and feedback were found to be

4
cumulative with the best performance done by the group receiving the

Lo . C
combination. " -

of providing

.Feedback given during a concept learning task (usually referred to as
prompting) has also been shown to facilitate concept attainment (Merrill
a:z Tennyson, 1971). However, Hardman and Drew (1975) found that the
greater the reinforcemént“in'a concept learning task the less the rate of
incidenfé] learning. .

The use of labels in concept learning has also been studied in depth.
Providing highly meaningful labels facilitates concept attainment to a
greater extent than low'meaniqgful labels. ﬁtaugh énd Averill (1971)

\ found that student-producedflabelﬁ for stimuli in a discrimination learniné
task were not superia} to experimenter-imposed labels--provided the latter
were meaningful to the student. Dickeréon (1970) found that the learning
of distinctive names (labelf) for relevant cues in a disqriminétion problem
was superior to the learning of labels for the rrelevent cues,

_Although not widely examined, researchers have sought to determine
" the effects of grouping on concept learning tasks. Klausmeier (19f4) fqund
that students in grbups inferred concepts in fewer trials than students

°  working individual]y. Piland and Lemke (1971) found no signiffcantA

difference in learning efficfency for either homogeneou§ or heterogeneous

§ w

grouping conditions. In a later study however, Lemke, Leicht, and Miller
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_than did training in homogeneous groups. The authors presuried that the

lfl8 . l

1

(1974) found that for low-ability students training to induce a particular

_concept in heterogeneous groups resulted in better trénsfer performance

verbalizations of extroverts in the heterogeneous groups féci]itetéd
the acquisition of solution strategies ‘for the Tow=-ability students

Just as feedback influences concept learning so do certain types of
preinstructional activity. White, Richards, and Reyno[ds (1971) found a
significant4tnverse re]ationship between the number of pretra%ning problems
students received and the .numfer of trials to criterion. Mogre, Hauch,
Bidd]e‘ and Houtz (1973) found that-thelacquisition of cdnceptsAuas
improved by the imposition of a risk cond1t10n--1nss of reward for incorrect

performances. Ne1sberg (1970) found that "advance organi zebs" (1ntroductory

lessons on the concepts to be presented) fac111tated the learning of concept;.

Levie and D1ck1e (1973) also noted fac111tat1ve effects of organizers for
d1rect1ng attention to re]evant attr1butes Viel (1975) found that a pre-
instructional explanation of the use of instructional obJect1ves s1gn1fﬁ-

cantly influenced the attainment of concepts. Etaugh and Aver111 (1971) =~

' in a study of the effects of labeTing on a discriminatiqn‘learning task _

for five- and ten-year-olds found that verbal pretraining did not affect
the discrimination learning of ejther age_Qrodp: However, it should be
noted that the discrimination learning tpsk was too easy to permit optimal '

demonstration of labeling effects.

o v

Concept Variables

The nature of a concept itself predetermines in part the ease or

difficulty in which the concept will be learned. Some concepts can be -

)
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egsilyniearned from definitions alone, protided the meanings of the defini-
tion;lare accessible. to the student (Anderson and ku]havy, 1972). Other.
concepts are more readily learned from combinations of definitions and
rational sets of instances (Feldman, 972). Some concept attainment tasks
‘are fac111tated by the use of negative)instances, others by the use .of
positive instances, still others by combinatiqns of positive and negative
instances (Tennyson, 1973). Mark]e and Tiemann (1969) have found that
pos1t1ve fnstances produce significantly better generalization than negative
1nstances and that negative 1nstances produce significantly better discrim-
1nat10n than positive 1nstances '

3 Early studies by Hovland and Weiss (1953) and Olson (19632 showed‘é
superiority for the use of all positiye 1n$tanees'1n teaching eertain types
-of eoncepts. Later studies by Denney (1973) and Tennyson (1973)-showed a
superiority for combinations of positive and negative inﬁtances (exahples
~and nonexamb]es) Ckark (1975) has found that the more critical attributes
’ P concept has the morefgiscriminators (c]osely related concepts) it is
likely to have, hence the more prec1se'the teaching must be in order tq"
prevent mfsconceptions. For this,reason, Clark.distinguishes between
negative instances which d1ffer'fromla concept?by- only one attribute or
dimension and negative instances -that differ along sevenal dimensions. The
former he calls discriminators andiemphasizes the importanee of drawing
attention to .the single attribute on which a concept and its discriminator(s)
differ. Houtz, Moore, andADavis (1973) have had similar findings to thoee
of Clark. B |

Not only does the type of instance influence concept learning, the

i

number and type of attr1butes of the instance likewise 1nf1uence concept .
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attainment. A linear increase in the number of instances to solution and

§'.performance errors has been reported as a function of increasing numbers

5 of attr1butes (Granzin, 1975).

Houtz and Moare (1973) found that in a nondimensioned concept learning
task’ when: the relevant attributes remained constant across instances, the
moét efficient 1earn1ng occurred when all of the irrelevant attributes
’cﬁanged When the relevant attribute changed from one 1nstance to the
next, as in the case of a1ternat1ng positive and negative instances series,
the most efficient learning occurred when the irrelevant attributes °
rewa1ned constant.

When presenting a definition with conjunctive relationships between
the critical attributes, Markle (1975) found that the technique of arrangingiﬁ
‘the critical attributes on separat!ﬁ1ines produced better cfassification t
‘than did a 11near prose presentation of the same words.

Severa] studies have found that increasing the number of irrelevant .
attributes across instances inhibits concept learning because it reduces
the capability of students to attend to and utilize the relevant attributes
of the stffuli (Scandura and_Voorh1es, 1971). Similarly Campione and
Beatbn (1972) have found that the magnitude of transfer;from one task to

_ another 'is in part a function of the siﬁflarity of the stimuli.

The research findings discussed thus far apply equally to all students.

Because this study focused princfpally on the concept learning of the

mentally handiCapped,f@ br1ef discussion follows on the cutccmes of'concept

learning studies with the mentally retarded.

31
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Concept Learning by the Mentally Retarded

~n the reyiew of specific concept learning studies, it §s often d1ff1-
.

cult to determine a researcher s rationale for involving the mentally
retarded. There appears, however, to be two principal reasons for 1nvolv1ng '
them in such studies; one apparent reason is to doeument the abflities and “
inabilities of retarded persons to formulate and utilize various kinds of
concepts, while a second apparent reason is to determine what strategies

best facilitate the learniag of cencepts by retarded persons. Although the
first reason is of theoretical interest to this study, only the second

reason is of practical importance. The latter will, therefore, be dea1t '

» wﬁth to the greater extent. §0::>th1ng is obvious; mentally retarded
persons,-for the most part;~acqu1re concepts at a slower rate and with less
efficieney than noaretarded persens of the same . age and who have been
exposed to the same or comparable 1nstruct10na1 Qettings |

Before c1t1ng the outcomes of spec1f1c studies which compare the |
learning of concepts by retarded persons to that of others, it should be
‘pointed out that retardation 1tse1f is defined in part as 5 deficiency in

- verbal léarning ab111ty, thUs'it is not surprising to find that retarded

persons generally perform inferior to nonretarded persons in comparative

studieslbf.verbal learning. Deficiency in the overall learning of retarded
peréons has been attributed to‘numerous factors: ’(1) motivational deficits

(Harter, Brdwn, and Zigler, 1971); (2) memory deficits (Baumeister,>Hawk1ns,

and Holland,,1967); (3) incidental learning deficits (Brown, 1970). In

fact, so much attention has been focused on the Tearning deficits of.

.retarded persons that an entire theoretical approach to the education of
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>retérded persons has resulted. For a description of the deficit-theory
approach, see Gold (1975).- |

When the performancerf retarded individuals bas been compared to
that of controls matched‘for mental age (MA) and chronological age. (CA),

it bhs been found that retarded persons in concept acquisitioﬁ tasks make
the‘most érrors, take the mos£ t{me, and require the greatest number of
trials to criterion (Blum and Martin, 1§60; Milgram and Furth, 1963,
Browh,'1970- B]ount- 1971; Ullman and Routh, 1971; Lobb and Childs, 1973;
Miller,\1973 Switzky, 1973; Bower, 1970). It should be noted, however,
that the ‘differences in concept learning between retarded and nonretarded
persons vary with the complexity of the 1earning task.

Miller, Hale, and Stevenson (1968) noted that the differences between
the perfbrmance of retarded subjects and normals (both CA and MA matcheg)
increased as thé_]earning task was increased in verbal complexity. When
the concept attainment tésk has been sufficiently simple the dffferences
noted above tend to diminish to the po1nt of insignificance (Gargiulo,
1974). Unfortunately, only a few of the studies comparing the concept
attainment of retarded and nonretarded individuals have noted specific

" factors which hélp to exblain the observed differences. Zeaman and House
(1963) noted that retarded children may egperience difficulty in concept
learning tasks because of an impaired abi]itj'to ;elect out and attend %o
specific relevant'dimensions Lobb and Ch11d§ (1973)/observed that retarded

.individuals were able to utilize verbalization procedures as well as
1nte11ectua11y average subJects, provided the procedures were s1mp1e and
meaningful to ‘them. Bower (1970) found that EMR's acquired arithmetic

vconcepts less efficiently than nonretarded students but the differences
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in the efficfency of léarning were less for the concrete areas of:money,
time, and calendar than for the abstract areas of numerical reasondng,
work problems, and measorement.-?K1ausme1er and Loughlin (1967) companéd

~arithmetic problem-solving abi]ity across different 1nte11ectua1-1eré4s.
Differences in the retention of mathematica] concepts were not significantly
different across the three groups, but it was noted that retarded 1ndﬁ‘1—

" duals were less persistent in attacking problems, more prone to offer 1

&«

oy

incorrect solutions, and less inclined to use a systematic apnraach 1n

solv1ng problems than were nonretarded subjects. =

Despite the consensus concerning the 1nferior performance gf the t;
retarded in concept learning tasks, studies have found that the,mentaliyr ¢
retarded may perform as well as nonretarded individuals of the same MQ{
as a result of: (1) repeating the task or performing a s1m11ar'task ‘ %
(Blum and Martin, 1960; M111er, 1973); (2) keeping w1th1n the conceptual ]
framework of the retarded subject (Blount, 1971); (3) making the task
nonverbal in nature (Milgram and Furth, 1963); (4) giving EMR's the bﬁeht '
of add1t10na1 verbal cues (Landau, 1968). .gﬁk‘ ‘ ‘93 —

Because retarded persons attain concepts less efficiengly than others
do, one may expect to find numerous stud1es wh1ch investigate gtﬁgtegies
for improving concept 1earn1ng by retarded persons. Along these lines,
McMurray (1974).notes, "Unfortunately, the empirical studies on effective
strategies in concept teaching are few, and those with the mentally
retarded are virtually nonexistent" (p. 12). nIt can=be assumed that many
of the strategies that affect concept learning in a positive way for non-
retarded persons will have a similar facilitating effect for retarded
persons although'ft is not a foregone conclusion. that the concept formation

research with normal children can be applied to EMR populations. o
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&

% A review of numerous studies disclosed fewer than 15 strategies that
were found to improve concépt learning by retarded persons. A summary‘of
" the strategies that have been found to improve the learning concepts by

A o~
\

retarded persons includes:

-

1. Providing familiarity with related higher order concepts
(Tymchuk, 1973) o

\ N
2. Providing verbal cues and modeling (Yoder and Forehand, 1974)
. . . v \

3. Prov;ding sufficient practice on the task (Baumeister, et al.,
1967 »

4, Focusiﬁg attention on the relevant aspects of theé task (Brown,
1970; Gold, 1973)

' 5. Encouraging double responding between the stimulus presentation
and reinforcement (Wunderlich, 1971)- .

6. Increasing the number of relevant dimensions (when the task is
A inferential in nature) (Ullman and Routh, 1971) '

7. Providing various forms. of verbal and tangible reinforcement
 (Insalaco, 1970; Harter, Brown, and Zigler, 1971)

8. Providing self-monitoring aids and cérrective feedback (Milgram
and Furth, 1967) : .

» ' '
9. Having the student state the learning objectives (Warner and
DeJung, 1969)

10. Increasing\fhe number of exemplars (Tymchuk, 1973). P
11. Fami]farizing.the Student with concept names'aﬁd exemplary words
(for tasks which use the same concepts but different exemplars)
(Tymchuk, 1973). '

Severa] researchers have sought to determine the effeét of auto-
instructional methods of teaching on verbal learning tasks with the menta]]y
retarded. A paired-associates study by Vergason (1966) compared a tradi-
tional method of presentation to an auto-fnStrﬁctional’method of presen-

) tation with educable mentally retarded s%udents who ranged in age from

7.0 to 14.6. Although both methods produced good retention rates on an
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immediate posttest of 20 sight vocabulary words selected from the "Peabody“
giéture Vocabulary Test" and matched with cokresponding pictorial i1lus-
trations, there were significant differences favoring the auto-instructional
presentation on delayed posttests. given at intervals of one, two, four and
fourteen months after the treatment. Other stgdies which favor the use of
auto-instructional techniques Qith retarded persons were noted‘in a pre-

.vious section of th{s review of the literature.
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X CHAPTER 3: MODELS FOR TEACHING CONCEPTS .

