DOCUNENT RESENE

D 170 &9 CE 020 128

AUTHOR Clark, Donald L.; And Cthers
TITLE Bilinguallisms and Vocaticnal Concep* Learning, A S+udy

0f the Acquisition of Vocaticnal Ccncapts by
filingual Students in Vccaticnal ®ducation Programs.
Final Repor+.

INSTITUTION Texag A and M Univ., College Staticn. Coll. of
Edaca-ion.
SPONS AGENCY furean of Cccupational and Adult Education (DHEW/OE),
#ashing*on, D.C.
EUREAU NO 498AH60 124
_PUB DATR Jun 77
GRANT 6007604053
. NOTE 222p.

" AVAILABLE FROM Center for Career Develcpmert and Occupational
Praparation, College of Fducation, Texas A&M
Universi+y, College Staticn, Texas 77843

EDES PRICE MFO1/PC09 Plus Postage.

DESCRIPTORS *Bilingual Education; cConcept Teaching; Educational

. Rese¢arch:; *Instructicral Materials; language

o Research; Lesson Plans; Mexican Americans; Projsct
Applications; Research Projects; *Spanish Speaking;
Teaching Methods; Trarslaticn; *Vocational

- ' Flucation

.. IDENTIFIERS *Texas

RESTRBET
This document rsports the outcomes ¢f a research

project which investigated the effects c¢f bilingualizm on vocational
concept formation. It focuses more on the broad application of the
"research than on *he technical presentaticn and analysis of the data.
_The zeport is divided into five principal chapters: (1) bilinqualism
and vocational eaucaticn, (2) a review of concept learning, (3)
procedures used in +the s=tudy, (4) presertaticn ¢f the findings, and
(S) appliﬁatien of the study. Chapter 1 includes a discussion
concerning education and the Mexican- BAmerican community in Texas.
Chaptér 2 discusses such topics as corcept learning in the classroon
and variables affacting concept learning (learner and learning
situation characteristics). Teaching ccncept formats are presented in

ptax 3, such as lesson plans, develcpment of 1D=ttuct’énal
terhals, tests, and translation of materials from English to
panigh. Chapter 4, results of the study, lncluaec data tables and
xplanations of sub-studies within the main rroject. The aPPllCathn
and “implications of the data presented in chapter A are discussed in
eh pter 5. A list . of referentes and vccabulary words are included in

he: report-along with. appended materials used in the study: visuals,
'iﬂstruments, and scripts for instructional materials (English
a jpan;sb ?e*slans) (CT)

TR,

: i******i*#****t*#******# *#**** L3 E L #####*#ﬁ**##4**#*****###*##*#**

*Tﬁep:aﬂnct*ens sugpliea by EDRS - are the best +hat can be made #
. fran tha erlgiral aacumeﬁt *



ED170491

BILINGUALISM AND VOCATIONAL

CONCEPT LEARNING

Final Report of Project Number G007604053

A Study of the Acquisition of Vocational
Concepts by Bilingual Students in
Vocational Educatien Programs

Funded by the Bureau of Oceupational and Adult Educatiom,
U.8, Dffice of Education

Project Staff
Dr. Donald L. Clark Dr. Marc E. Hull
Project Director Asgociate Director
; Dr. Owen J. Barry ' Ann Nuflez
Principal Investigator Research Assistant
Robert K. Gish Connie J. Kay
Graduate Assistant Secretary

The research reported here was performed under contract with the
U.58." Office of Education. Centractors undertaking such projects
are encouraged to express freely their profeassional judgment in
the conduct of such projects. Pointa of view or opinlons stated
do not, therefore, neceassarily represent U.S. Office of Education
official position or policy.

June, 1977

U.5. DEPARTMENT OF HEALTH,
EOUCATION & WELFARE
NATIONAL IHSTITUTE OF

EDuUcATION

" THIS DOCUMENT HAS BEEN REPRO.
' DUCED EXACTLY AS RECEIVED FROM
¢ THE PERSON OR ORGANIZATION ORIGIN-
! ATING IT. POINTS OF VIEW ORt OFINIONS

* STATED DO NOT NECESSARILY REPRE-
| SENT OFFICIAL NATIONAL INSTITUTEOF
| EOUCATION FPOSITION OR POLICY.

Do




FOREWARD

Vocational education, it is said, is for everyone who can pro-
f4t by it and who desires to pafticiﬁatee This generous expression
of accessibility appears in virtually all federal legislation deal-
ing with vocational education and is repeatedly emphasized before
legislative sub-committees, state conventlions, and open house
gatberings. Although efforts to make vocational education available
to all who desire to participate mway appear to be relatively success—
ful, a close examination reveals that certain groups have failed to

_8hare equally in the benefits of vocational education. The limited
English-speaking, for example, have often exited vocational programs
with fewer ékiils than :he?r peers (Salazar, 1976). For this reason,
the special needs of limited English-speaking persons have been
singled out by recent federal 1egi§lagiag as a priority for research,
personnel development and program iﬁnavstiant

This publication reports the outcomes of a research projecec
which investigared the effects of bilingualism on vocational con-
cept formation. The project was selected for funding by the United
States Office of Education (USOE) on the basis of its potential
application to the improvement of instruction for limited English-
gpeaking vocational students. The authors of the report realize
that vocational teachers and administrative personnel are being

called upon to address the needs of many special interest groups,



in addition to the limited English-speaking. For the reason, the
report focuses more on the broad application of the research than
on the technical pregentation and analysis of the data,

The report 1s divided into five principal chapters:

1. Bilingualism and Vocational Education

2. A Review of Concept Learning

3. Procedures Used in the Study

4. Presentation of the Findings

3. Application ﬂfxthe Study

A very definite commitment has been made by vocational
13&&3?5 at the national level to assist limited English-speaking
persons to derive maximm benefit from vocational education. The
outcomes of this study and related studies are intended to identify
the strategies that will assist vocational educators to fulfill
the;r commitment to this important group of citizens.

An 11 page mini-report has been prepared as a companion volume
to this final report. 7The mini-report éummarizes the strategies that

. can be used to improve vocational inatructfon for pgréaﬂs with limited

English~speaking ability, A copy of the mini-report is appended to
this report. Additional coples maybe gbtained while the supply lasts
by requesting them from the Center for Career Development and Occupa-
tional Preparation, College of Education, Texas ASM University,

College Station, Texas 77843,
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Terms Used in the Report

To facilitate the communication of ideas in this study,
key words and phrases have been singled out for clarification.

Bilingual Education 4s the concurrent use of two languages
28 the media for inctruction in any portion of the school curriculum

except in the actual otudy of the languages themselves (Salazar, 1976).

Bilingual Vocational Education means training or retraining
which is conducted as part of a program designed to prepare
individuals of limited English-speaking ability for gainful
employment as semi-skilled or skilled workers or technicians or
subprofessionals in recognized occupations and in new and emerging
occupations . ., . bilingual voecarional training ineludes guildance
and counseling (either individually or through group instruction)
in connection with such training or for the purpose of facilitating
occupational choices; instruction related to the occupationa feor
which che students are in training or instruceion neceasary for
students to benefit from such training; the training of persons
engaged in a bilingual vocational program; travel of students and
vocational training personnel while engaged in a bilingual voca~
tional training program; and the acquisition, maintenance, and
repair of inatruectional supplies, aids, and equipment, but such
term does nnt include the construction, acquisition, or initial
equipment of buildings or the acquisition or rental of land (Federal
Regigter, Vol 65, p.8955) -

Disadvantaged, as defined by the U.S. 0ffice of Education, means
persons, not otherwise handicapped, who have acadenic, socloecononic,
cultural, or other handicaps that prevent them from succeeding in
vocational education (Federal Register, Vol 59, p.54).

English As A Second Language (ESL) is a program designed to
teach English language skills without the presentation of related
cultural material. It is taught for only a limited number of houra
each vede, with English presented to Spanish-speaking students in
much the same way that a foreign language 18 taught to English-
speaking students. The objective is to.make non-English speakers
coupetent in English and, by this means, to enable them to become
assimilated into theydominant culture. ESL, a purely linguistic
technique, is not a cultural program and therefore, does not take
into conaideration the specific educational needs of Spanish-
speaking students as a unique ethnic group (Federal Register,

Vol 61, p.26). -




Special Needs Studeﬂts. The Publication Committee of the
American Vocational Association (1976) has tentatively defined
special needs students as '"those persons who meet the criteria
as handicapped or disadvantaged persons who require special
programs, modification of programs, or supplmental services to
help them succeed in a vocational education program" (p.43).