Just as concepts d1ffer along several dimensions, so do approaches to
teaching concepts. The important thing to remember 1s that all of the
approaches to teaching concepts which have been published in the Titerature
are research-based. Moreover, a]l.gf then have certain elenents in
common, and the differences between them would appear to many to be str1ct1y‘

academic.

The Markle .and Tiemann Model .

The Markle and Tiemann (1969) model for teaching concepts is cited
frequently in the literature. ‘The ftrst step in prepe}ing to teach a
concept according to Markle and Tiemann s to determine the critical and
irrelevant attributes of the concept to be taught,j In each case, the
critical attributes consist of all the properties of a concept which
every example of the concept must have--to remove; a cr1t1cai attribute ¢
would make it a nofiexample. The irrelevant (or noncnitical) attribute
consists of the properties of a particular concept which.can be varied
without changing it to a nonekample. The pfocess of concept analysis
which we have been discussing is illustrated ‘Figure 2.

Markle and Tiemann suggest that the number of positive examples of
a concept that are needed to teach the concept is equal to the number: of
irrelevant attributes of the concept S1milar1y, the number of nonexéﬁples
"needed to teach a concept is determined by the number of critical a§§?1- LR

e

butes of the concept. In the example above there are three irrelevant
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Figure 2

Analysis of. the Concept
Round Head Machine Screw {
Attributes Critical Irre]evan€> Action Suggested
a) Color (type Vary the colors
of metal X . (Silver, brass,
’ bronze, color
coated)
b) size , X Vary the lengths,
< . and diameters
c) type of thread X Vary coarseness
of thread
d) slot in head X‘ Show nonexamples
: (Phi111ps head)
4 Il
e) length of threads X< ° Show nonexamples
(2/3 of body) (Rivet, sheet
metal screw)
f) bearing surface X Show nonexample
(shoulder) (1ag screw)
g) pointed base X Show nonexample
: (Flat head cap
screw)

éttributes: color, size, and type of thread. Examples would be needed to

—_ .

i1lustrate at least two varigtions‘in each of the noncritical attributes:
\

This would require at least two examples which would 111ustrqte two
different types of SAE thread ratings. To illustrate th%cal'
attributes, a minimum set‘of nonexamples would be needed so that a non-

~ example could be shown for each critical attribute. Again, a single item t
could illustrate more than one noﬁesﬁentia] characteristic. For example,

a phillips recessed point screw could be used as a nonexample of the thread

R -
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) 4
length for a standard flat head wood screw and simultaneously used as the

nonexample of a straight slot which is characteristic of all standard
flat head wood screws.
The Markle and Tiemann approach to concept teachring is more fully

explained in their 1969 publication: Really Understanding Concepts: or

in Frumious Pursuit of the Jaﬁbgggock. .

A

The Clark Model for Teaching Coqggpts

O0f the many Todels for teaching concepts reviewed by the authors‘of
this final report; the most effective model in our opinion"is‘that which'
has been developed by D. Cecil Clark (1975)_and will be discussed at
length 1n~a forthcoming book which L1ark has tentatively éntit]ed: |

Teaching Single Concepts: Procedures Based Upon Experimental. Research.

Clark himself makes the claim that his instructional format is "especially
helpful in teaching concePts to children at the primary and 1ntermed1§te
levels as well as to slow and educationally retarded learners" (p. !I,
1975). There are five principal components in Clark's format for teaching
concepts: (1) identification of critical properties, (2) fermation of.an
objgctive, (3) selection of materials, (4) presentation of thé concept,
and (5) evaluation of‘concept formation. Based on this format a lesson‘
outline for teaching ﬁhe concept the "Standard Flat Head Wood Screw"

*

_was deVe]oped as presented on pages 30-32.

i
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Lesson Plan for Teaching the Concept
"Standard Flat Head Wood Scréw"

T — o

1. Identification gf‘cr{ticdl properties

A. Critical properties: - ‘
1. A flat head with a straight slot across the diameter
2. A bearing surface that tapers inward toward the body
3. An upper portion of the body (approximately one-third
of the body) with no threads ,
. 4. A lower portion of the body (approximately -two-thirds
' the length of the body) with threads
5. A pointed base 7

B. Semi-critical properties: None '
(A semi-critical property is a characteristic which some
experts consider essential and other experts do not.)

C. Noncritical properties: °
1. Type of metal or finish
2. Siaze of diameter and length
3. Coarseness of threads '

II. Formation of an objective

A. Following the completion of a prescribed set of instructional
materials, the student will have formed the concept "Standard
Flat Head Wood Screw."' As evidence of this, he will be able to:
1. Discriminate positive instances of the Standard Flat
Head Wood Screw from other types of metal threaded
fasteners ) , .
2. Distinguish between Standard Flat Head Wood Screws and
closely related concepts such as the flat Head Sheet
Metal Screw, the Flat Head Machine Scrgw, and the Flat
Head Cap Screw - o
. Generalize across a group of positive .instances and
~ discriminators :
4. Select new instances of the concept from an array of metal
threaded fasteners, .

~
w

III. "Selection of materials

A. Positive instance for formative stage:

e
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»

' B.'Posjtive instances for confirmatory stage:

-

IV. .Presentation-of the concept

v A. In the presentation of the concept, a series of positive
examples ‘are shown first and each critical attribute is empha-

. sized. Next an entire array of positive examples is shown and
the essential attributes are once again emphasized. This step
is: followed by comparison between positive instances and
closely related nonexamples (sometimes called discriminators).
The nonexamples are then reviewed together with a final -

. display of the positive examples and a review of their -
essential characteristics. (See Appendix A for a set of = -
materials which illustrate each of the steps d1§€h5$gd herqg)f

: g i

Yo B .
vyt e

i
P

N
_A. Immediately -following the concept formation, the‘learne?ffs_ B
given an opportunity to.practice identifying the concept/from
an array of'closely related concepts. This process is often
called a formative evaluation phase. ' '

9"“."41'

V. Evaluation of the concept formation




32

Immedjate feedback is given for each response made. If non-
examp are identified as examples, the teacher immediately
reviews the materials which cover the item missed--or the
teacher takes a new approach to covering the point missed.
when the student 1s -able to perform to whatever criterion has
\\\\\\ , "been set as evidence of concept mastery, the teaching process
‘ is over temporarily. After an appropriate interval, a final
evaluation (summative evaluation) is made to determine if the
" concept can be recalled following a predetermined lapse of
time. If the student continues to perform to criterion, the
concept is presumed to be mastered--and will in all probability
be correctly recalled 1f intermittent use of the concept is

made for an extended period of time.

Other Models Reported in the Literature -

N

In addition to the.two mode]s_for teaching‘concepts that have been
presented for cOhsidéﬁation in this report, there are several othérsa
discussed in the literature. Becker, Engelman, and Thomas (\671) developed
a hode] that can 5& applied to-teaching abstract'concebts such as mathe-

‘ matica]'computapions és weii as applied to teaching concrete concepts.
Klausmeier, Ghatala, and Frayer (1974) also discuss several sfrategies for

teaching concepts although they do not éspouse a particular model as such.

'Verduin'(IQGZO presents a design for teaching concepts in Conceptual Mbde]s,bf‘

in Teacher Education, an Approach to Teaching and Learning. The Verduin .

model, however, is less practical than either Clark's or-Markle and . -

Tiemann's.

_ For an excellent discussion of a model for teaching mathematics concepts,
see the publication of Becker, Engelman, and Thomas entitled, Teaching:

‘A Course in Psychology.

The important element of all the models presented here is the concept

‘analysis--listing the critical and noncritical (irrelevant) attributes of

42
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the concept and selecting or developing examples to-illustrate the critical’

and noncritical attributes.

-2
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X CHAPTER 4:  STRATEGIES FOR'; IMPROVING CONCEPT LEARNING.

Several of the studies on. concept learning reported in the literature

\compare one teaching strategy to another. Other studies discuss specifc

strategies for improving concept teaching. This chapter will ;ummarize the'

findings of several of these studies, but a detailed discussion of the

strategies is beyond the scope of this/report For additional information,

consult the Bib]iography ol ‘ - 1

: -The superiority of specific strategies has been documented through

research activities carried out in both clinical settings and “classroom

In Figure 3-a summary of the outcomes of studies which have

settings.
;The

compared one, coneept teaching strategy to another is presented.

superior strategies are listed in the left co]umn.of the figure and the

corresponding 1nferior strategies are listed in the right co]umn.

Effective Strategies for Teaching Concepts

To improve concept teaching, consider us1ng any or a]] of the fo]]ow1ng

strategies derived from the 11terature :
1. When presenting concepts for the first time emphasize their
critical properties (attributes or characteristics) and to the
extent\possible de-emphasize their noncritical properties.
“When pointing out the critical attributes of‘a‘concept, allow
students ample.time to examine the attributes and encourage the

students to repeat aloud the names of the critical attributes.

4 -
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‘ F1ture 3
' Superior and Inferior Strategies for Teaching Concepts

Superior / : . Inferior ‘
Strategies . Strategies : y
) Yy ,
1. Being told the critical . 1. Discovering the critical
a;tributes of a concept - ‘attributes of a concept
2. DOvert responding (stating | - 2. Passive responding (thinking
critical concept properties about critical properties
. out loud) only)
3. Live presentat1ons (d1scuss1ons,b 3. Passive presentations
demonstrations) ' (films, printed materials,
. “ etc.)
4. Concrete stimuli (pictures, 4. Verbal-only stimuli (words--
objects, diagrams, etc. . printed or spoken)
L 5. Listing properties in outlines, 5. Liﬁ ﬁﬁ ‘properties in
- tables, énumerations,:etc. stra1ght text
;7 6. Positive feedback (points, 6. 4Negat1ve feedback (threats, T
praise, privileges) : risks, demerits)
7. Simultaneous presentation of . 7. Successive presentation of
: examples (up to four examp]es examples (examples shown
s presented together) one at a time)
8. Wide variety of examples 8. Naf‘row variety of examples ¢
‘ displayed repeatedly T
9. Double responding (stating 9; Single responding (stating
answer twice) answer once) t
10. Simu]tanéous presentation of "10. Presentation of information .
information through audio and through one “sensory channel
visual channels - - only

3. Summarize the critical attributes of a concept repeatly during
the initial concept presenta%ioh and during periodic reveiws at

future inte(yals.

45 - L




10.

11.

12.

13.

points or ot

37

Encourage active responding during concept preséntations. Move
at a stimu]atinggbace but:not so rapidly as to loose the attention
of the students. -

Give sufficient feedback to the regponses of students. (Both
positive and negative. feedback influences concept leérning.)

Use cartoons and visual emphasizers (arrows, pointers, boxes,

" underlining, etc.) to focus attention on critical attributes.

Practice is essential in coﬁcept léarning. Intermittent (spaced)
préctice is better than continuous practice that is not repeated
at regular intervals.
Labeling the critical attributes of a concept facilitates concept
1éarning. #Labels should be as clear and simp]elas possible.
The greater the number of pretraining problems bresenfed the
greater th€ ease’of concept learning.
Under certai. conditions, imposing a risk condition (loss of

:Ei types of rewards) can facilitate concept learning.
Conc%se, clearly stated definitions in conjunction with examples
facilitate the learning of concepts. |
Fegdbéck after both correct and incorrect responses fa;i]itates
concept learning.
Practice iﬁiforming concepts incréases the ease with whigh'

. N
related concepts are learned. ? ) Lo
.\‘ "

K

AY
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14.
15.
16.

17.

Norking‘in-pairs can facilitate the 1earﬁing-of concepts.
Simple concepts should be taught before complex concepts.

Concepts to be taught shou]d be analyzed to identify their criti-

‘cal and noncritical attributes prior to a presentation of the

concepts.

Auto-ins;ructjonal techniques. can be effectively used to supple-

ment live concept presentations.
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CHAPTER 5: EXPERIMENTAL PROCEDURES FOLLOWED IN THE STUDY

o

- a
Extensive preparation was required fgr'conductiﬁ; the series of sub-
stud?és discussed in ;his f}naI report. For the individual who—may desire
to replicate a portikn pf'the study, detailed information may be obtained
from the dissertations of Barry (1976), Goodwin (1976), and Hull (1976).
.The.folloying account of proéédures followed in Phe study is intended to
provide sufficient detail to the reader in order for him or her‘ta derive

~a maximum understanding of the findings of the study rather than to

duplicate thé study. _ /o -

Development of the Instructional Lesson
The lesson format developed for this series of sub-studies wa§ based
on the Clark (1975) model for teaching concepts. An outline of the lesson
! .
format was presented in Chapter 4, and a sample of the instructional mate-
rials based on this lesson format can be reviewed in Appendix A. -

Prior to developing the instructional materials, the critical

" attributes of each concept to be presented were identified (see.Figure 4).

Development of the Instructional Materials

The development of the instructional materials for the study was
carried out over a period of se;éral months.' The principal production
techniques used in the development.of the materials ;Tl{ be briefly des-
cribed in this segment of the report. In order to carry out the coordi-

nation of the visuals with the accompanying audio transcriptions. The

48



Figure 4

‘Cr1t1ca1 Attributes of Five
Metal Threaded Fasteners = . Y

_—

Bearing !

Concept Head Surface Body '?§se
. ) ‘ _ : ..
Standard Flat . Flat with. Tapers Top Third Rointed
Head Wood Screw Straight Slot Inward Wi thout ' o
: Threads--
Bottom
Two-thirds
Threaded
Round Head Rounded With Forms Completely Flat
Machirie Screw .Straight Slot  Right . Threaded
: or recessed Angle : 3
With Body ! |
Fillister Head Slightly Forms.Right Can be Oval-
- Cap Screw Rounded Head Angle With - Wholly or haped
‘ With Straight The Body Partially (\
or Recessed Threaded
, Slot
Hexagon Socket Hexagon-shaped None Wholly Six
Se? Screw Cavity Cut Threaded Stand-
. Into One End - . ard
‘k 0f The Body Shapes
Y
Hexagon Hexagon-shaped Forms Right Threaded Up Flat
Head Bolt With Straight "Angle With To Two-
o - ' The Body Thirds of
The Body
‘~ y
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preparation of the various visuals is briefly described in the following

;_”/,/paragraphs.

Line Drawings

Line drawings ranging in size_from 10cm: to 17cm. in length and 2cm.
to 4cm. in diameter were drawn wifh.the use of Rapid-O-Graph pens (numbers
00-4) and standard qrafting 1nstrument§( The original drawings were
hounted on a sheet of cardboard measuring’55.88cm. by 76.20cm. and were
photographically reduced to $0% and 25% of their original size. From the
reductions, ENCO 1250 metal ﬁ]ates were prepared for use on a 1250 multi-
1ith offset press in the produbtion of mqster_copies suitable for the
development of the instructional materials. When assemb]ed the masfer
copies were used to print 350 packets of 1nstructiona1 materials using a

1250 multilith offset process (see Appendix A).

Detailed Drawings

_ Several of the detailed drawfngs were made by shading in portions of
the line drawings with heat resistant Zip-A-Tone. Other defai]ed drawings
were developed from Art-0-Graph projections of the bhogogrqphs which Had
been mgde of the aetual objecfs used in the study. The original drawings
were mounted on cardboard and reduced in the same manner. as the line
dréwings. The reductions then were used to make Photographic Mechanicaf
Transfers (PMT's) which, in‘turn, were used on a 1450 multilith offset
press to produce the materials from which the master copies were deve]oped;
The master copies were used to print 50 copies of the instructional book-

lets using a 4250 multilith offset process (see Appendix, B).

o0
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Photographs o , . -

} The production of the black;and white photographs was carried out by’
the author of the study and two assoéiates. Standard photographi¢ equip- \
ment and accessoriés were used in the production of the photographs except -
for a device that was constructed fo eliminate distracting shadows. The
special device, called a shadowless box, made it possible to photograph
the fasteners against a perfectly neutral, shadow-free backgrouéd. The

specifications of the device are given in Appendix C.

4
\

To photograph the fasteners, a 35mm. single lense reflex cameré-using
an'a§sortment of attachments was mounted on a copystand adjacent to the

. shadowless box. Upon completion of the photographing, the negatives were

processed according to standard procedures-prescribed by the Easigaé
Company. A fine-gréin developer was ‘used in Tieu of a standard‘d-'57‘7 S
The prints were developed witﬁfthe'use'of a 4" x 5“.en1ar§er and chloro-
bromide, polyconfrast, single-weight, sémi-mdfte photogfhphic paper.
lStandardgprocessing steps were followed forgfhe developmeht of the prints.
The original photographs were then cut to appropriate sizes and
mounted in frames identical to those developed for thé 1ine dréwings. When
a master copy of all the materials had been assembled, each page of the
o;iginal materials was again photographed using a standard copystand set-up.
The negatives and\prints were processed in the same manner as described
above with the exceptian thatlan'ectamatic-process was usq&_in the develop-
ment of the prints. The 8" x 10" photographs‘here ihep inserted into Vinyl
‘sleeves andlput i&to three-ring notebooks for use by the participants

in the study. (See Appendix B for an example of the photo aphic materia1s.) :

ol
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35mm. Color Transparencies (slides) \A

43

| The co]or s1ides were a]so photographed and processed by the author
£t

he copystand set-up used was the same

L]

of the study and his assoq{}m

as for the photographs..\Ihgqshaﬂowless box was again used, but in the
deve]opment of the slides tﬂe fasteners were placed on a sheet of clear
acetate within inked frames which corresponded in size to the frames
devé]ohed for the 1dne drawings. Visual emphasizers, identical to those
used in the Tine drawings, and 1dent1f1cat10n.numbers and Tetters were
p]aced on g]ass frames and shifted for each photograph. as needed

After the photographing, the film was developed according to the pro-

cedures prescribed by the Eastman Kodak Company. The processed film was o

‘then moun ted into 2" x 2" frames and placed into an 80 frame carousel tréy.

Pho rams

In their simp]est form, photograms are shadowgraphs mede by placing
opaque objects on a sheet of photographic paper,'exposingvthe paper to
Tight, and then developing it in the same manner as photographic prints.
Originally, the photograms for use in this study were developed as des-

cribed above. It was learned, however, that a similar product could be

%
obtained by projecting a 35mm. color transparency onto photographic paper

“and deVeloping it. Because of the inordinate amount of time requijred to

produce the photograms ig the former method, the latter method was used
eventhough the product which resulted-was not a standard photogram.

The photograms were produced and ﬁeunted on b]agk construction paper
in a fohmat similar to that of the Tine drawings. The modified photograms

were then photographed using a‘standard copystand set-up and developed in

~

92 ’



44
y

’

the same manner as the photographs had been. The 8" x 10" photograms were
inserted into vinyl sleeves and put into three-ring notebooks for the use
of the participants in the study. (See Appendix B for an example of the

photograms. )

Actual Qéjects

In order to present the actual objects to the'students in a manner
resembling the presentation of the line drawing§ and other 1tems._frahes
suitable for holding the fasteners were constructed from balsa wood. .
Letters and‘nuﬁbers which servedlas visual emphasizersiwere adhered tot‘:
the @alsa frames. The frames were made to be placed 1-'front of the
participant as he or she was taughg the attributgs of one of the dbncepfs

in the study. S

Overhead Transparencies

, ' ’
Overhead transparencies were made from the original set of line

drawings using a standard thermofax process. The transparencies were
not mounted.
2 ,

Programmed Booklets

e | ]
The programmed booklets were prepared by printing an accompaﬁying

script adjacent to each’ frame on the original set of line drawings (see

<

Appendix B for an example).
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Audio_Scripts o : .

%
A script was developed using the technjcdl language of the fastener
industry. This scripg?bhowever, required the use of several terms which,
it was thought, would not be a part: of t;e language repertoire of retarded
individuals. To determine the effect of the use of technical language in -
an instructional progreﬁ, Sub-Study 4 was concefved, It was desired )
‘to keep the language of the scr1pt as s1mp1e and meaningfu] to the learner_
as possible, but at the same time to mafnta1n a reasonable degree of tech-
nical integrtty inasmuch as most tradesmen make exclus1~e use of the terms

of their trades_ and expect others to use the same technical terminology.

(Those who have tried to purchase replacement items for mechanical devices

'have undoubtedly already found this to be true. ) Script 1 (see Appendix D

conformed both to the requirements of Clark s lesson presentation format
and to the. standard term1nology used in industry and technology. Script-
2, however, (see Appendix D) substituted analogous terms for the technical

if
terms used in Script 1. All of the terms in Script 2 were believed to be

'a part of eachvstudent‘s.language repertoire (this was later disproved,

however). - . ;
The audio transcr1pt1ons were made by an individual who held a F1rst
Class radio announcer's license. The same 1nd1v1dua1 was used to produce

all of the transcriptions. To ensure the qua]ity_of the'recordings they

- were recorded with the use of a reel-to-reel, semi-professional recording

desk (Pioneer Model RT 1050) at 7.5 inches per secondxdn 1.5 mil. Scotch
206 Professional Mastering Tape. A Micho AKG ST-707 Unidirectional Voice

Microphone was also used. The reel-to-reel transcriptions were then

04



4 - \

transferred to cassétme tangs for convenience and to make them dseable on

standard equipment that was dvailable in thevc1assroom | o, \
Irrespective of the number of technical words appelring in either

script, an effort was made to keép the overall deve] of communication

cdmprehensible for the students involved in the study. To mon1tor the

level of commun1cat1on for the two scr1pts, the Easy L1sten1ng Formu]a

(ELF) developed by Irving E: Fang (1966) at the Un1versity of California

was used. The ELF was designed to measure the average sentence difficulty-

of television newscasts. The correlation between the ELF and the Flesch' .

Read1ng Ease Formu]a was +.96 for 36 television scripts and 36 newspaper

. samples. Based on an ana]ysis of 152 890 words of text -Fang found that

the ELF scores of the most highly rated te]ev151on news programs a;araged

around 12. By compar1son, anl analysis of the technical and the nontechnical

scripts used in this study averaged 4. 48 and 2.18 respective]y A break-

down by.concept of the ELF scores for the two scripts is given in Figure 5.
Development of the Dependent Measure

A test was needed which would assess the ability of thé students in the
;tudy to (1) cofréctly'select posftivewinstances.from an array of related '
concepts including close-in”nonexamples (nonéxamples which differ from
examples by only one attrlbute), (2) select nonexamples w1th1n both closely
” matcned and divergent pairs, and (3) generalize across groups of positive
and negative examples. Ih addit1on to meeting the usua].cr1ter1a of
validity, re11ab111ty, and useab111ty, the test items were expected to
follow certain rules c1ted.1n the literature by Markle and Tiemann (1975)

"A11 the examples and nonexamples the Student.js asked to process will be

0D



Figure 5

Easy Listening Formula.

Analysis of Scripts
Used in the Study

47

CONCEPT TECHNICAL NONTECHNICAL

Standard Flat . . ‘

Headywood Screw 3.14 ‘1.48

‘Round Head : -
. Machine Screw. 4.33 1;63

< , .

Hexagon Socket

-Set Scréw 5.5 3.23

Fillister Head ® i :

Cap Screw 519 2.18

Hexa Q; Head ,
».Boltg 4.42 2.36 »,

4.48 2.18

"AVERAGE E.L.F. SCORE:"

new and will bear a predjctab]effgiationship to the domain of the concept.

Concepts can neither be taught ar,tested by a single example" (p. 3). To

§atisfy“the latter requirement, the three equivalent test forms were con-

" structed from sets of examples and nonexamples which had been photograph-

ically reduced to make them differ in size from the examples- and non-

L

- examples used 1n'the instructional materials.

In its final form, the test was Comprised of the follbwjng items:

(1) 30-items which required the students to correctly classify a Singie

bq51tive instance from an drray of five related concepts, (2) 10 items

‘.- Which required the students to idehtify nonexamples when shown,a'matched

pair or a divergent pair of related concepts, (3) five items which réquired

56



the students'to*correctly identify dil of the positive instances in an

array of related instances of which at least two were positive instances.
Face validity of the test was rresumed to be high inasmuch as the

examples which comprised the test were identical except in size to the

items used in the instructional materials. Four instructors with extensive

backgrounds in agricultural engineering end jndustrial education were asked

to review the content of the test for accuracy. .The only error noted ih

the test was the identification of a Phillips-recessed flat head wood

screw as a standard flat head wood screw. This~ftem was cobrected upon

verification of the error in a standard reference text.

N
Content va11d1ty was built into the test by the choice of items which

N

were capable of measuring:

1, Overgeneralization--all pps1t1ve 1nstances plus some non1nstances
are classified as concept instances.