Concept: Numerous scholars have attempted to define what a
coucept is, The lack of a universally acknowledged definition of
the term makes it difficult to ascertain whether the various
people who purport to be astudying concept formation are actually
studying the same phenomenon. For purposes of this study, Klaus-
meier and Ripple's (1971) definition of concept will be used: A
concept is a mental construct, or abstraction, characterized by
psychological meaningfulness, structure, and transferabilicy that
enables an individual to do the following: (1) cognize things and
events as belonging to the same class and as different from things
and events belonging to other classes; (2) cognize other related
super-ordinate, coordinate, and subordinate concepts in a hilerarchy;
(3) acquire principles and solve problems involving the comcept;
(4) learn other concepts of the same difficulty level in less
time (p. 402). '

Concept Formation: According to Clark (1975), concept forma-
tion is the ability to correctly:'" (1) identify the critical, semi-
critical and noncritical properties of a concept; (2) sort out or
identify new instances and discriminators of a concept that are
presented by the teacher; and {3) find new instances of the concept
without help from the teacher'(p. 58).

Positive Instance: A stimulus item which exhibits all the
critical properties of a concept in their appropriate relationship
i8 a positive instance. This term is used interchangeably in the

literature with the terms "example" and “exemplar."

Negative Instance: A unit which sccording to Clark (1971)
either contains or displays '"(a) none or some but not all of the
critical properties of a concept in their appropriate or imappro-
priate relationship, or (b) all the eritical properties of a con~
cept but in an inapprapfiate relationship" (p. 261).

Irrelevant Attribute: A property of any pgrtigulat example
which according to Markle and Tiemann (1969) can be varied without
changing the example to a nonexample.

Relevant Attribute: Relevant attributes are those character-
istics which according to Woolley and Tennyson (1972) are essential
to the item for it to be classified as belonging to the concept.
This term is used interchangeably in the literature with the terms
“aggential characteristic" and "eritical property".
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CHAPTER 1

BILINGUALISM AND VOCATIONAL EDUCATION

In recent years, public education has been repeatedly confront-
ed by the demands of special interest groups. Many of the demands
made by these groups have been upheld by court rulings or enacted
into law by legislatiez bodies, Thus, each year more groups demand
more of education,

Although a certain amount of backlash has been expressed
over superimposed regulation of public education, most state and
lacai education agencies are forced to comply with "outside" regu-
lations because of the dependence they have developed for financial
agsistance from sources other than local revenues. At the same
time that increased govermment regulations are being imposed con~
terning special groups, critics from both within and outside
education are expressing definite concerns about the quality of
general education. Drop out rates in many 5¢hgai disericts have
reached alarming proportions. Educational achievement levels have
dropped off in many places, including felgtivély affluent school
districts. Crime in the schools has become a problem of national
significance,

In terms of priorities to be addressed, pyblic education is
truly stymied. On the one hand are increased demands for programs

and servicea; on the other is a rapidly mounting dissatisfaction
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with general education. It is wichin this rather volatile and
senaitive educational climate that one must approach the issue of
bilingualism and the education of the limited English-speaking. One
could easily join the ranks of those who vociferously chide public
education for what appears to them to be complaceuncy toward the
educational problems of limited English-gpeaking persons. But the
issue is much foo complex to resclve without a thovough review,
Furthermore, the resolution of the problem way require more ihan

educational inctervention alome,
The Natlonal Vocational Education Commltment

Recent vocational education legislation (P.L. 94-482, Title II)
speaks repeatedly to the 1ssue of the limited English-speaking.
First, the act requires state advisory councils to have representa-
tion from school systems with large concentrations of persons who
have gpecial academic, social, economic, and cultural needs and
persons "who have iimited English-speaking ability" (Federal Register,
Vol. 42, No. 67). Next the act requires annual and five year state
plans for vocational education to "set forth as precisely as possible
the intended use of Federal funds . . . to meet the special needs
of . . . persons of limited English-speaking ability" (Federal
Register, Vol. 42, No. 67). By including the limited English-
gpeaking among the groups classified as disadvantaged, the Act makes
it possible to use the 20% set-agide monies for the disadvantaged

to address the needs of the 1lmited English-speaking. TFurther, the
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act lists programs and mervices for the limited English-speaking as
a priority area for vocational education rafesrch and exenplary and
innovative program development, Finally, the Act sets aside nonay
for projects to "develop instructional matarials and encourage
regearch programs and demonstration programs to meet the ¢ritical
ghortage of instructional materials for bilingual vocational train=
ing programs' (Federal Register, Vol. 42, No. 67),

Federal vocational education legislation clearly apeaks to
the needs of the limited English-speaking as it does the needs of
the handicapped, and the disadvantaged, and the issue of sex role
stereotyping. Special interest groups moat definitely are sharing
in the benefits of federal vocational education funding. It dis
now up to local leaders of vocational education and speclal interest
groups to avail themgelves of the money that has been ear-narked
for those who have special needs.

The Limited English-Speaking in a
State and Local Context

The problem of bilingualism and the limited English-apeaking
cannot be addressed at the state and local level as easily as at
the federal level. At the fedetal level, a commitment can be shown
to an issue by enacting legislation and appropriating special funds.
Usually, such legislative activity results in having a substantial

amount of funding pumped into a limited number of innovative and
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exenplary pxojecrs. Them, t=he gemeral pblic 45 £old 1 effect:

"lere is an eceyplary model vhdch solves the pxobEex . . . go

and do Likewise . . . But rerpldcate at your om expense.” Unfortunately,

wihen 1‘?_9:51 Fevenies Must cover the expense of special programs and
s|exvices Eﬁ: persons of Linited Engl ish-speaking abi lity, it becomes
a very s«nsAtive issue, one vhdch pany, perhaps the pajor-ity, of
téxpajfersi feel can be solved adequacely with i appl dcazim of
old-fashdoned Yapkee detetni mz *"If you choose to 1dve in Undted
States, wou had better learn to speak Emglish.'*

At tEe Focal commnity l-evel, there are wery strong historical
antecedewits vhich imfluence the namer in whith langmige related
problens ere &ddt::‘éasedf It must be remenbered that avery signifi—
cint m@ﬁer of Uﬁitgd Stateg citizens are descendamt= of Immigrints
who vere tom-Exyglish-speaking. Maxny, therefore, reard the mastery
of English &3 part of a proud lrerLge. Morecwer, tEe fallure to
adopt Inglish as one's predomimanc language £5 regarded by mamy as
"in~Amerfcae”. TO furthex complicaie the dssue, owr natdon has
mot been very ®olerant of pnaglomalistlc ghettoes. 1hus, regioms
which Juwe high concencragions of mopm-Engldsha-gpeakiry persons sre
mot 11%keEy £o have a broad base of support vimen seekiog £unds for
the puxpose of instituting bAlingual, remedial programs,

Al=mo it the local level, :hé!;fngml probslem of cultural assim—
flatiom or gccualturation canriot be regarded =olely frm an educational

pecspective, Geographical, economyc, amd social factors surround



the 1smue. Winere thaere have heen large jeographic concentrations of
nof-ExgY ish~speakcing persons, for exampMe, English has Eemiecj to
be alopeed much leses rapildly as a secons lariguage. In ghettoes of
non-Exmgl dsh~spmeaicing persons, English often Is not learned until
second genexit-{op fanily members are Imculcated into broader
segnenits of sowclety where they are foree=d to speak English. The
greater the cosentration of non-Engliske-speraking persons, the
lofigexr L £ appears to take for English mese a =econd language to be
scquired . Thuws, alomg the mexican bordest, along the border of
(uebec=, and In ¢ertadn urban ghet;ues; the fnability to speak
atsndgtd Engli=sh hag persisted much lomg.er a5 a problem than in
otbrer reglors, ilthowgh other regfons su<h a3 the Dakotas and
Mipnesota vere seftled by a majority ¢of mon-IEnglish-speaking persons,
In a srate guch 28 Texas vhere ther« has been a gre:t diversity
of larxguages axd culgures, the problen of limited English-speaking
abiliey pér5is§a alnost exclusively arong pexsons of Hispanic or
spanish-gpexkinyg backeground. Because of gepgraphlic, soeial, énd’
wconomle factor;, howsever, the problen of biiingualism from an
Edﬁ,cat;déﬁal stand poimat 1s greatly cmpourided.. So many bilases and
prejud ices betcme Invrolved at the local Mevel that the pros and
<ons of spec ol pf@gé&mg and services for srdents of linmited

English-gpeakimg abil ity are most difficXut £o evaluate objectively.
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This study was an attempt to investigate in an objective nmanner
the influence of bilingualism on vocational concept learning. How=
ever, 1t was clearly evident to the project staff that research in
the area of bilingmalism is a highly sensitive community issue, which
has numerous cultural ramificatiang and involves diverse opinlons
about the provisiona that should be made to accommodate the limited
English-speaking. All of the students who participated in this
study had Spanish-speaking backgrounds. Thus, the outcomes of the
study must be inéerp:etéﬂ in 1ight of the population represented
in the study.

Education and the HexicénéAmeri:an
Communigy in Texas

' In the State of iéxas, there are more than 600,000 students
for whom Spanish 18 the predominant language. Approximately
250,000 of these students can be classified as limited English-
speaking (Gutierrez, 1975). Bullock (1972) notes that "the
jlliteracy rate among Spsnish—speaking Texans is extremely high”
(p. 100, 1973). S‘t’—'hulman,”Williams, and Guerra (1973) as well as
the U.S. Commiseion on Civil Rights estimate that up to one half
of the-Spgﬁishéspeékiﬂg=student§~in Texas drop out of school prior
té'graduatigng' Bullock says they drop out at "an alarming rate."

To assist Spanish-speaking students to acquire a basic education,

the State requires special bilingual programs for students in kinder-

' garten through the end of the second grade. Thereafter, bilingual




instruction is optional. Even in the primary grades, it is possible
for teachers to receive bilingual cerzification or endorsement by

attending summer workshops sponsored by the state education agency.

Spanish only in a token manner.

A study of the bilingual situation in Texas by the U.S.
Commission on Civil Rights found that there exists in Texas "a
systematic failure of the educatienal process, which not only ignores
the educaticnalneeds of Spanish-speaking students, bu;‘suppfesses
their culture and stifles their hopes and gmbi:ians"‘(p‘ 40, in

Sotomayor).

The Problem of Fducational Under-Achievement Many differemt

factors have been cited in the literature to explain the educarional
underachievement of Mexican-American studenits. In the past, some

investigators have attributed the underachievement of Mexican-American

studenta to deficlencies in motivation and intelligence (Carter, 1970).

More commonly, however, the lack of achizvement by Mexican-American
gtudents hés been stiribuced to the lack of appropriate role models .
and ag:iviﬁies in the home (Salazar, 1976). Johnson (1970) cites
several factors iﬂ;luding; impoverished experiential Baﬁkéfﬁunds,
Lﬁgféicieﬁﬁ learning styles and iifEe§Eﬂﬁ value systems. Mercer
{1972) says thaﬁ Héxizsﬂ—émerican youth frequently are 1abela; asg
§1év learners because of a lack of acculturation and because of their

uyse of nonstandard English. Others place the blame for the under-



achievement of Mexican-Americans on the schools. They emphasize the
dnappropriateness af’is textbooks and standardized curricula. Moreover,
they claim that it is not e;ﬂ,nugh Just to offer bilingual training
during the primary years and in adult basic education programs. With
-an almost militant determinism, they inaist that ‘“achaals; rather than
children, should change . . . schools should adopt a bilingual curric-
ulur so that Spanish-speaking students may receive school instruction
in their mother tomgue with culturally relevant materials" (p. 22,
Salazar). The underachievement of Mexican-American students is
clearly a difficult issue, couplicated by the fact that some Mexican-
Anericari students succeed admirably while wany others, though given
equal educsition opportunities, fail.

Bilingual Vocational Programs in Texas: The total number of

vocational programs at the secondary level in Texas exceeds 15,000,
Of this numbeyr, only thrée programs are officially listed as
bilingual programs. But unlike bilingual programs at the elementary
‘level, bilingual vocational prﬂérm are not remedial or compensatory
fn nature. Rather, these programg prepaxe bilingual secrataries.

The need for biali;ng;;ua’l vocational programs in Texas was studied
© In depth by Dr. Auturo Salazar (1576). WiLth assistance from the
’Eéslésa.tfeh Coordinating Unit of the Division of Occupational
Edﬁs;a;t:iim and '];eehﬁalagy (?%;as E&uaaéim Ageney), Salazar conducted
a statewlde survey to determine the need fér bilingual vocational

prggfﬁs to assist students of limited English~speaking ability.
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Participating in the survey vere bilingual program directors,
vocational directors, vocational counselors, secondary counselors,
and industrial representatives who served as advisory committee
members for area vocational schools. Three types of responsés were
solicited. First, recipilents of the questionnaire were iﬁgtmeted
to respond to a series of statements by indicating agreement or
disagreement with a particular statement onm a 5 point Likert scale.
Next, a 7 point semantic differential format was used to solieit
reactions to a series of bipolar adjectives describing bifingual
vocational education. Third, open-ended responses were solicited
concerning the need §¢3r bilingual voecational programs.

Salazar found substantlal positive agreement with such state—

1. Much confusion exists about the goals, content, and method
of bilingual education.

2. Since English is the primary language of the state, the
adjustment in Texas must necessarily be the learning of
English by the Spanish-speaking group.

3. Beginning the kind of programs fha; are effective with
the Spanish-gspeaking educationally dimadvantaged will
rec;uire nore Lri;e?achersr, more ;gg:herstﬂining; programs,
and new maeer‘ialsi! ‘

4, lIncorperating bilingual education into vocationmal education

will require more money than schocl discricts have.

| B2,




10

Disagreement was the greatest for such statements as:

1. Existing vocatlonal programs do not meet the needs of
limited English-ability students and consequently contri-
bute to their high dropout rate.

2. The main problem faced by teachers in a bilingual vocational
program would be teachfng the technical terms commonly used
on~the=-job.

3. Assume that you are being charged wirh the responsibilicy
for making the final decigion of implementing an additional
vocational pﬁng\rm in your school district. Further assume
that epough funds are availsble; you would first implement
a bilingual vocatiomal program rather than one of the
traditional non~bilingual veocational programs....

To further assess the need for bilingual vocational programs,
Sslasaf soldcited reactions to a series of bipolar adjectives. To
do ‘thig, he éénsméﬁed a semintic differential with a seven point
| scale on which the feapmdenés could check their preference of
édjisztives which best described their “feszlings" about bilingual
vocational education. In a presentation nf the data, Salazar
‘  sunmarized the mean weighted gmoup response for each item. Most
of the scores clustered toward tize mid-point, but across the groups
there ﬁéfas@me signlficant differences in the responses of various
gfﬂups_ Figute ;1--:-sum,ari;es Salazar's data., Rather than report -

mean veights, as Salazar did, the table we have prepared only
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Figure 1
Response to BiPolar Adjectives Concerning
Bilingual Vocational Education
by Groups of Educators and
Industrial Representatives

Positive ‘G;;sgifigégggé_ﬂf Respondent* Negative
Reaction : Reaction

+ BD VD vc §C IR =
Important + - - + - Unimpafgﬁn;
Simple - - - = - Complicated
Good + + = + + Bad
Succesaful - - - - - Uﬁsnccegsfpl
Effective + + * + = Ineffective
Valuable + + + + + Worthless
Strong + + - + = Weak
Useful + + + + + Useless
Help + + + + + Hinder
Satisfying % - - + - Unsatisiying
Efficlent + - = = = Inefficient
True + + + + = False
Necessary + + + + - Unnecessary
Rewarding % + + + + Unrevarding
Préduesi?e + - + + + Unproductive

* . .
BD - Bilingual Director
VD - Vocational Director

SC - Secondary Counselor
IR - Institutional Representative

VC = Vocational Counselor



‘indicates whether a particular group reacted positively or negatively
te a pazticﬁlar adjective (i.e. ranked items either above or below

a mean of 3.5). An analysis of the table ghows that bilingual
directors had the greatest number of positive responses to the bi-
polar ad]ectives and industrial representatives had the greatest
number of negative responses. D;ly two negative responsesg were
expreased by the btilingual directors while 9 negative responses

vere expressed by the induserlal representatives; 6 by the vocationsl

directors, 6 by the vocational counselors, and 3 by the secondary

counselors,
In the table it can be seen that means for all groups vere

positive for such descriptors as valuable, good, useful, and a
help. The responses were negative concerning the simplicity and
successfulness of bilingﬁal vocational education. On all other
déseriptﬂga the groups were divided. The lack of clearcut polari-
zation (opinions strongly for or strongly agaimst bilingual
_vgcatigﬁglredgéaﬁian) is evidént in the fact that several groups
responded positively - in terméﬁcf a mean weighted response -~ to
' such descriptors as valuablé'éﬁd good but negatively to such
deszriptafé a8 Important and ﬁéggssaxy.