2. Undergeneralization--not all of the positive instanc‘and some
noninstances are elassified as cdncept instances.

-

3. Misconception--noninstances only are classified as positive concept

instances.

4. Concept formation--positive instances only are identified as

‘L
. examp]es of a concept.

Reliability of the test was first exam1neL by a compar1son of the
mean scores 9bta1ned in.a single administration of the test by a group of
agricultural engineering undergraduates at fexas A&M University (a group
presumably knowledgeab]e in the content of the test) with the mean scores
obtained by a group of EMR students from a local h1gh school. A signifi-

cant difference between these two groubszas obtained; the former group

07
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obtained abmean of 67 percentile while thé latter group obtained a mean of
30 percentile (a mean théh could largely be\attribdfed to th; guessing

" factor). Reliability of the test was further examined by administering
it to students enrolled in various vocatidnéi.education and educational
psychofogy c]as§es at Texas A&M University. A tesf analysis was Tade ap
the basis .of how students rated their knowledge of fasteners. _Fhe teff?
were analyzed by the Test Scor1n§ Service of the Data Processing Center
atvthe university. For 26 students rating their knowlegge of fasteners as L
medium or better, the modified KuQer—Richardson (K-R) 20 reliability
coefficiént Qés .863; for 25 studen%s Eating their knowledge of fasteners
as Tow the modified K-R 20 reltability coefficient-was .715.- For a group
of eight EMR's from Snook Independént School D}strict, the K-R ZQ relia-

“

bility coefficient was .944 following the treatment.
Selection of Schools to Participate in the Study

Specific procedure§ were followéd‘fn Securing the participation in the
study of students from five independgnt school‘districts. In twb-instances,
a formal proposal was submitted to the Superinténdent of Schools or his
designate. In these districts, the proposal was-revieweq/gndvapprovgd by
an indepen@ent committee of teachefs.' Approval. in both instances was
_granted based on tﬁe.potentiau'application of fhe study to the 1mpr6vement
of classrbom,teaching.- Pgrsonal appearances before the Superintendent(cf .
wSch601s were made by the prindipaq investigator of the study .prior to
cohducting the study in fhé three schools for whic formal proposals.ﬁere -

" not required. At least one orientation meetihg was also held with the

teachers of students to be involved in the study. ~Although these pre-study,
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contacts were time-consuming; they had beneficial effects on the subsequent
operation of the various studies. |
~ Permission to conduct portions of the study was‘obtained‘from the )
following school dfstricts: .
1. * Corsicana Independent School District, Corsicana, Teias.
(4,600 scho]ast1cs)
2. Bryan Independent School District, Bryan Texas
(8,340 scholastics) | BN
. 3. Houston Independent School District, Houston, Texas.
(212,000 scholastics)
4. Klein Independent‘School Digtrict, North Houston, Texas.
. (6,000 scholastics) | -
5. Brenham Independent School District, Brenham, Texas.
(3,700 scholastics) | ~

6. Snook Independent School District, Snook, Texas.

(50Q s¢holastics)
H ’\‘:Q
Selection of Equipment to be Used in the Study

Only a limited amount of equipment wasiheeded to conduct the various"'l
sub-studies. A WOllensak Model AV ZSST cassette tape player-recorder and .

AVID H/88 headsets were used for the audio presentat1ons A Kodak Ekta?ra-l\

E4

" phic slide proaector, Model AF-2, was used for the s]1de presentat1ons

A standard overhead projector was used for the presentat1on of the tranég

i

parencies. The projection and audio equipment were arranged in each c]ass—«

‘(

X
room in a manner which provided for optimum v1ew1ng and listening by theb,‘

‘students, but at the same time created the least disruption to-the customary "

?
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.\
arrangements within each classroom. The slide presentation was projected

against a standard 4' x 5' movie screen. ’ ' . -
Research Design for Sub-Study 1

The statistical design for this study conta1ned.three independent
variables:‘ groups, treatments, and trials, and formed a'splitfplot
‘factorial design (Kirk, 1972)\wjth 4 x 4 x 4 levels of factors (see
Figure 6). The number of students assigned to ‘each of the cells ranged
from eight for EMR's to‘ll’for thefCVAE and_BT students” The LLD group
.contained only four persons perécell 'so a.supplemental analysis was
conducted using LLD. students from a second school dlstrict Comblnlng

3 .
the LLD students fronl’ the two d1str1cts resgﬁted 1n a mean of nine LLD

students per cell although comb1n1ng the. students(was unnecessary for the

£ L
'

analys1s of the data e , i oo . ,
p2 o . . ,'. » t“: ' 5 ~:, ' "’-»:TY \il i ) ’
A Resear&h Des1gn for Sub- -Study 2
i ¥y
‘,:) ‘.

'}- Sub-$tudy 2 con1sted of (l)san anaTyS1s of sample variance using

¥ ‘9
mult1ple t-v tlos across five visua) presentat1on modes and a control

N

‘r

% -
-7

0%
group,,(2) an analysi§ bfYIhe d1fferences between’ speclflc treatment means
. } ’
sing t-rat1os and (3) Y ser1e; of orthogonol polynpm1al analyses to

' *determ1ne the presence of trendsxacross successive posttests for five

i . . . ".

- isudl prasentation modes. y ¥t e

P>

N

5 - , & .
Agtotal of ten randomly selected subqects were randomly assigned to

v’:l"

' ) eachyﬁfﬁf1ve exper1mental cpnd1tlons (v1sual presentatlon modes) and &

.‘ )

qgitrol ;Kbup Th1s resulted in six céﬁéz for' the analysis of sample
iance as indicated in Figure 7. .

¥
&
-
g
«
.
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’ Figure 6 -
EXPERIMENTAL DESIGN

Pre- Post- Pos t- Post-
Group Treatment - test test 1 test 2 test 3
EMR X] 01 02 03 “04
X2 0] _02 03 04

X3 0] 02. 03 04

LLD X 0 0, 03 04
X2 0] 02 03 04

X3's 0] 02 03 04

C 0]‘ 02 03 04

’ Xa. O % 03 0
X3 0] 02 \ 03 ”04

C 0] 02 03 04

"Building X, 0 0 "0 0
Trades 1 1 2 : 3 _ 4
Students X2 0] 02 03 04
5 -0, 0 03 04

C 0] 02 03 04
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Figure 7

Sources of Treatment Variance
for Sub-Study 2

Line Detailed Photo- Photo- Colored

Drawings Drawings grams graphs S1ides Control

Five separate concepts selected from the general concept class, metal
threaded fasteners, were presented to tﬁe subjects who were éssigned to one
of the five presentation modes, Prio;.to and-immediately following the
treatment, the students were administered a 45-item test to determine the
extent to which they were able to correctly discriminate positive instances
of the five concepts from noninstances and the extent to which‘they were
able to generalize the specific concepts across classes of related concepts.

A11 groups were pretested and administered three sucéessive posttests;
the first of which was given immediately after the treatment, the second
agproximately fouE)weeks after the treatment, and the third approximately

eight weeks after the treatment. The basic design of Sub-Study 2 is.

portrayed graphically in Figure 8.

Figure 8

Research Design for §ub-$tudy 2

Group Pretest Treatment Post] Post2 Post3
1 0 Line Drawings 0 0 0
2 0 Detailed Drawings 0 0 0
3 0 Photograms 0 0 0
4 0 Photographs 0 0 0
5 0 Colored Slides 0 0 0
6 0 Control 0
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Research Design for Sub-Study 3

Sub-Study 3 consisted of an a priori orthogonal comparisgg betkeen

o visual presentation formats and a control group. Actual objects

ere used as the visual stimuli for one experimental group, and liné ‘
drawings of the objects were used as the visual stimuli for'a second
experimental gro;p. Basically, this experiment was an extension of‘
Sub-Study 2 which originally included actual obJects‘as one of the qréatment
qonditions to be studied. The actual objects were later dropped frdm Sub-
Study 2, however, because unlike the other treatments it 1ntroduced$the
need for one-to-one interaction between the experimenter and the subﬁects.

o’
ﬁ separate experiment, therefore, was added to the study.

'? Because it was found in Sub-Study 2 that line drawings were not
sign1f1cant1y different from the other visual modes, this part1cq}ar3mode
was arbitrarily selected as an experimental conditions in Sub-Study é
thus making a comparison between the most abstract v1su1{’nmde of présen-
tation and the most realistic form of the corresponding concept. Both
treatments were administered in a setting which permitted one-to-onei
interaction between the subjects and GQQ experimenter. A control gr&up
was tested across the same material but was given a treatment consistiqg
of instruction in the identification of two hand tools. The basic feseérch

design for Sub-Study 3 is portrayed in Figure 9. : ?;D
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! Figure 9 |
Research Design for Sub-Study 3
Group Pretest Treatment Post;. . //
* A
1 0 Line Drawings 0
2 0 Actual Objects 0
3 0 Control 0

Research Design for Sub-Study 4

Subtstudy 4 featured a comparison between two types of audio transcrip-
tions, éﬁe'usé of technical language versus the use of analogies and words
presumedfto be in the language Fepertorie of the squects. As in Sub-Study
3; two éxperimenta] groups and a control group were utf]ized and mu]tip]g
posttests were administered so that a trend analysis could be made of the
rate of retention for the experimentq] groups. fhe rese§§ch design for

Sub-Study 4 is shown in Figure 10.

Figure 10
Research Design for Sub-Study 4

Group ° Pretest Treatment Post] Post, Ppst3
. | » . . . ;
o N J ]
1 0 Technical Language 0/ 0 0
2 0 Nontechnical ‘
‘ . ‘Tanguage 0 0 0
3 0 ControT” 0
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Research Design for Sub-Study.5
*

Sub-Study 5 used a pretest-posttest design without a control group
(see Fggure 11).

vr
Figure 1ﬁ
), .
Research Qesign for Sub-Study 5 .
Group . . Pretest Treatment Posttest
1 0 Lecture with Overhead 0
; 2 0 " Programmed Booklets .0

variance was controlled by assigning classes with similar character-

istics to corresponding treatments depicted in Figure 12.°

Figure 12
Assignment, Strategy for Sub-Study 5

School A School B
Girls Boys Girls Boys
AM ® ""---...----- @ I AM @ ---..-----'O

---""M""'--

PM /:D @--------..--"' --55’1"-"" @

Programmed Instruction

Lecture with Overheads «----
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% CHAPTER 6: FINDINGS OF THE STUDY

In this chapter the findings of the study are presented, but the
implications bf the findings are not discussed until Chapter 7.
"
Performance Differences Between Four Student Groups

The first sub-study sought to obtain an accurate comparison of the

- performance of varidus groups of vocational students on a concept learning

task: EMR students, LLD students, CVAE students, and Building Trades (BT)

students. Performance levels were determined for each of the groups by

administering a pretest, a treatment, and three successiVe posttests.
Approximate—‘\%ég students were involved in this sdb-study, the

results of which are shdwa-in Figure 13

Performance Across Pretest and Three Posttests
by Student Classification -

25 [
20} EMR
EEE LLD
15 } ¢ CvAE
@ X
s lII BT
10 ’
k4
&
x 5’
™
c

Student Classification

*The maximum possible score was 44
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The range of performance fell between a group mean of 23.5 for BT
students and a group mean of 16.4 for the EMR students. In an ana]ysisA
of the raw scores across all tests (including the pretest), it was observed
that BT students scored significantly higher than EMR, LLD, and CVAE

students as noted in Table 1.

Table 1

Results of“thef ultiple Comparison Test
for the Main Effect: Student Classification

Classification . EMR . LLD CVAE BT

Number of Scores | ’

Averaged N =128 N = 64 N =192 N =176
" Mean 16.4 19.7 18.0 23.5

To show the éonsiétency of the findings across the four’student groups,
the performance of each group on the pretest and the posttests is presented
in Figure 14. ¢

From Figure 14, it can be observed that the initial performance of the
students as measured by the pretest fo]]oweJ a similar pattern on the

posttests with the exception that the LLD spudents outggrformed the CVAE

6"
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. _ Figure 14

Performance by Student Classification for: a
Protest and Three Posttests

30
25t .

y

20

1s |

Raw Score

10

~

Pretest | Post1 'Post2 Post3

students on the three posttests a]though their baseline behavior (pretést

| performance) was inferior to that of the CVAE students. ‘

An analysis of thevdifferences in performance by the véribus s tudent
groups wou]dtnot be complete without an ané]ysis of the gain scores 4d )
échieved,by the four groups. Gain scores are in many ways a more accurate
indicator of learning on a particular task.thén‘réw scores alone, because
they eliminate in part the advantages given to groups which score high_on
a pretest Eut subsequently do not learn as much as groups which score
1ow onithe pretest. Gain scores are defined as posttest scbres minus bre-,
test scores. The gain scores for all groups across the ‘three posttests

D

- are presentéd in Figure 15. ¥ , ' L Y

N \t. ¢
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o Figure 15
‘ £Gain Scores for All Groups Across
.A11 Posttests ’
8 3
-7} T ¢
I4 ¢ ‘
6| Lo
S s} L ESEMR
~ L . N =
3 ¢ B Loy
£ 4} B8 cvae
2} [
|

Performance by Student Classification.
. Across all Trials (3 Posttests)

'

) ' performance in terms of gain scores was not,s1gn1f1cantly different
across the four.groups. Compared to their pretest performances, it‘can be’
observed that EMR and LLD students learned proportionately‘more than the
CVAE and-the BT students. A breakdown ofvthe‘performance'by groups across
the three posttests revealed a similar pattern Again, it can be seenrin 4
Table 5 that the superior learning performance of the LLD students held

~across each of the posttests. The ga1n scorqif:“ CVAE students were less

s E

than the other groups across . the three posttesrjiﬁand EMR and BT students
W )
' performed about equal to one another Retention across the three succes-

sive posttests 'did notssignificantly, increase or decrease.

The Effects Speech Rates on Learnlng ? //k_

G A second obJect1ve in Sub Study 1 was to determine the effects of

time- compressed and time- expanded speech on the learang of concepts
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" Figure 16

\

Gain Scores for A1l Groups
' for Three Posttests,

.
b

q .
8|-
r .
w 6F
Q
<
3 5 .
[V ] "
£ 4t )
o e
(4] 3_ 7'};
R /.
2- o r:‘;;
¥
1F [AY
0 :

_ Postlc- Post2 Post3

For th1s study, students were g1ven 1deﬁ;1ca1 visual materia]s but were -
assigned to oral presentat1ons at d1fferent rates of speed ranging ‘from
75 words per minute (wpm) to 225 wpm. The performance of students aSS1gned

to=the various speech rates are shown in F1gure 17.

) F1gure 17
Effect of Words Per MinufeuAcross
e : e all Trials and Groups
) : 9 VR A
8t » q
. B ‘ ) )
[7,) 6 . R \ ar
- .
5. ' -l . "t\’
S 5 o : |
s 4 Cmy
s 3 = PN N
3k ii' ! ]:I’ .
2} : Vgt
Y ey
0 : -"- > . w' "l :
75'wpm 150 wpn 22% wpm»,f R
' ; . S
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The effe?ts of the rates of speed were not s1gn1f1cant1y different
across the three speeds, the implications of wh1ch are discussed at length
in Chapter 7. The three. rates of speech influenced concept 1earn1ng

similarly for all groups and all trials.

The, Effects of Technical Terms on Learning

WY

T, . . ¢

A second sub-study dealing with oral presentation variables investi-

«

gated the, influence of two levels of technical terminology on the acqufsi-
tion of ‘concepts by EMR students. Two taped transcriptions wpre prepared
one with a high level of” techn1ca1 terms, the other with a mimimum of

technical*terms. The gain“scores for the two groups plus a matched

‘control group for.the first posttest are giben in Figure “18.
i : . : - .
"Figure, 18

Gain Scores for Two Levels

o © Lof Technical Terminolog#
) .
25 : : . _
' o ' Nontechnlcal
¢ 81 . o . , ' Scripi
20} . S = B IE;wmcu :
" : ; ’ ' ' cript
2 st m ContrgJ Group
3
o N\ 5
= 10
(4]
5 p
o 22 BN A
Post1 P‘ost2 ’ Postg, .

3

_ It is readily apparent that the treétment having a ‘large number of

technical terms did not adversely affect the performgnce of students on the

b4
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three posttests. To the contrary, s{ﬁﬁdehts rece-i\)ir_lg the narrasive with

the technical téms scored higher on -‘keach posttest than did students who

received the.nontechnical script. Both éroups performed signiﬁcant]y

better than a matched coptrol group. " Retention of the concepts across

three posttests adm1n1stered at approximately 30-day 1ntervals did not

51gmf1cant1y increasé€ or decrease for either treatmevg 1’&
. 4"‘("

The Effects of Varioqs Visua] Presentation Modes on Learning /

The next series of sub-studies exammed the influence on concept

learning of si v1sua1 presentation modes (1) line drawings, (2). detai]ed
drawmgs, (3) photograms, (4) photographs, (5) 35mm. color slides, and
(5) actual obJects The first of th1s semes of sub-studies involved
five visual ’modes The gam scores assoc1ated with each v1sua1 mode across

three posttests are graphed in Fxgure 19

~ Fig"g're 19"

. Gain Scores for.Five Visual Modes
v Acrqss Three Posttests
, E Photograms
20F Photographs
(%] oe B H
g, sl ‘Line Dréffvings
QO . ° IS
(%]
j =
= 10}
(&)
5- H
C 1 ' . ‘o : O A
- Pcsttes‘c1 Posttestz_ Pnsttcest3 5
E ] <53
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The differences between the groups were not significant at the .05 -

4

level (five chances in 100 that the data could have occurred by chance);
but they were significant at the .07 1eve1.! Thus, it can be said that -

there were trends favoring line drawings and colored slides as the most

effective visual presentation modes fon.teaching the concepts in this s tudy.

N

In a related study which investigated the effects on learning of A
line drawings (the format with the least visual detail) and actual objects
(the format with the greatest visual detail). The outcomes of - this. s tudy

are given in Figure 20.

Figure 20

Gain Scores for Two Visual Formats

. Control
20F ,
@ Line Drawings

g 15k ’ # Actual Objects
Q. . -
= 10F !
(&)

5F \

0 RERRS

There were no differences in the gain scores obtained by the partici-
pants in this sub-study. It is intereéting to note, howevgr,'that\fhé
_performance of students assigned to iine drawings in this study was .

superior to that of the students assigned to line drawings in the previous

-

73" 0

& study as depicted in Figure 21.

r
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“interaction between the experimenter and the participants)
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It is assumed that the two groups had equal potential to achieve the

higher gain score and that the observed difference was the result of an

" instructional variable which we presume to bé'%group size." The students

received identical instruction except one treatment was administered to
a group of 20-students simultaneously] while the ether treatment was \
administered to a maximum of four students per setting, thereby giving

the higher scoring group considerably more rapport with the experimenter.

. A possible explanation for the observed differences is given in Chapter 7.

A second informal analysis was made between a group d(”"ED students
in the Bryan Independent School District and a correspondfng grdup of LLD

students in the Klein Independent School District. Both groups received

identical instruction except in one instance there was % high degree of

whereas, in

another instance, interaction between the participants and the experimenter

was minimal. -The achievement in terms of gain scores of the \two groups for

three posttests is shown in Figure 22.

\ 74""
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Figure 22

Gain Scores Associated With
Experimenter/Pupil Interaction

Low Interaction

\

[
(3]
Y

o (Bryan)

§ . 7] High Interaction
“ 10 (Klein)

[ =
3

"Individualized Instructio) Versus Group Instruction

Another sub-study sought to determine the effect on concept'learning'
of two instructional modes, a leciure presentation with overheads yersus
programmed booklets with a wr1tten script. N1nty -two students part1c1-.’

" pated in this sub- study w1éh 46 students assigned to each treatment the

data for which are presented in Figure 23,

Figure 23 ' 3%“
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Performance Across Two
Instruction Modes

Overheads
. Group Lecture
@. Programmed
Instruction

Raw Scores
[#%)
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25}
20 | = 23
)P
1’ 5 = . »
, ' 5 Pre- Post
Q | 75 '




The st

udents who participated in this sub-study were administered

67

several additional tests in order to determine the types of interactions

which might occur between certain characteristics of the.learner and the

instruction

al program to which they were assigned. The means and standard

deviations for the various independent measures\yre presented in Table 2.

In addition to the student variables identified in Table 2, the cor‘r‘b

lation between pretest performance, posttest performance, and gain scores

was calcula

ted for ten variables. These data are shown in Table 3.

Table 2

Means and.Standard Deviations
for Selected Student Traits

—
-

Characteristics .
Treatment , Spa. Form Finger
1Q Read Arith ReYa’ Perc. Dexterity
Lecture with X 83.7 6.0 6.3 97.8 96.5 87.2
Overhead SO 10.0 1.2 1.1 24 .4 15.1 23.8
Programmed X 80.5 6.2 6.2 98.0 90.5 86.9
Instruction S 10.9 1.4 1.4 24,2 15.2 17.4
Table 3

Correlation Between Selected Student
Variables and Test Performance

Pretest Group Kuder S P F Read Math IQ

"~ Sex

Gain Score -.3252. .1475 -.0059 °.087 .2711 .0312 .0836 .0926 .0814 -.0631

Group Kuder - S P F___Read Math Min Sex

Pretest

-.3309 .1028 .4281 .057 .1395 .3631 .2892 .4406 .325 .1236

-~

Group * Kuder S P F Read Math IQ Gain Sex

“Posttest

-.1679 .1138 .4728 .298 .1155 .3287 .3133 .4619 .495 .8068

v

7
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| Using se]ected independent measures as ‘the rationale for djviding

the students 1nto various subgroups, the effect on learning of particular
student character1st1cs was examined. The outcomes of the analyses Y
associated with this portion of the study are given in the tables tha£
follow. In addition to depicting the pretest and posttest performance
for the two treathent, the graBﬁs\denote the number of students used in

the calculation of the group means and the gain scores for each group.

oM .

(¥t

Figure 24

The Relat1onsh1p Between Sex and Performance
Across Two Instructional Modes

SEX--Lecture with Orerhead--Tr 1 SEX--Programmed Instruction--TrZ
Ma]e , ’\ cooonnmun ewwmessoum Ma'le
40 L Fema]e ““o —— 40 s —— Fema‘le
35 B 35 b
2 30} ‘ 30 b
3]
v 25 F 25 }
‘% "
< 20F 20 ¢
15 F
M F
» 10F
7 N| 24 21 s b o Nl 19 28
» G!'15.5 16.7 Gl 17.3 13.5
— 0
Pretest ‘ Posttest Pretest Posttest
. r , - \ Sy

In this Study,‘males scored higher than females on the posttests for
& both treatments (PI 35.1 and L 38.3 versus PI 28.8 and L 33.8). In terms
of gain scoreaz the females obtained the higher gain scores for the lecture
format, and the males obtained the higher gain score for the programmed
instruction format. Both sexes performed slightly beiter in the lecture

situation than in_the programmed instruction situation.

’,
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Figure 25
j?he Re]étionship Between Group and Performance
Across: Two Instructional Modes
Jroup -Lecture with Overhead--Tr 1 [eroup -Programned Instruction--Tr2:
[ ite - : ce=t == White .
MEX/Am ossssnssnn . ssemonses M/Am
35 F 35F P .
. /I
£30f | ' 30 o
(8] . , ""
(Vo) 25 - ‘ '\‘ 25_ ,' . .
< 20t 20r -’
15 - . ' 15 o ".--"
, B W . M/A B W M/A
107§ 10r . _
N {18 21 6 . Nl 20 22 5
I Gl16.3 14.5 21.2 | 6| 161 14.8 12.2
0 0 .
Pretest - Posttest Pretest - Posttest
In terms of groups Whites scored higher on both the pretest and the
posttest (PL 19.1, 23.9--PL 33.5, L 38.3) than Blacks (PL 12.0, L 16.9--

- PL 29.9, L 33.2) or Mexican/Americans ‘(PL 14.5, [ 16.7--PL 27.2, L 37.8).
Blacks, however, had higher gain scores than Whites on both treatments and
better than the Mexican/Americans in the programmed instruction treatment.
In terms of gafn scores, Mexican/Americans performed significantly better
than any groups in the lecture setting and performed significantly-better
in the lecture setting.
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Figure 26

TheLRelat1onsh1p Between IQ Levels and
Perfoﬂwaﬁce ‘Across Two Instructiona1 Modes

1Q--Lecture w1th Overhead--Tr 1 IQ--Programmed Instruction--Tr 2
High e ' oW
Medjum “se=ssese evesasacss Madium
Lo —— ' —-—-H'I h
0 " ao0f — g
35 35 8
230} 30+
S .
w 25 - 25 b
=z
22 P 20}
"
151 15} - _
Hi . Hi - Med Lo
10t i Med Lo . 10F 4 . B
N8 2 17 - N‘m_ 11 26
> 615.3 15.5 17.2 5| - 6|18.9.15.393.2
. 0 4 - i\\o\ . . - = &“' .
\\ . Pretest . Postgest Pretest “ ﬁPosttest
- : : . :
\ \ In terms of IQ, all three groups (high, medium, and low) performed

A

about the same in the lecture format although the high group (IQ's above
90) scored somewhat higher than the medium group (IQ;s 81-90) or the Tow
group (IQ's 60-80); In the programmed instruction sefﬁing where reading
was essential, the students with IQ's of 81 and above scored significantly

® higher (‘"p\osttest: P1 39.4 and 35.8) than the students with IQ's of 80 and
below (po§ttest' PL 26. 4). The low group obta1ned‘the highest gain score
in the 1ecture format but the smallest gain score in the programmed

instruction format.
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Figure 27

The Relationship Between Reading Achievement and
Performance Across Two Instructional Modes

READING--Lecture with Overheads-- READING--Programmied Instruction--Tr 2
Tr 1 . k
H'igh onmdondon - I ) BasmEEduRR H'igh
40t . Low = 40} o — | OW
35t | | 35 F
S 30 30
S i
v 25} 251
=
S0 _ 20F
15} - 15 F .
: 0
Hi lo - :
P N |26 19 5T Gllcsso Iio |
5 - 6 |‘16.0 16.2 ‘ S
S0 — ; 0 . -
_Pretest Posttest Pretei; Posttest

-“-gpudents scoring'above the 6th grade in reading ébi]ity scored
significantly higher (posttest: 35.6) than students scoring below the 6th
grade.(méén:fS.Z) in reading'ability (posttest: 26.6) in the programméﬁ
'1nétru;tion format. In a lecture format both groups performed simi]arﬂy.