7 Looking at the data assembled by Salazar, it would be difficult
ﬁé draw § consensus concerning the need for bilinmgual vocational
education. A review of the open-ended vesponses shows very clearly

the wide range of reactions to the need for bilingual vocational
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education programs at the secondary level. This chapter concludes
‘with a sampling of responses received by Salazar concerning the need

‘for bilingual vocational education.

A Sample of Responses by
Educators and Industrial Representatives

Bilingual Director

"I would 1like to see Texas A&M which 1s a leader in the area of
Vocational and Adult Education, also take the lead in promoting
and establishing sound Bilingual Vocational Education in areas
of most need. I would support such an effort wholeheartedly."

Prineipal

“Note: Having worked with Mexican Americans for about 25 years--
I believe we have now reached a level with very little need for
bilingual education-~25 years ago there was a great need--but not
now."

Administrative Assistant
"1 strongly support the bilingual vocational education program
_concept." :

Administrative Assiatant
"I hope, through present state bilingual programs, that students
will not need this type of program in the secondary level."

Superintendent

"Most concentration on biligualism should be in early elementary
years. I sincerely doubt that any child at the 1lth or 12th grade

- level would not be able to comprehend English. The ones from
Mexico may be the exceptions but we can hardly spend the $$$
necessary to plan for {mmigrants not yet arrived."

Superintendent - : '

"I believe that all children should learn English and if we are not
more demanding some children way use Spanish as an excuse not to
learn English."

Principal

"It would be almost impossible to find a great number of bilingual
vocational teachers. Bilingual education should be taken care of
in lower grades and much of it in the homes before a youngster
starts school."
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Superintendent

"I feel this would have been a wonderful program 20-10 yeaxs ago=—
The young people we havenow in our school do not need a Bilingual
Vocational Program. It may be an insult to many,"

Director, Special Programs

"Bilingual education should not be continued past the elementary
school. For a person to function in Texas and the total U.S he
must utilize English. If Spanish is used for technical education
the person is very limited for jobs."

Vocational Director
"Let's speak English.”

Vocational Director
"Love it or leave it. The only reascn Spanish speaking people are 7
disadvantaged, if they are, is by telling them they are. Vivi Texas."

Vocational Director

"Provide the regular vocational teacher with resource peaple and
alds to assist the Spanish speaking student until each becomes
confident in the English language."

Vocational Director

". . . having had several years experience teaching vocational
bilingually in Veteran training program I did not find it
particularly effective. I belleve it more practical to teach
English as a second language preferably in elementary school."

Vocational Director
"1 do not agree that bilingual educati«:n has apace in our educa-
tional system."

?@zgtinﬁal Director _ 7
"Students should learn their communicative skills in "commmicative"
classes and then vocational (skills) in vocational classes." :

Vocational Director .
"Other ethnic groups have had to learn to cope with the same problem,—-
just another costly program that we are famous for im this country.”

Vocational Director '

"Bilingual teaching in our vocationmal programs would be a waste of
much needed talent that :mld be used much more effectively else-
w]iere_ll e

vécatianal Director
"This whole idea is a waste of time, effort and money.
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Vocational Director
"My people too were lmmigrants, coming from Germany. They took their
place in an English society, learned the language and made a living.
We are minorities only as long as we think of ourselves as such.
I'm an American and I feel that 1if any bilingual training is dene,
perhaps in first or second grade."

Vocational Counselor
"There are many languages in Texas besides Spanish., They have had a
chance to learn "enough'" English by the time they reach high school."

Vocational Counaelor

"I would rather see funds spent on teaching Spanish speaking adults
to talk English so that they can teach their children the language
of the U.S. and Texas,"

Vocational Counselor

"I don't believe in setting up a special Vocational Education program
for non-English speaking students - set up a class to teach in
English separate from Vocational Education in the English departmenc.”

Vocational Counselor ‘

"If 1 went to live in a Spanish speaking Nation, I would expect to
speak Spanish not English and I would not expect special treatment
but T would expect to work very hard to learn Spanish if I wanted
to succeed in thig new home of mine. I would change and not expect
the Nation to change for me,"

Vocational Coungelor

"I believe it will amount to initially 100% instruction in Spanish
and will remain at that level; therefore, I have doubts as to its
usefulness. Ideally it would be a good program but we need to

turn from the idealistic and face reality. I have been in schools
where 857 were Spanigh speaking and I believe I know what I am .
talking about. The expense would far outnumber the benefits gained
and any extra fuods should be placed in teaching fundamentals."

Secandary Schoel Counselor
"I do not feel the public schools are reasponsible for establishing
bilingual programs for Spanish-speaking students any more so than
for Polish, Czech, ete. which ve have not done. The respongibility
for learning English rests upon the student, not the school. He
must become a part of the U.S. language since he has chosen to
live here. What type of bilingual program does Mexico have?"

Secondary School Counselor '

"In the U.5. and Texas~-English is the mother tongue. Mexican~
American should be motivated to learn a command of the mother
tongue in this country." '

iz v
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Secondary School Counselor

"l am not interested in bilingual programs at any level. I feel that
our limited money must be spent teaching students to be English~
speaking Americans if they are living in this country. A person who
gpeaks, thinks, and writes another language totally will never feel
a part of this country and will not be accepted by our citizens."

Secondary School Counselor

"A citizen of the United States should have skills in the use of the
English language prior to the age for enrolling in vocational
courses."

Secondary School Counselor

"Bilingual vocational training is unfair to the taxpayers and child-
ren of Texas. Programs are needed for those who would profit from
training. Americans must care for Americans. We are not rich
enough to adopt Mexico." B

Secondary School Counselor

"Having spent 7 of my 10 years in predominantly Mexican American
school systems I have seen only a very few students who did not
have enough command of the English language to function well in
vocational programs. I do not believe that the drop out rate of
the Mexican American students is as much associated with language
difficulty as it is with family expectations. I have had some
very fine students whose parents spoke almost mo English."

Industry Representative

"I think bilingual education tends to perpetuate the students

" Spanish-speaking abilities and discourages them from learning
English."

Industry Representative

"7 believe English should be taught in lower grades, teaching all
children to read speak and write correctly ami emphasis should be
continued through secondary levels. Those students coming into
gecondary school unable to speak read or write English should be
given concentrated guidance and instruction in English language
before going any further in school. This would prepare them to

be able to progress in either the academic or the vocational field."

Industry Representative
"There is no need for Spanish to be taught in America--Teach Spanish
in Spain and Mexico--Teach English in America,"

- Industry Representative
"The student is in trouble if he does not know Emglish well when he
comes to high school. Bilingual should be used in the lower grades
to help the student get started and then English only should be used."

25




Industry Representative
"1 believe bilingual education in general has successfully succeeded
in lowering the quality of education for all students.”

Industry Representative

"My opinion 18 if I were to move to Mexico, I would expect to have to
learn and master the Spanish language before I made much progress in
any other field, I would not expect them to change their entire
education process to accommodate me."

Industry Representative

"I cannot see any benefit to our socdety by apending any tax money
for bilingual projects of any kind. It makes no more senige than
having two monetary systems in the local society.”

!

It 13 clear that the topic of bilingual vocational educatiom is
not without controversy, One of the major problems surrounding the
Assue is that there 18 no clear dafini§i9n of the gezm,:bilingual
vaﬁéﬁiaﬁal education. Furthermore, there are no clearly stated
goals for bilingual vocational education. There ia general consensus
that a problenm exisss; but there 1s much disagreement about the steps

to be taken to assist persons of limited English-speaking abllity.
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CHAPTER 2

A REVIEW OF CONCEPT LEARNING STUDIES*

A review of the literature makes it evident that concept learn-
ing is a complex phenomenon, involving many variables some of which
can be manipulated under normal classroom conditions and others
which do not lend themselves to instructional manipulation. Examples
of the variables which have been noted to influence concept learning

are summarized in Figure 2.

Figure 2

Variables Influencing Concept Learning

Variable Category Specific Dimensions
Characterisatics of Age, 1IQ, SES, Personality Traits,
the Student Academic achievement, Ambition,

Self-concept, Preoccupations,
Cognitive Style
Characteristics of - Presentation Mode, Reinforecement
the .Learning Situation Schedule, Group Size, Labels,
Extent of Exposure, Instructional
Atmosphere
Characteristics of ' Numerousness and Perceptibility
the Concept to be of Instances, Concept Rule, Type
learned of Inatance, Concept Dimensions,
: Relevance of Attributes

. * The information presented in this chapter is summarized in an 11-
psge mini-report prepared by the project staff. The mini-report
is contained in Appendix E. This chapter will be of primary in-

. terest to vocational teachers and researchers who plan to conduct

-similar or related research and thus desire a review of recently
-published studies in concept formation.
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The literature indicates that the efficiency with which concepts
are learned depends to a large degree on the characteristics of the
individual learmer, the nature of the concept to be learned, and the
composition of the instructional setting.

It is evident from a review of the literature that there are
two baslc approaches to concept learning - the discovery approach
in which the learnmer, with or without guldance, discovers for himself
the critical attributes and rules governing a particular concept and
a didactic approach in which the student is supplied with informa-
tion that leads to concept formationm. An excellent review concern-
ing the relative merits of these two instructional approaches was
made by Anderson, 1970. This atudy, although carried out by
researchers who recognize Eﬁe merits of a discovery approach to
teaching, focuses almost exélusively on the traditional didactic
approach to the teaching of concepts, the approach most commonly

used in vocational education classes.
Concept Learning in the Classroom

Concept learning as a classroom phennménaﬁ has been greatly
benefited by D. Cecil Clark's (1971) comprehensive review and
analysis of concept studies reported in the literature. Following
a review of some 255 cangept'farmatian;gtudies, Clark derived 61
principles of concept learning from what he called the "enormous
stockpile of information" contained in the research literature.

From his 61 principles, Clark wrote 16 prescriptions for teaching
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concepts in the classroom. Of his various prescriptions, Clark
(1975) says that "the single most important step a teacher can take
in teaching a conept is to identify its critical attribureg"
(p. 27).

Subsequent to the publication of his popular monograph, Clark
made further studies on the implications of his 61 principles and 16
prescriptions for teaching concepts in the classroom. As a result
of further research, Clark reduced his original set of 61 principles
and 16 prescriptions to a set of 28 principles and 13 factors which
affect concept formation. A discussion of Clark's revisions appears

in g Single Concepts: Procedures Based Upo

Research (1975).

Klausmeier and asscclates at the Center for Studies in
Cognitive Learning (University of Wisconsin-Madison) have amassed
an extensive body of research in concept learning. They have

formulated a tentative theory of concept learning which 1is discussed

at length in Conceptual Learning Theory (1974). In this publication,
Klausmeier, et al. describe the attributes presumably belonging to
all standardized concepts which make it possible to learn concepts.
The attributes which Klausmeier et al. have identified account in
part for the relative ease of difficulty with which certain concepts

are learned. Included among these attributes are:

29
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1. Learnability: the relative ease with which a concept 1s
learned (this can be determined for parti-
cular populations through the use of an

instance probability analysis).

et

Useability: the application that can be made of a con-

cept in problem~solving, in the formation

of additiomal concepts, and reducing the

coniplexity of an enviromment.

3. Validity: the extent to which the experts agree om
the definition of a particular concept.

4. Generality: the number of subclasses and subordinate
concepts which a concept encompasses.

5. PDEE?S the extent to which a concept facilitates
the acquisition of additional concepts.

6. Strueture: the rule by which the attributes of a
concept are related to each other.

7. Perceptibility: the extent to which a concept can be

8. Humeréusness: the relative number of instances of a

concept that can be observed or imagined.
Variables Affecting Concept Ledrning

Even in carefully controlled laboratory settings it is diffi-

cult to account for all of the factors that influence the acquisi-

30
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tion of concepts., In the typical classroom setting, these factors
are 3o numerous they can seldom be isolated for careful atudy. TFor
purposes of Ehi; srudy a review has been made of (1) characteristics
of the learner, (2) learning situation variables, and (3) concept

variables.

Characteristics of the Lea

rner

Other things being equal, the characteristics of the learner
will often predetermine the efficiency of performance in a concept
learing task. Certain learner characteriseiecs, such as IQ, socio-
egﬁnﬁﬁig status (SES), and age have been found to influence concept
learning but the Eeschef can exercigse virtually no control over
guch variables. For learners of all ages, intelligence has been
faﬁnd to bé an accurate predictor of concept formation (Jacobsen,
Millham, and Berger, 1970; Marx, 1970; Laughlin, Doherty, and Dunn,
1968; Piland and Lemke, 1971; Switzky, 1973; Denney, 1973). The
effects of SES on concept learning have been invesciga:ed‘ but the
findings are inconclusive. Guthrie (1971), Nazzaro and Nazzaro
(1973) reported that high SES subjects learned certain concepts
more efficiently than low SES subjects. Securro and Walls, (1971),
however, found that concept attainment was not affected by SES. Age,
1ike IQ, has been found to correlate positively with the rate and
effiéign:y of concept learning (Johnson, Warner, and Silleroy, 1971;

Schalder, 1973; Nolan, 1974).

31
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Certain learmer traits which affe:t concept attaimment can be
manipulated through training procedures, thus are of pfaetica}
interest to classroom teachers. When concepts must be inferred
from a set of stimulus cues, impulsive students have been noted to
require significantly more trials to solution than reflective students
(Brigg and Weinberg, 1973; Denney, 1973; Reid, 1974). Berquist and
Klemm (1973) found that low-anxiety students (on the "Welch Anxiety
Scale") acquired comcepts more rapidly than did high-anxiety students.
Hollenberg (1970) found that high-imagery students were superilor to
low-imagery students (matched for sex, age, and IQ) in the initrial
learning of tﬁe names of objects.

Using a bisensory digit-span task, Ingersoll (1970) identified
"visual attenders" and "aural attenders." When the preferred
dimension was relevant to the solution of the task, Ingersoll found
that ig significantly influenced levels of attalmment. Davis and
Klausmeier (1970) found that cognitive style also influences concept
identification performance. Individuals whom the authors identified
as high-analytic solved concept-identification problems with greater
ease than did low-analytic subjects. Again, it was learmed that pre-
training procedures could be used to ameliorate the disparity
betweer students who scored high and those who scored low in an
embedded Eigu:eg test.

Awareness of the effects of various learner characteristics

on concept learning coupled with a knowledge of the specific

2
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strategles for minimizing or maximizing these effects should make
it possible for the teacher to improve the overall level of concept

attaimmene in the classroom.

Characteristics of the Learnir _Situation

Considerable research has been done to determine the influence
on concept learning of vaficusrfacﬁars that can be manipulated in
a classrcom setting. McMurray (1974) investigated the effect on
learning of four presentation conditions: (1) wide variety,
multiple instances presentation; (2) wide variety, single-instance
presentation; (3) narrow variety, mul;ipleainsténzes presentation;
(4) narrow variety, single-instance presentation. Sixteen subjects
were assfgned to each treatment. A dependent measure was con-
structed to measure the ability of the subject ;a-selegﬁ poaitive
examples from an array of related instances, and to correctly
classify pIE?iéusly:ﬁﬁeucauﬂtered inatances of the concept. In an
analysis of the data, all differences were in favor of the superi-
ority of the wider variety of concept instances for "effecting
significantly more correct classifications of previously unencountered
instances than éid the narrow variety repeated" (p. 57). McMurray,
(iSTA) in citing the aignifiéance 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 contraints were such that only a certain number of
instances could be presented, presentation of a wider variety
of concept instances . . . rather than repetition of only a
few would be most likely to promote better concept learning.
Third, when using a wide variety of concept instances, the
Eeacher w@uld matgh examples with nanéxamplas or irteiévant

order to focus student attentisn on Ehg iny differing ‘and
relevant attribute (p. 68).

In a study of tralt-treatment interaction between aptitude and
instructiopal media, Snow and Salomon (1968) found that low-ability
students acquired concepts more rapidly and Qith better recall with
live presentations than with passive (film) presentations. The
effect on performance of varying the amount of detail in a pictorial
present&tién of a concept, Gorman (1973) found a lack of significant
differences in performance in relation to (l)rthe amount of pictorial
detail (lipe drawings versus detailed drawings), (2) presentation
strategy (successive presentations of single instances versus
simultaneous presentations of multiple instances), and (3) grade
level (fifth graders, ninth graders, fifteenth graders). A 3 x 2 x 2
(grade level.x pigtarial detail x presentation strategy) factorial
posttest-only design was used. Mean scores across the three grade
levels for miniﬁum pictorial detail (9.3, 9.3, 10.6) were nct
 significantly larger than maximum pictorial detail (9.2, 8.9, 9.7)
“for the gimple concept. This trend also held for the complex

concept.
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Nelson (1972) found that greater visual detail may be needed
vhen ambiguous concepts are undergoing the process of differentiation.
A8 students become more familiar with a concept, however, Nelson
contends that less visual Setail may be needed.