'Gain scores for both yroups across both treatments were -also similar.

80
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Figqure 28

The Re]atidnship Between Math Achievement and
Performance. Across Two Instructional MOQes

MATH--Lecture with Overheads--Tr 1* | MATH--Programmed Instruction--Tr 2

,  usessssss H-igh
Low
401 40 r
35 i 35 i - .o.'....
7] o’
30t 30 b P
o
&K 25¢ .25 |
3 aof 20 |
15t 15
10} Hi Lo 10 F
5 =
A2 G l 16.9 150 A
Pretest Posttest Pretest Posttest

i

Performance across the two treatments in.terms of math ability was

nearly a carbon copy of performance as a function of reading ability.

-
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Iigure 29

. The Relationship BetWeen GATB S and
- Performance Across Two Instructional Modes

SPATIAL RELATIONSHIPS--Lecture ~+ SPATIAL RELATIONSHIPS--Pﬁqgrammed_Ihstr;.
with Overhead--Tr 1 Tr 2 -
; ' H-igh ITXXIITIIETY . . . ""'.““ Low
' Low ——— EEES——— H'i h\
40 - s0} S
3| : ea?»,ﬂ”" 35 |
Y3t . 30t
S _
v 25+t 25 I
k4
& 20t = N 20 [
15 F ’ ' i5 ¢ ‘
0k Hi Fo 10k - 7 Lo
Ni26 19, - - N|17 30 -
5T el a7 0 °F G{18 13.4
0 ; - - —
. . Pretest Posttest 0 Pretest . Posttest

-,
Students scoring high in spatié] relationships (GATB subtesf "s")
performed significant1y bettérv(posttest: 38.1) than students scoring gow
on GATB S (posttest: 27.2) in the progfémmed instructjon situation. There:
were no diffe?énces, however,.in performance levels for.the lecture situa-
tion. Gain scores were highe? for :he ﬁigh GATB S pupils than the Tow.

GATB S pupils.
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'// .. - The Relationship Between GATB P and -
., L Performance Across Two Instructional Modes
FORM PERCEPTION--Lecture with " FORM PERCEPTIONZ“Programmed Instruc-
Oyerhead--Tr 1 - . . tion=-Tr 2 ‘
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o Students scomng h1gh in the GATB form percept1on subtest performed
’ s1gn1f1cant1y h1gher (posttest 35. 2) in the pr‘bgranmed 1nstruct1on mode "
than students scoring Tow on the GATB P subtest (posttest 26 9) 'I'hé?usyn i )
S
., were no s1gn1f1cant d1ffer;ences between the groups 1n the 1ecture mode
) . e v ° 7 d ..
av,}‘,. ~ < . .
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o, - . a%:e Relationship Between GATB F-and
SRCTEE : Performance Across Two Instruct1ona1 Modes °
L. FINGER DExTERITY--LeCture w1ffﬁ _ FINGER DEXTERITY--Programmed :
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: ' IR Figure 32

n. T8

* .. .. Thq Re]at1onsh1p Between Vocat10na1 Interest
. : . and Pérformance Across Twd Instructional Modes

VOCATIONAL INTERE}T--LeCture wi th* VOCATIONAL INTEREST--ngramned
0verhead--Tr 1 , _ Instruction--Tr 2
‘
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“ e Yo
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g ; L . The relationship between high and low vo:ationa] interest and the

v A e
two" 1nstruct1ona1 modes was nons1gn1f1ca9t

[ . . - . ’ . ot ) & .
& . ' < Summary - . -

f/'. > ' -
.. . L2 * oo .
CRa . . . B . v .
; o, . .

-9 f' o Numerous variables were . 1nvestigated to determine the extent to which ‘yw

they 1nf1uence the acquisition of vocational concepts by EM&%FLLD ﬁVAE

L &

§ and BT students "when 1nstruct10n is based on concept teachtng princ1p1es,

Y
‘.1earn1ng appears to be significant for a1} groups of students Hawever, ;’

Kd

it was found in this’ study that ga1n scores as indicaters of 1earn1ng were .
- .affected by the manipulation of both 1nstruct10na1 variables and by
/”student chn;acteristics - The’ 1mp11cat10ns of these basic f1nd1ngs W111 be

2 discussed at- length in Chapter 7. - ‘ . L
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- The Relationship Between GATB' F -and ?
~N - - Performance Acress Tup-lnstructiona] Modes
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(AR \\ : The Re]at1onsh1p Be'tween Vocational Interest
oo o and Performance Across Two Instructiona] Modes
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F © Summary - .
. - . : ' ‘P t w ,
Numerous variables were investigated to determine the extent to which
they 1nf1uence the acquisition of vocationa] concepts by EMR, LLD, CVA& ,,ﬁ:"
?Fiv.-" and BT students. whéh 1nstruct1on is based on concept teaching princ1p1es,1'
,ﬁbfY“;¢ 3;. 1earn1ng appears to be s1gn1f1caq for all %roups of students However, o
| LWl 1t fas’ found “in this study ﬁhat dliﬁ

scores as 1nd1cato:;/of 1earn1ng were
4 ‘

Sy ‘}'f‘p affected by ‘the manfnp]at}on of"both instructional variaples and by

student character#st{gs The implications of these basic findings w111 be4
gth. 1 L R

discussed at len Chapter 7.
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CH%’TER 7: IMPLICATIONS OF THE FINDINGS

The findings of this study have numerous imp]ications for teachers
whose task it is to convey concepts to vocational students. It must be
emphasized at the outset of this discussion;'however, that the process otMB

. -determ{q.ng implications from the statistical findings of ag:tudy is an /:§’\//“
individual matte1' The respons1b111ty of the researcher is to discuss
lconserv3%1ve1y all thatgthe data seems to 1mp]y The reader,-however,gp
has both the option of inferring mo;e from the data than what the

resea:Fher chooses to imply and the 0pt10n of questioning the va11d1ty of

S

¥ . what is 1mp]1ed ) ' ' : ‘ - o ol

Performance Differences Between Four Student Groups

In Sub-Studyil, students classified according to TEA guide]inészas o d(

?‘educable mentally retarded (EMR), ]anguage and ]earn1ng d1sab]ed _LLD), ‘ .,1§§
and d1sadvantaged (CVAE) were ass1gned to a learning task gSB 5f7 ML

group of bu1]dﬁng trades (BT) students. The purpose of th1s s;~.j{ :{,".'

extent, 1f any, the groups wqgtq differ 1n 1earn1ng a vocat1ona] concept\\ ‘

0

[ undeggfgent1ca] instructional conditions It was found that ‘the perfor-

. ggnce of .BT s'tudents was s1gn1f1cant1y better .than thw@ of. the” other .%giliff

o

« geoups. on the pretest; Th1s f1nd1ng, of qpurse, came as no surprise
gec- e it was assumeb that the rior ]earnin -of the concepts used in
o ; ; pis usegi

;}" the study. wou]d be greater for BT students than for the other groups. The .

M

super1or performance of the BT students$ was again evident in the 1n1t1a] T %

: < . e
. | )

# : ‘ : . o ) - I
¥ S : - -+ 88. s ®
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posttest scores; however, the superiority was perhaps more a faetor of
- ~_their overall superior entrj‘{evel performance than’of'superjgr learning
from the lesson given as a'part.of the treatment. 1In terms of actual
learning as measured @_y gain scores (posttest minus pretest performance)

&
the LLD students showed the best overal] ‘performance. The EMR students

bt
.

performed as well as the BT students and the LLD, EMR, and BT students
all performed better'éman the CVAE students. Statistically speakinz,
though, none of the differences hetween the groups were significant, both
in terms of immediate posttestsoand-in termé of delayed posttests. The
findings imply that the differences in the performance of EMR, LLD, CVAE
’.and *T students isminimal on a ‘concept lea_rm'ng task of the difficulty
‘]eveT used'in this study. \ ,
, An explanation is. needed to account for the fact that the ﬁ?eatment
. had more of an effect»on learning for EMR nd LLD students than fd; CVAE:‘

or BT students. A poss1b1e explanat1on 1s that the CVAE and BT. students -
' g‘

found the mater1a1s too elementary to command their 1nterest and attentis

Vi o .
Sg " EMR and LLD students maykge moie accustomed to matema]s which pasent :
s S R ‘ :

- concept§ in very precise and sma17 steps. Another explanation for the
N !
' superior ga1n scores - (proportlonately speaking) for the LLD and EMR

23 TN

@'

'students is that their gainsfhere'made;only for the sjmp]es¢ concepts
which.the CVAE and BT students identified éﬁ'thzﬁbreteét. The remaintng
concspts may haVe been more difficult td acquire thereby givtng a handicaﬁ
'to-the'CVAE and BT students. : =~ o 2 b

There 1s, however, the distinct possibility that LLD and EMR‘students

qﬂe as eff1c1ent in 1earn1ng concepts uﬁﬂer the c1rcumstantes .0f this

study) as are CVAE and BT students. It is time, at least for the - learning

U T A A
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potential of handicapped students to be recognized for how near it is to
normal levels of proficiency rather than how retarded or handicapped it

Vd
is. The same can be said for the retention of concepts qver periods of

seven and 30 days

The Efﬁscts of Speech Rates on Learning

v o

In an investigatfon of the effects of time-compressed .and time- .

expanded soeech on the 1earning of vocational concepts, Pt was found that
there were ‘no significant.differences in the performance of students
assignEd to the various speech rates. In terms of presenting concepts
-equivalent to those “used in th1s study, 1t can be implied that both
2 0 orag1na1 1nstrdctfgh and supp]emental pract1ce on a concept’ co%%d be
.o0nducted~at the rate of 225 wpm wi‘“out h1nder1ng 1earnipg Similarly,
) for the sake of prov1d1ng v!ﬂaety for students who are assigned to auto-
1nsl.hctiona1 programs or. supp]ementa] assistance -programs, a wide range ‘
o of speech rates can we Ssed w1thout adversely affect1n§'*Earn1ng
Students ass1gn:Z to 75 wpm became qu1ck1jbeCEd with the treatment
% and continued to 11sten to the 1esson more as a favor to the exper1menters
';’than as 1nforqet1on :n’wh1ch tﬁiy had 1nherent 1nterest The EMR students
appeared to be as bored w1th ‘the 75 me as tbe other students a1though

B i)
‘. their performanceﬁat this: 1eve1 was not af?ected In short our exper1ence

y o ) 3-}7wou1d 1nd1cate that t1me-compressed§speech has a potent1al1y meaningful

i-,-app11cat1on in vocat1onai 1nstruct1on but its app11cat1onsto individualized

o 1nstruct1on r#ﬂ'\tﬁ( 1nvest1gat1on There may be 1ndiv1dua1s
1nterested in 1earn1n§ through the’%ge of t1me expanded speech; but the

-aJ..- .

teacher shou]d be dware of 1§shg$ﬁ§"% on behav1or . .

7 N . . - 1

.‘;;Q\;_" . . . :
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The Effects of Technical Terms on Learning

¥ A second sub- study dealing with oral ppesentation variables sought
to determ1ne how well EMR students perform under different levels of
' ' complexity of 1anguage One group received instruction in which numeroa
techn1ca1 ‘terms were used, and a second *group received instruction in
which very few techn1ca1 terms were used ‘Both treatments were administered
‘by taped transcr1pt1ons with 1dent1ca1 v1sua1 materials. In terps of )
performance, the g&o groups had nearly identical gain sgoégg on an initial
‘ posttest; and their postteéthcores also did not differ significantly. J
There ‘are”at least two 1hplications that may be der1ved from these
findings. F1rst it is poss1b1e that the moderate and careful use of
technical terms is more advantageous fo":he menta]]y handicapped than
| the use of. watered down subst?tutes which frqugnt]y are confusing because
of their verbos1t‘ If we acceﬁt the premise that 1anguage has evolved .
as a tool to s1mp11fy the act of commun1cat1ng, 1t 1s poss1b1e that
3 | techn1ca1 terﬁ!'s1mp11fy rather than comp11cate communication. Second,

L]
thereis an implication from the data that the concepts~presented in the

£

- study c;uld have been learnéﬂ,w1thout either techn1ca1 terms or the1r
noqtech ical ~word subst1tutes The’ v1suals themselves may have communi-*

e - cated suff1d¥ent information to make it unnecessary for the!ﬁtudents to /

rely on the accompanying oral presentation.for adgztional info

nology The clLser that 1nstruct1on para11e1s the c1rcumstances -of the
world of work the greater the traggfer of tra1n1ng, thus techn1ca1 lan-

.

guage may have a\ ver_y legitimate place in vocat10na1 education.

e I S T O
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The Effects ot;r;:)ous Visual Presentation Modes on Learning ”

A fourth sub-s tudy sought’to determine the influence on 1earning of
various visua] presentation modes. The optimal. amount of pictorial deta11
to present in the instruction of particular concepts has long been topic
of research. Findings have been inconclusive, however. Line drawings have
been shown to'be.superior to detailed visuals in certain cases ano not,
significant]y superior in others. ‘Vocational teachers are often engaged
in teaching the names, functions, and’operating procedures for various
mechan1ce] implements. This does notJnecesSari1y imply, however, that
actual o;;%%ts need to be used 1n}!Ea1]y for 1nstructlona1 purposes.

’There is evidence that for 1ntroduc1d§-certa1n"toncepts, espec1a11y those
'1n which form or shape are critical properties, that 11ne*oraw1ngs may,
be ‘of greater 1nstruct10na1 value than other visual formats, because they
can be made to. e11m1nate~ﬁanye1rre1eva;% qparacter1st1cs otherwise
associated wlgh a concept For pract1ca1 purposes, on the other hand,
actua obJect: may often be the preferred visual st1mu1us for ‘instruction.
\h% a comparison of different v1sua1 modes , this research proJect

¢
fooqd thatai1ne draw1ngs were the easiest’ to prepare, the’ 1east expensiyve..

to prepere, and were one of the most eff;clent v1sua1 modes‘fﬁr/eonveylng
concepts * In addition, because 11ne draw1ngs e11m1nated much 1rre]evant .
1nforxat1on, they allowed the student to focus on the critical attributes

of the concepts to be learned:

“



Photographs, it was found, can be costly to produce but have the

“advantage of easy transportability and‘can‘be used in the same manner as

flash.cards for periodit reviews of.toncepts previously Tlearned.
0f the various detai]ed pictorial modes, 35mm. slides were the most
effective in this study. The fact that they conveyed extraneous detail

such as-co]dr did not d1stract from effectiveness. The argument could be

made, moreover, that by enabling the students to see a particular bolt in
several different colors that he wou}d’n;t';e confused by various colors/:;;dlll
in a transfer of training s1tuat1on in which real objects had to be 1den- S
t1f1ed e%1des have the digadvantage of 1imited trangportability (unless.
every room in which the_y will be used( is equipped w'a slide prOJector),

but they have the advantages of relatively 1nexpenstVe production cost and

adaptability for individual or large g;oup learning.

In a related sub-study, an 1nvest1gat1on was made of/the effectiveness

of 11ne drawings versus actual ObJECtS as visual stimuli. 4@%" th1s study

‘ both treatments were administered to a mayimum of three or four students

per sett1ng, thereby encouraging maximum 1nter tion between the students
and the.experimenter. In terms gf%gains scores, there were no significant
ditferences betyeen the groups. 'Origrnal“iearning was exce]]ent for both
visuallmbdes As an 1nforma1 supplemental 1nvest1gat10n, a small number
of siudentd were retested“us1ng the oppos1te v1suaI mode in whlch they
received instruction. Aga1n, retefition was excellent and the transflr
of Iearning from one mode to the‘other did not hinder performance of the
students | , s

The 1mp11cat1on of this sub-study is that actua] obJects, ¥ they are !l

- P

simple items such as bolts and screws, can be ‘used as effectively as lind
y e
Tooa 9
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'sm,studehts appeared to be

}

<+

.+ there were no differences in the gain scores for the two treatments, both

83

~dréwings which reduce for 'the learner the pumber of noncritical attributes’

thereby accentua\iﬁg the critical properties to pe learned. It would appear
that the comp]exity of the concept to be taught wou]d dictate whether iiﬁe
draw1ngJ shoh]d first be 1ntrodUced and then followed by the use of agtual

objﬂota,orgwhether actual objects should be used exclusively. ATthoudh

groups performed at levels thataappeared to be super1or to the performanqﬁ

of the studentg in the previous sub stud1es C S

"The Effects of Group Size on Learning

The students assigned to line drawings in Sub-Study 3 received iden-

tical instruction to those assigned to line drawings in Sub-Stidy 4. The

stydents were participating in identical programs (in terms of curriculum)

f‘and were matched in terms of IQ and other ability factors. The obvious

, difference in the two treatments was that one group received instruction

in a large group setting (approximatel_y 20 students and t itr group
fou

received 1nstruct1on in a.small’ groﬂﬁ sett1ng (a maximum.o r-students)
»

Informally, it was observed that the rapport between the experinenter and

the students was much greater for those in the small group setting. ¢ .

 Because the rapport was<;reater, the attention and interest of these

1

.:;.

ore intense than;fﬁ%‘siudents assigned to the

"% -» 3!@
large group setting. e 1mp11cat1on, though tentat1ve1y stated, is that~"™*
groqp)s1ze and more spec1f1ca11y, teacher-pup11 ra t may have a sigﬁifi-

.. s Awml
TR
‘cant effect on the ]earn1ng ‘of concepts. _ iwf:‘ o

i

fa e
iy
. -,.(

Again, in the small group sett1ng the students appeared to‘be chh

more conscious, of the perfonmance of - ;he1r peers. If one’ stdhgn&‘@ﬁgn

-»examp]e, .showed enthusiasm for;the exercise .and appeared to,be answering

Y

- - 3 o
- ,g’igy”“’ Yy o
. b o ey : et 4
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~ the questions with relative ease, other students in the smallfgfgﬁpzyere'
also lfiely'to show some,enthustgsm. In the large proup setting, if one
student showed enthusiasm for the exercise, 1t had no effect on the ‘other
~

~ members of the'group. It must be noted, of course, that the reverse

! could also occur. In the small group, if one student rebelled at the

' exercise or was in a bad mood for one reason or another, this individual's
| behavigr adversely afTected the attending level of the other group members
& whereas in the large group setting unenthusiastic participation by one

or two members of_the group had very little effect on the_overall group

wattitude tgward;the e‘.rcise.

The Effects of Pupil/Teacher Rapport on Learning

In a second sub-study experimenter/pupil rapport again appeared to

/

have a significant 1n‘l!% on the performance levels of the students. LLD
students in one school were assigned to Hstening booths in a language
‘laboratory. The boothestwere supervised by an individual unfam111ar to the

_'students. The treatment wap given with v1rtua11y no interaction between .

N

the Bupils and the experimenter. ' The 1dentlca1 treatment was administered

C e,

to a second group of LLD.stUdents_but 1n‘th1s 1nstance the students

?s

<,

teacher. Further, the exper- .

-

rema1ned in their homerooms with their regu]a
. " imenter interacted closely with the students-sefp]aining the pgoceoures
| for taking the tests, adjusting the headsets)and vo1Ume’controis on the
aud1o equipment, and attend1ng to any questions or comments ra1sed by the
_students. The performance of the high rapport group was significantly
superior to the low rapport group. Aga1n, it was implied that pup11/
experimenter rapport plays an important ro]e 1n the learnfng oﬁwvocat1ona1

. & ‘
% . concepts. N kan
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| students assigned to each treatment The resu]t of this matching proce-

’7;“re is c]ear]y reflected Wn ‘the closeness of means for such tra1ts as:

Individualized Instruction Versus Group Instruction

‘e

In a fifth sub-study, the question was raised: - Is.a group lecture
with overhead visuals more or ]ess«effective in copveying concepts than a
self-instruction format usin§ programmed booklets? Approximatety 45 CVAE
students were assigned to each trestment., .The.stqdents werepmatched in

such a way as to havé an equal number of high-ability and low-ability

,ign1f1cant d1fferences in the performance levels of students ass1gned to

'\, the two 1nstruct1ona1 methods. The group lecture method (gain score,

R

‘following paragraphs.

‘ 16.09) was only slightly higher in terms of gain scores than the programmed

booklet method (gain score, 13.71). Upoﬁ,further analysis, however, it
was found that the lack of’stgnificant differences in the two treatments
was attributable in large measure to the heterogeneity of_the groGps. For
specific sub-groups”(characterized by levels of selected traits); the ’

treatments had a preferential effect which will be discussedtin_the
- N

¥ ‘
Sex. In terms of sex, neither treatment was Superior. Males out-

performed females in both treatments on both the pretest and the posttestt

L SN

¢

The gain scores between the sexes for-programmed instruction were separated,'

by a greater marg1n than for the group lecture with overheads format. With

the males prof1t1ng more from programmed 1nstruct1on than the females
A ]

[

cantly dtfferent between the two treatments Across both treatments, _

W
v

96. S | EEIN

Group The performance of students by group, 11ke sex, was not s1gn1f1-

-
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WA Whites outperformed B]acks’on the pretests and posttests. " Blacks and
Mexican Americans performed at the same levels in the pregrammed instruc-
tion and on the pretest of the group 1ecture treatment. However, the
posttest performance of thg,Mexican Americans was higher than that of the
Blacks on the posttest for the lecture approach. The mean gainwscore for
the Mexican Americans assigned to programmed booklets was 13.2, and the
mean gain score for the Mexican Americans assiéned'to the lecture nith

" overheads format was'21.2. The possible implication here is ‘that Mexigan
Americans (especia]iy those whose predominant language is Spanish) should
be‘instructed in methods requiring a minima] amount of reading in English.

. Reading. For stddents_classified as high- and Tow-ability readers,
there was no difference in pretest and posttest performance for the lectuke
nith‘0verheads treatmentl..There were marked differences, however, in
pretest'and posttest performance within the programmed’fnstruction'treat-
ment. The high -ability readers in the programmed 1nstruction format had
a pretest mean of 19.6 and a posttest mean of 35.6. In contrast the.. 1ow-
abi]ity readers:in the same treatment had a preteit mean of 13.1,and a
posttest mean of .26.6. For'this ‘treatment, the two groups were separated\
= by- approx1mate1y 10 points in their posttest scores. A |
‘The implication from this particular analysis is that h1gh ab111ty
readers perform about as well in a lecture w1th overheads s1tuat1on as in
a programmed 1nstruct1on situation. Low-ab111ty readers, on the other
hand, are not handicapped by the lecture with overheads-approach, but are
s1gn1f1cant1y handicapped by the, progrannmd book]et approach
Math. The performance of students classified as high- and 1ow-ab111ty ’

in math was almost a perfect carbon-copy of the performance of students




3

c]assified by reading ability. Both classifications performed equally .