In an analysis of eleven studies reported in the literature,
Nielson (1970) found seven studies (for tasks involving reeall,
recognition, and concept learning) in which plectorial stimuld were
superior to verbal stimuli, two studies in which verbal stimuli
were superior to visual stimuli and two studies in which no
significant differences were noted. Caput (1974) notes, however,
that a careful amalysis of the findings of such studies suggests
that the superior effectiveness of pictorial modes over verbal modes
i3 a function of the concreteness or abstractness of the subject
matter. Superiority of the pictorial mode tends to disappear for
conveying content which has non-concrete or action-process
characteristics. Similar findings of the guperiority of pictorial
stimuli have been noted in paired-associlate tasks (Sampson, 1969;
Wicker, 1970; Rowe, 1972).

Based on a review of previous research, Lewis (1970) concluded
that below average students learn concepts-better through pictorial
presentations aﬂém;;afit more from pictorial mﬁltiPLEaghaice test
options than from verbal presentations and verbal multiple-choice
Egse‘aptiaﬁsi She concluded further that for complex, complicated

concepts the best mode of presentation 18 a visual demonstration.
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A popularly held assumption is that certain students learn
concepts more effectively from "real" objects which can be maﬂipﬁ—
lated than from pictorial representations of the comcepts. Numerous
researchers taking this position advocate a liberal use of concrete
objects in the teaching of concepts to young children. For college
students, Fighkin and Pishkin (1970) found no significant differences
between tactual and visual modalities for processing information
provided that the atimulps dimensions in the discrimination task
could be discriminated both visually and tacﬁually;

Baker and Eapﬁsm (1965) designed a study in which groups of
students enrolled in a teacher preparation program at the University
of California were presented identical sets of imstructional
materials, with the exception that one set of materials had pictorial
embellishments (cartoons, etc.). Posttest data indicated that there
were no significant differences for variables assoclated with
achievement. There were, however, significant differences in Ffavor
of the embellished version of the materials in an affective rating
by the students.

.b ﬁéput (1974) made a study of the comparative effectiveness of
four different visual-verbal presentation modes. The four modes-—-
Spoken verbal (S); Printed verbal (Pr); Spoken verbal with printed
verbal (SPr); ané Spoken verbsl with still pictures (SP)=- were
examined in each of the two experiments in which a randomized

p@stﬁést—anly design was used. As a measure of the dependent

3€
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variables, Caput used three objective criterion tests to measure
three cognitive learning tasks: Iearning facts, following proce-
dures, and classifying concepts. Following an analysis of the data
derived from his study, Caput drew the followving conclusions:

1. . . . the sound/pictorial mode tended to be the most
effective mode for classifying concepts.

2. ., . . preaenting nonredundant information simultaneously
through both audio and visual channels resulted in higher
levels of performance than through either channel alone.

3. Providing relevant pictorial cues rather than presenting
verbal information alone produced high performance in
learning facts and classifying concepts.

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

5. Picrorially-supplement presentations produced higher

levels of achievement on pictorial tests than did

verbal-only presentations. (p. 91)

Several studies have been made to investigate the suyperiority

of the auditory and the visual sensory chamnels. Superiority of
either channel appears to some extent to be task specific, that is,
to be related to the nature of the task. Under circumstances of
high redundancy, the combined use of both the auditory and the visual
channel appeazs to be superior to either channel alone (Hsia, 1968;
Hartman, 1961). Otherwise, studies which have found visual pre-
sentations superior to aural presentations (Schulz and Kassehau; 1966;
Van Mondfrans and Travers, 1964; Baker and Payne, 1969) are counter~-
balanced by studies which have found the superiority associated
with the auditory mode (Margrain, 1967). Ann Lewis (1970) notes

several advancages and disadvantages of both types of presentation modes:
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1. . . . The visual presentation alone is capable of teaching
a concept . . . Verbal presentation facilitates a need for
knowledge of technical vocabulary; and uses less time . . .
A difficult concept is best taught through a visual presen—
tation. . . Transfer is facilitated best between visual and
verbal presentation.

2. With regard to sheer 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
thelr more distinctive characteristics.

4. The efficilency of visual presentations in learning decreases
with age.

(W]

Certain types of words (verbs) accompanying pictorial
pregsentations are more effective in aiding teaching.
(p. 272)

Razik (1971) found that concept learning can be impaired by
allowing an insufficient amount of time for students to attemd to
EBESEPTESEﬂtEd audiovisually. Sanders, Di Vesta, and Gray (1972)
found that a presentation strategy in which similar instances were
blocked led to more rapid acquisition than did intermixing the
instances.

Another variable having a significant effect on concept learn-
ing 1s the mode of respanﬁing- Rowe (1972) found that verbal
regponding during a discrimination learming task was superior to
nﬁn—verbal:respﬁnding (pushing a button) for college students. In
a replication éf the study with fourth grade subjects, Rove again
found differences in the direction which favored a verbal over a

non-verbal response mode, but the differences fell short of the

3%



.05 level of significance. Facilitative effects of verbalization
in concept learning tasks have also been noted by King and Holt
(1970) and Osler and Madden (1973). Lewis (1970) summarizes her
findings on the effects of verbalizing in the following manner:

1. Verbalizing the correct dimensional value facilitates
shifring.

2, With very young children, verbalizing the correct
response was better than no response.

5. With familiar material, overt responses are inasignificant
in facilitating problem-solving.

6. Speaking-first training, aa opposed to listening=first
training, best facilitates learning.

8. While overt verbalization facilitates concept attainment,
the explanation for this is unknown.. (p. 273)

The acquisition of a praxeological concept (one requiring a
motor—-type performance) was studied by Clark (1967) who found that
students who conceptualized how to eompleté a task:.-performed leas
well on a final posttest than students who getﬁélly practiced the
task (the shaping to specification of a plece of electric metallic
tubing). In addition to examining the influence of overt respond-
ing on the attainment of the praxeological concept, Clark also
examined the effect on 1ear§iﬂg of seven student ability factors
(reading ability, arithmetic ability, academic ability, motor skills,

spatial perception, communications skills, and general ability).
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Of the seven factors, the two most reliable predictors of concept
acquisition performance in the Clark study were motor skills ability
and spatial relationships. Based on the findings of Clark, it would
appear that overt response modes in concept acquisition tasks are
in most instances superior to passive response modes.
Reinforcement of cotrect responses has been found to increase
both the rate of learning concepts and the efficiency of learning
them (Bucher, 1973: Viel, 1975; Silver, Saltz, and Modigliani, 1970;
More, 1969; Siegel and Downey, 1970; Cahoon, 1970). There appears,
however, to be uncertainty about the manner in which reinforcement
should be given. G;hgan found superior ;ésults with an intermi;tent
feedback schedule; others have found continuous feedback to be
superiar_ Negative rainfarcemeﬁé has been found by some to be .
superior to positive reinforcement; others havé noted the appasite.'
More (1969) found delayed-feedback to be superior to immediate-
feedback. Bucher found that the benefits of reinforcement were
diminished when a competing reinforced activity was also available.
Smith (1975) made an interesting finding: In a concept learning
tagk the students assigned to a feedback and practice condition
did signifigantly better than students asaigned to a practice-only:
" treatment. The effects of providing cues, examples, practice, and
.feedﬁack were Eéunﬂ to be cumulative with the best performance done

by the group receiving the combination.
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Feedback given during a concept learning task (usually referred
to as prompting) has also been shown to facilitate concept attainment
(Merrill and Tennyson, 1971). However, Hardman and Drew (1975)
found that the greater the reinfafcénen; in a concept learning task
the less the rate of incidental learning.

Ihe‘uae of labels in concept learning has also been studied
in depth. Providing highly meaningful labels facilitates concept
attaimment to a greater extent than low meaningful labels (Fred-
griék and Klausmeler, 1968; Stones, 1970; Stephens, 1968; Kofsky,
1967; DL Vesta and Richards, 1970; Rosenthal, Alford, and Rasp,

1972; Gargiulo, 1974), Etaugh and Averill (1971) found that student-
produced labels for stimuli in a discrimination learning task were
not superior to experimenter-imposed labels--provided the latter

were meaningful to the student. Dickerson (1970) fﬂuﬁd that the

learning of distinctive names (labels) for relevant cues in a

]
L]
rn

diserimination problem was superior to the learning of labels
the igfeievaat cues. | .
Although not widely examined, researchers have sought to
dg;erﬁiﬂe she effects of grouping on concept learning tasks,
Klausmeier (1974) found that students in groups inferred concepts
in fever trials than students working individually. Piland and
Lemke (1971) found no significant difference 1in learning efficiency
for either homogeneous §t heteragengaus grouping conditions. In

- a later study however, Lemke, Leieht;vgnd Miller (1974) found that

41
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for low-ability students, training to induce a particular concept
in heterogeneous groups resulted in better transfer performance
than did training in homogeneous groups. The authors presumed
that éhé verbalizations of extroverts in the heterogeneous groups
facilitated the acquisition of solution strategies for the low-
agility students.

Just as feedback influences concept learning so does pre-
instructional activity. White, Richa:ds, and Reynold (1971) found
a significant inverse relationship between the number of pre-
training problems students received and the number of trials to
criterion. Moore, Hauck, Biddle, and Houtz (1973) found that the
acquisitién of concepts was improved by the imposition of a risk
zaﬂditian%ilass of reward for incorrect performances. Weisberg
(1970) found that "advance crganiééfs“ (introductory lessons on
ghe concepts to be presented) facilitated the learning of concepts.
Levie and Dickie (1973) also noted facilitative effects of organizers
for directing a;ﬁeﬁfi&n»ta,relévant attributés. Viel (1975) fﬂuﬁd
Ehat'a preinstructional explanation of ;ﬁe use of instructignal

objectives sigﬁificantly influenced the attainment of concepts.

Concept Variables

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

or difficulty in vhich the concept will be learned. Some concepts
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can be easily learned from definitions alone, provided the meanings
of the definitions are accessible to the student (Anderson and
Euihavy, 1972). Other concepts are more readily learned from

: cﬁmbiﬂatiaﬁs of definitions and rational sets of imstances (Feldman,
1972). Samé’gﬂngept attainment tasks are facilitated by the use of
negative instances, others by the use of positive instances, still
others by combinations of positive and nggativeiinstancas (Tenny-
son, 1973). Markle and Tiemann (1973) have found that positive
instances produce significantly better generalization than negative
instances and that negative instances produce signifizantly haetter
discrimination than positive instances.

Clark (1975) has found that the more critical attributes a
concept has the more discriminators (closely related non-examples)
it 1s likely to have, hence the more precise the teaching must be
in order to prevent misgaﬂcepﬁians. For this reason, Clark
distinguishes between negative examples which differ from a concept
by only one atzribute or dimensian and negative e:amples which differ

long several dimnesiansi He emphasi;es the importance of drawing

M

sttentinn to the single attribute on which a concept and its
digseriminator(s) differ. Houtz, Moore, and Davis (1973) have had
similar findings to those of Clark.

Not only does the type of instance influence concept learning,
the number and typé of attributes of an Instance likewise influence

concept attainment. A linear increase in the number of instances
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to solution and performance errors has been reported as a function
of increasing numbers of attributes (Looney and Haygood, 1968;
Laughlin, Chenowith, Farrell, and McGrath, 1972; Granzin, 1975).

Houtz, Moore, and Davis (1973) found that in a nondimensioned

acrosa instaneesg the most efficient learning occurred when all of
the irrelevant attributes changed. When Eﬁe relevant attribute
changed from one instance to the next, as in the case of alternating
positive and negative instances series, the most efficient learning
occurred when the irrelevant attributes remained constant.

When presenting a definition with conjunctive relationships
between the critical attributes, Markle (1975) found that the
technique of arranging the critical attributes on separate lines
produced better classification than did a linear prose presentation
of the same words.

Several studies have found that iﬂéfeésing the numbér of

irréleﬁant attrihptes across ;nggagzes ;;hibits e@négp;vle;:ning
because it reduces the capability of students to attend to and
_Qtiliée the relevant attributes of the stimuli{ (Amster, 1966;

Edmonds and Mueller, 1970; Scandura and Voorhies, 1971). Similarly
Gﬁampiane and Bgatgn (1972) have found that the magnitude of transfer
from ané task to anmother ig ;n part a function of the similarity of

the atimulil.
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Tennyson, Woolley, and Merrill (1972) found the following:

1. The combined use of high- and low~probability exemplars
matched (irrelevant attributes of exemplar and nonexemplar
ére as similar as possible) and divergent (two exemplars
with irrelevant attributes as different asrpassibie)
resulted in correct clasaification.

2. The use of low (or all levels), unmatched, and divergent
exemplars resulted in ﬂ?etggﬁétglisatian.

3. The use of high-probability exemplars, matched and divergent
resulted iﬂlundéngﬂEEﬂliiatiéﬁi

4, Tﬁe use of all levels of probability exemplars, ummatched
and convergent exemplars resulted in misconceptions.

The systematic management of instructional materials has been
ahaﬂﬁ to have a pronounced effect on the learning of conceptual
information (Frase, 1575; ﬁe:ti;l and Boutwell, 1973; Baker, 1973;
Levie and Dickie, 1973). The type of concept to be learned deter-
iinea in part the appropriate type of media to convey the concept.
Several models have been devised for making decisions relevant to
the aeleﬂt;gg of media (Toati and Ball, 1969; Van Mondfrans and
Houser, 1970; Dwyer, 1972};_ While the models differ in some
respects, the majority of them entail some type of scheme for
Ea:ehiﬁg,che‘attribuﬁes of the medium, the characteristics of
the leérnEf. the attributes of concepts to be taught, and the

instructional objectives to be attalned.
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A problem that faces the researcher who chooses to examine the
effect on learning of various types of visual illustrations is that
of trying to conclude whether ome stimulus item actually canve&s
infafﬁatian in a more efficient manner than another item or whether
one type of 1llustration simply illicits a higher rate of attending
(orientation to the task at hand) with the possible consequence of
a greater rate of learning. At Pennsylvania State Unilversity,
Francis Dwyer has been conducting studies since 1968 on the
instructional use Sﬁd.éfféﬁtiVEﬂESS of visual illustrations. 1In

his Guide for Improving Visualized Instruction, Dwyer (1972) pre-

" sents a realism continuum for visual illustrations. His cantinu;m
is based on the following rationale: "The more qualities a visual
has in harmony with the object or situation which it is to denote,
the more realistic the visual is said to be" (p. 5). Based on this
rationale, Dwyer developed a series of visual illustrations to' accom-
pany a 2,000 word instructional unit on the human heart. Dwyer ranked
his visuals as shown in Figure 3.
In a series of studies utilizing college students, Dwyer held
a 2,000 word sé%ipt constant but varied the visual stimuli ng=
different treatment groups. His intcat was to daéerminé the effec-
tiveness of the various visual stimuli in facilitating learning.
His dependent variables consisted of four individual criterial
(

testg (an 18-item drawing test, a 20-item identification test, a

20-item terminology test, and a 20-item comprehension test) for a

total of 78 items which were designed in Dwyer's words "to measure
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Figure 3
Visual Presentation Formats Used
In the Dwyer Study (1968)

of Heart (Black & White)
of Heart (Black & White)

of Heart (Color)
of Heart (Color)

{Black & White)
{Black & White)

{Color)

Heart Model Photographs
{Color)

| Detailed, Shaded Drawings
Heart Model Photographs

| Realistic Heart Photographs

| Detailed, Shaded Drawings
J Realistic Heart Photographs

| Simple. Line Drawings
| Simple Line Drawings

8

HIGH

the student's total understanding” (p. 19). In terms of strict

statiscical significance, Dwyer found overall differences in the

effectiveness of the various presentation Eamtgs—prﬂng black
and vhite line drawings--and he also found significant interactions
between his depegdent‘vgriables (criterial tests) and ;er;ain types
of visual illustrations. Because of this observed interaction,

' Dwyer concluded "that the realism continuum for visual.illusttaﬁiané}‘
wvhen ugéd to complement oral instruction 1s not a realiable predictor
of learning efficiency" (p. 22). But he did add that generally
speaking "the more realistic illustrations were found to be the least

effective in camﬁlemen:ing oral instrueefon" (p. 22).
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Summary

Many variables influence concept learning. The fact that these
variables can to some extent be manipulated through instruction
indicates that concept learning can become quite efficient. Identi-
fying_the concepts to be taught and manipulating the variables
which influence comcept learning are an important part of teaching.
This chapter illustrates many of the varlables that researchers have
controlled in order to imprcve concept learning. Vocational teachers,
too, can identify the factors which optimize vocational concept

learning.