“well with tneIIECture with,oyerhead treatment, but in the programmed 4struc-.
tion tyegtment there~was a marked superiority of the high-ability students
over the 1 -apiTity students.

te

. Vocatigha] interest.’ The-treatnents had no differentia] effects on

" the performance of students c]ass1f1ed accord1ng to h1gh- and low vocat1ona1
interest (as determined by the Kuder Interest Inventory)

Spatial re]at1onsh1ps. Like IQ, read1ng, math, and Form-Perception,

performance scores were d1fferent1a11y affected by the spat1a1 re]at1on-,
ships subtest of the GATB. There were no differences between high- and
low-scoring students for the lecture with overhead treatment. There were
Vsignifieant differences; howeyer, between the high- and low-scoring students
assigneq to the'programmed boeklets. The high-storing students on the

‘GATB spat1a1 re]at1onships subtest scored approximately 10 po1nts higher
than the ]qw scoring studentsfon both the pretest and the posttest fhe
1mp11cat1on is that students perform1ng low in the spatial relationships .
subtest of the GA}B shou]d be 1nstrucfed to the extent possib]e with
_nonread1ng materials. ) L . - - e "

.Form percept1on In a lecture with overheads treatment, students

.scoring high inthe form perCeption subtest of the GATB performed identi-
: ca]]y'tq_studentsgwho stored lqn. In a:programmed booklet treatment, hfgh-' E
scoring students on the GATB form perception subtest performed significantly
‘higher than'low—scoring students for both the pretest and'tng posttest. The
implication is that form'perception correlates significantly with IQ,
reading, math, and GATB P as a predictor of performance with written
materials. Lectures; disqnssions, demenstrations are more effective wjtht,

low-sepjgng students in the GATB P-thdn\are programmed bookTets.

98-
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Finger dexterity. The two treatments used in this study did not dis-

-

tinguish 1n any way between the performance of students who scored high in
the finger dexterity subtest of the GATB and students who scored Tow.

19. In th1s study, students assigned to the legture with overheads
treatment did not differ significantly as a function of intelligence 1eve1

‘ - Students assigned to the medium and low IQ groups (1n_tenms of this study

only) pérformed at the same-level, and students in the high group (in terms
of intelligence groups.for'the study) scored a few points higher on both

the pretest and the posttest.

Summary

<

 Teaching concepts to students w1th spec1a1 needs calls for the

, systematic control of numerous variables Therefore for instruction to
be opt1ma11y effeét1ve extens1ve preparation is required. The popular
ad 1ib app ach to teaching is. gross]y 1nadequate for effectively and
systematicggly teaching vocatlpnal concepts As a minimum, the act of
teach1ng a vocational concept. should be preceded by (1) the selection
(or’ adaptation) of a specific concept presentation strategy, (2) an
analysis of the essential and nonessent1a1 attr1butes of the concept to

oy ,

be 1earned,.(3) the selection of a sufficient var1ety of examples and

N

noibxamp]es to portray each essent1a1 and nonessent1a1 concept attr1bute,

(4) the .preparation of 1nstructiona1 materials which ﬁr]y p01nt cut the

essential attribuies of the concept, and (5) the preparation of a~pretest,
i — t : . } . . .

. a posttest,. and practice tests to measure attainment.of the concept .to
be learned. ' ‘. ‘ A
® S
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At first, this list of steps to Be folﬁowed nay'seem like a formi-
dable set of tasks to-perform for every concept’to be taught. In actuality,
as this approach is repeatedlyused, the steps become sufficiently sys-
tematic so that they b]eﬁﬁ’into a.singie act of teaching. \Moreover,
the observant teacher’by taking.note of the effects on learning caused

\ : :
by the manipulation of different variables can become-highly. efficient

. . . ’
in ,concept teaching ) : ' - /’}

In heterogeneous classes where students of several ability levels

- N

T::t\be>51mu1taneously 1nstructed, it would appear that a straight-forward, .

chear lecture-demoristration is one of the most efficient instructional
approaches that can belused. In this study ritten materials (so often
associated with ind?VidualiiEd learning anoroiches) were cleariy less
effective than a lecture with overhead vis.a . - format for studentsnnith S
reading levels below the 6th grade (something common iﬁr'EMR, CVAE, and
LED high school students). | | |

Another conclusion based on this studv is that students\wiiixﬂearn o

concepts more qu1ck1y and efficiently 1f they have been taught all of the

V prerequ151te concepts that are in some way related to the concept to be -
learned. Pretests (both formal and 1nforma1) are an effective means of
assessing the attainmentpof prerequisite concepts When it~is-found that

&

prerequisite concepts have not been attained then instructional goals
‘k

must be -changed and supplemental 1nstruction must be givea, or the concept
to be learned wiil be only partially attained (understood) resulting in
future misconceptions and additional prob]ems in attaining subsequent

related concepts, ' N ‘ . .

113
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~ Line drawings End‘actqal objects (or thé two in combinatiqn) are

effective visual presentation modes for teaching éﬁhcepts,.but other o~
visual formats will also suffice ifi most instances. “Similarly, different

- rates of speech can be used withqut hindering 1éa;n1ng depending on the
purpose the instructor Payfhave for J§ing variabie rates of speechh

Small group instructjoﬁ in which the teacher and the student have

~ good rapport (appreciate one another, if you wi]}) is a desirab]g setting.

for effective concept teaching. ' .

N

. Clear presentations of 1nformat16%\supp3emented with frequent s
, . .

reviews and summaries (often given in the form of review questions) are
essential F? efficient concept formation regardless of whether theiinfor-

. mation is conveyed by a teacher, by a mécﬁigjcal device, or b¥ printed
material. . Active preséntations,:however, appear to be superior to passive
presentations'(héchanica] devices and writteri materials) for most.students
with special ;eeds. . ® S S |  \\‘

Finally, concept teéching'Wi]] bé consistently effective only to the
extent thaﬁ}the teacher remains in control of the variables which affect

. 7’

) — concept learning--a task that this study has found both possible and

4

rewarding.

B
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APPENDIX A

Sample of‘the Instructional Matéria]s*

* The following materials are a sample of the content found in the
instructional booklets given to the students who participated in
the study. The materijals are ‘based on the procedures for teaching
concepts which were identified in an extensive review of the litera-
ture. The materials were accompanied by an audio tr&nscr1pt1on, the
. - text for wh1ch appears in Append1x D.
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F ) e Technical Script for the :

.
Fillister Head Cap Screw

R L Look now at Box A where you wiil see a fillister head cap screw.

" To tell the fillister head cap screw apart from other bolts and screws

-

you should 1ook for:

oL 1. a cylindrica] head that is slotted and slight]y rounded
Sl
w’” > - ‘on top,

\

o

2. a bearing surface that forms a right ang]e with the bodn"
3. threadsethat go part way or all the way.up the body, and °

4. a flat base. . o
.o ' - . *

» , L 2
In Box B, you- an gee that the top of the fillister head c?i screw

ii_s1ight1y curved or rounded.

U e J |
0b§erye in“Box C that the head of the fillister head cap serew is. f.
cylindrical. | o | -

. , : | o .
. Look now atﬁBox,B Notice that the gnde}side of‘the heéd,'called
the bear1ng surface, is f]at We can say that the_bearing surface-

_ forms a right angle with,the body. ' :

- Look at Box E. Reeall that the threeds of the fi]]ister head cap'
'screw can e1ther go part way up the body or all the way up the
body to the head

.- 128 - .
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Ndw look at Box,F. Here we can see that the fillister head cap screw
can be long or short, wide_or narrow. It can be made of black gtee],
bright steel, aluminum, bronze, copper or brass, and, therefore, can ©
be different colors. However, it will always have: .

1. a cyHndWcal ‘head that is slotted and rounded on top,'

2;‘ a bearing surface on the'underside of the head that forms a

right angle with the body, 4 ‘
3. threads that go part way or all the wéy up to the head, and
4}' a flat base.
\

Turn now to Box G. Can youmte11 that numbers 1 and 2 are somewhat the ‘
same? .. Notice.that they both are Fbreaded the full length of‘fhe |
body;‘they both have slots in the head. Nuhber 1 has a bearing
surface t;at forms a righteangle with the‘body, but ndmber 2 has a
beafing@surface that is not at right angles with the body, nor is
the head on number 2 dome-shapgd of's]ightly rounded. Because o%
this number 2 is not a fifiister head cap sérew.‘
Now look at.Box H. Both screwé'look much the same: they both have
flat bases; they are botﬁlthreaded for the full length of the body;
_the bearing surféce of each is at right ;ngles to fhe body. However,
Jnumbe% 3_does not have a cylindricgﬁ head nor is the heéd slotted.

"So nqmbér 3 cannot be a fillister head cap screw.




8 e

-—.

screws. Then on the line below the box, write the letters of all |

P
'

"Glance at Box 1. These two screws are also somewhat the same.

Observe that; .they both have flat bases; thgy both have threaded parts
and unthreaded par?s of the pod}; ‘they both have a bearihg surface
that forms a right angle with the body; they both have slofs 1ﬁ the |
heéds; the tops of both heéds are rounded.. However, the head of |
number 6 1s not cylindricai Tike a drum, so number 6 cannot be a

fillister head cap Screw.

n

J | ' . .
The screws shown in Box K all have: “ y

1. a flat base, C S "
2. ‘threads which go part Qay or‘all‘ihé way'up the body,
3. a bearing Surface which forms a right angle with the body,
. and | o S
4. a cy]indr19§1 or druT-shaped head.whichlis slightly rounded
on top and-'*a"l'?tted. | | '

‘\..

Each example in Box K has all of the parts that a fillister head cap

screw. should have. ‘ Q}

In Box L You can see different Kinds of bolts and screws.} With your -
pencil, encircile all of the ones you think‘afg fillister head cap |
those you encircled. (45 second pause) See if you have written tpése
letters: B,D & G. .If yodﬁhave.gll three listed‘and nb others, you |
get a perfect score. If you missed some or put some down that are

~ R ) .
not fillister head cap screws, look over the ones you missed and see

Cif you can tell why they are not fillister head cap screws.

|
@
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- Nontechnical Narrative for the

. _ v ' Fil]ister”Head Cap Screw

Look now at Box A. Pointfto the screw that is shown there. This

screw is called a fiilister head cap scre;?>a fillister head‘caﬁ screw.

Look at Box B. 'Notfee that the top of the head of the fillister head

cap screw is”rounded just a little.

ﬁdﬁ Now look ‘down to Box C. Notice that the sides of the head look like
a wa]l..'The sides of the head are'straight, which makes the head 1look
like a loaf of bread with a ‘bite taken out of the middle.
: ]
. Look across to Box D. The head of the fillister head cap screw is

wider than the body, so it sticks over the edge of the body. K

Furn. the page, please, and’ look “at Box E. Here you see two fiflister
'head cap screws Notice that the threads on the fillister head cap -
_screw can go part way up the body or they can go all the way up

the body It does not matter whether the thread\~go part way or

all the way up the body, it is st111 called a fi]11ster head cap
screw if 1t‘has the box-1ike head that 1s.rounded a 11tt1e on top -

- tr Y

and has a slot.

Look down. at Box F, please. Here you see\tour fillister head;cap'

" screws. You can see that the threads ‘go only part way up to head

126
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, on ‘some and on others that the threads go all the way up to. the head.

It doe%n t matter, it's st111 a fillister head cap screw. Notice i

-that therottom of the f11]1ster head cap screw is always flat, that

| the box-1ike head is slightly roundedion top and has a slot in the

a

center.

{ r&
r_‘, -

Turn the page please, and look at Box G. In Box G are two screws

' Number 1is a fillfster head cap screw, number 2 1s not It does

not have a rounded head, and the sides of the head are not flat.

)
) .
Look at Box H. ‘In Box H there are two screws. Number 3 is not a
fillister head cap.screw, however, because it does not have a rounded
. * .
head with a slot imythe center. Number 4 does have these things,

\
so it is called a fillister head cap screw.

1

N N
Look down at Box I. Number 5 is a fillister head cap screw, number

6 is not. The-sides of the head of number 6 are not flat.

Turn the page, please, and logk at Box J. In Box J are three

- 'different kinds of screws. None of the sé?ews {s afillister head .

cap screw,‘however."Numbér 1 does not have a slot; number 2 does
not have a box-shaped head with straight sides, and the'head of .
number 3‘does not have styaight sides.
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Look down at Box K. Al1 of the screws shown in Box K are.fillister
head cap screws. Once again, notice that the threads can go all the
way up tb the top or only part way up to the top. Plus, each of
-them has:
1. a flat bottom, |
2. threads goiﬁg either .part way'up or all the way up to the
A_head;
3. .a head that is wider than the body, and :
4. a box-shaped head that has flat sides and is s]ightiy';
rounded on top with a slot in the center.
»
Turn the page,' please, and look at Box L. -4n Box L are several kinds
of screws and bolts. Will yoﬁ please circle with your pencil all -of
the fillister head cap screws and then writ; the letters of the ones
you circled at the bottom of the page. Once again, circle only théa
fi]]ister head cap'sérewg.' Did you’circleAB,,G, and D; If you did,
_ ydu circled all the right ones. 'Congratdlatiéns! If you circled
any others, ldok at_them carefully to see th they diffef from
'/ B, G, and D‘. Letter E, for example, looks almost the same but it
does not have a box-shaped head with straight sides. When you are
ready, turn the page please, a&d look at Box A where youlﬁill see a

. hexagon socket set screw.. -
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