8
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CHAPTER 3

EXPERIMENTAL PROCEDURES FOLLOWED IN THE STUDY

ﬁfeparati@n for the study took place over a four month period
and included such activities 88 (1) negotiating with school admin-
istrators to conduct the study; (2) developing and field testing
ins:ru:tianai materials in Eﬂth Spanish and English; (3) developing
and analyzing test items; (4) securing parental permission for
étudents to éatgicipa:e in the study and (5) making arrangements teo
conduct the study with minimum interruption of normal school
activities. The following account of procedures used in the s tudy
1s intended to assist vocational education teachers or researchers

to replicate portions of the study.
Development of the Instructional Lesson

Severél lesson féfmats vere reviewed before the selection of
a particular format fnf this study was made. ILesson formats designed
by Becker, Engelman, and Thomas (1971); Markle and Tiemann (1969);
Asbury (1971); Klausmeier, Ghatala, and: Frayer (1974); and Clark
' (1975) were considered. Each instructional forpat was devélapéd
_specifically Eér :e,aéhing concepts, and the effectiveness of each
format ’ha'ﬂ been documented through research. After considering the
gg;i:s of each formart, the one developed by Clark was selected over

the alternatives because of its substantial theoretical base and
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because Clark (1975) himself said that this instructional format
was "especially helpful in teaching concepts" . . ., (p.I1),

There are five principal components in Clark's format for
teaching concepts: (1) identification of critical properties, (2)
formation of an objective, (3) selection of materials, (4) presenta-
tion of the concept, and (5) evaluation of concept formation., Based
on this format, a lesson plan was developed for teaching each of
the concepts presented in the study. The lesson ocutline for one
of the concepts, the standard flat head wood screw, is given below:

Lesson Plan for Teaching the Concept
"Standard Flat Head Wood Screw"
I. Xdentification of critical 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 lover portion of the body (approximately two~thirds
the length of the body) with threads

5. " A pointed base

B. Noncritiecal properties:

1. Type of metal or finish
2. Size of diameter and length

II. Formation of an objective
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 inmstances of the standard flat

head wood screw from other types of metal threaded
fasteners

a{l
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Z. Distinguish between standard flat head wood screws and
clogely related concepts such as the flat head sheet
metal screw, the flat head ma:hine screw, and the
flat head cap screw

3. Generalize across a group of positive instsnces and
diseriminators

4. Select new instances of the concept from an array of
mnetal threaded fasteners

III. Selection of materials

A. Positive instance for formative stage:

B. Positive instances for confirmatory stage:

€. Discriminators for formative and confirmatory stages:
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‘A. Formative evaluation (See Appendix A for a sample of the
materials used)

B, Summative evaluation (See Appendix B for a sample of the
materials used)
The lesson format depicted in the preceding presentation was
used to develop the instructional materials for the study. The
visual content conveyed by the various imstructional materials is

swmarized in Figure 4.
Development of the Instructional Materials

The development of the inatructionmal materials for the study was
carried out over a period of months. The principal pfﬂduztim tech-
niques used in the development of the materials will be briefly

.described in this gsegment of the report. In oxder to caxry out the
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_ several sub-studies, two basic sets of instructional materials were

developed. Before developing the materials, several concepts were

considered for use in the research. Finally, two different types

of concepts were selected for use. Metal threaded fasteners were
chosen as one type of copcept, and certain plumbing symbols were

selected as the second type of concept.
Development of Fastener Materials

Metal threaded fasteners were selected because they were
transportable and they could be graphically represented. Before
ptepa:iﬁg the materials to teach the various fasteners, an analysis
ﬂﬁs made of the critical and the noncritical attributes of each
type of fastener. This was done so that examplesbwhieh exemplified
each of the noncritical atéfibutes could be drawn. A standard
reference text on fasteners was used as the basis for identifying
the critical and noncritical properties of the fasteners. These
insiuded (1) the type of metal and finish used in the construction

of the fasteners (hence the color was irrelevant) and (2) the

diameter and length of the fastemer. Although critical dimensions

are assoclated with some of the Essténgfs, it was felt that because
the fasteners normally can be purchased only within certain stand~-
ard parameters that these attributes could be considered nomcritical
for purposes of the study. An anlysis was made of the critical

attributes of each fastener included in the study, a summary of
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vidch is given in Figure 5,

Figure

Critical Attributes of FPive
Metal Threaded Fasteuners

5
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Concept Head giigz Body Bage
Hexagon Hexagon- Forng Threaded Pointed
Head Bolt Shaped With Right Up To

Straight Angle With Two-Thirds

Sides The Body of The Body
Found Head Rounded With Forms Completely Flac
Machine Screw Straight Slat Right Threaded

or recessed Angle

With Body

Fillister Head Slightly Porms Right Can be Oval-
Cap Screw Rounded Head Angle With  Wholly or shaped

With Straight The Body Partially

or Receased Threaded

Slot

Pollowing the analysis of concept attributes lipe drawings

were prepared.

Line drawings ranging in size from 10cm. ro 17em.

in length and 2em. to 4cm. in diameter were drawn with the use of

Rapid-O-Graph pens (numbers 00-4) and stanmdard drafting instruments.

The original drawings were mounted on a sheet of cardboard measuring

55.88 cm. by 76.20 cn. and were photographically reduced to 50%

and 25Z of thelr original size. From the reductions, ENCO 1250
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netal plates vere prepared for use on a 1250 multilith of fset press
in the production of magter copies sultable for the development of the
instructional materials. When assembled, the master copies were used
to print packets of dmstructional materials using a 1250 nultilith
offaget process (see Appendix A). Based on a review of the effects

of visual emphasizers, ii{ was declded to use arrows to direct the
students’ attemtion to the various critical attributes that would

be emphasized in the instructional waterdals., Conservation use of
these attention-focusing devices was made based on the findings of
Hartman (1961) that such devices "are of value only if they neither
distract from learning which is airéady taking place por continue

in competition vith the material to which they are supposed to

direct at’:géntim" {(p. 41). 1In addition, it was decided to enclose
each of the instruction sets in distinctive frames with identifying
letrexs affixed to the upper left corner. This was done to facili-
tate the coordination of the visuals with the accompanying audio

transcripeions.

A script was developed using the technical language of the
fastener industry. It was necessary to keep the language of the
serdpt as simple apd meaningful to the learner as possible, but at
the same time maintain 2 reasonsable degree of technical integrity

ag most tradesmen use the terms of their trades and expect others
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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.) The script which was developed
(see Appendix C ) conformed to Clark’s lesson format and included
the gtandard terminology used in the fasgener industry.

After the scripts were developed, auddo transcriptions were
made by an {ndividual who held a First Class radio announcer's
license. The same individual was used to produce all of the tran-
seriptions. To easure the quality of the recording they were
recorded with the use of a reel to reel, semi-professional recording
desk (Pioneer Model RT 1050) at 7.5 inches per second on 1.5 mil.
Scotch 206 Professional Mastering Tape. A Micho AKG ST-707 Uni~
direccional Voice Microphone was used. The reel to reel transcrip-
tions vere then transferred to cassetre tapes for convenience and |
to make them useable on standard equipnent that was available in
the clagsroom.

Lrrespective of the number of techailcal words appearing inm the
seripts, an effort was made to keep the overall level of communica-
tion comprehensible for the students Lawolved in the study. To
monltor the level of communication for the various scripts, the
Eagy Liztening ngbﬁ;s (ELF) developed by Irving E. Fang (1966)
at the Uﬁi%ersity of California was uvsed. The ELF was designed to

measure the average sentence difficulty of television newscasts.
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The correlation between the ELF and the Flesch Reading Ease

’Farmula wag +.96 fe: 36 television scripts and 36 newspaper samples.
Based on an analysis of 152,890 words of text, Fang found that the
ELF scores of the most highly rared television news programs
averaged around 12. By comparison, an snaiysis of the scripts used
in this study averaged 4.15. A breakdown by concept of the ELF

scores i3 given in Figure 6.

Figure 8

Easy Listening Formula
Analysis of Scripts
Used. in the .Study

CONCEPT TECHNICAL

Hexagon Head

Bolt 4,452
Round Head

Machine Serew 4.33
Fillister Head 7
Cap Screw 5.00
AVERAGE E.L.F. SCORE: 4.58

Development of the Dependept Measure

A test was needed which would asgegs the ability of the students
in the study to (1) correctly select positive instances from an
array of related concepts including cloge-in nonexamples (non-

examples which differ from examples by only one attribute), {(2)
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select nonexamples within both clogely matched and divergent pairsg,
and (3) generalize across groups of positive and negative examples.
In addition to meeting the usual criteria of validicy, reliability,
and useability, the test items were expected to follow certain rules
cited in the literature by Markle and Tiemann (1975). "All the
examples and nonexamples the student 1s asked to process will be
nev and will hear a predictable rrlationship to the domain of the
concept. Concepts can neither be taught or tested by a single
AExampig" (p. 3). To satisfy the latrer requirement, the three
equivalent test forms were constructed from sets of examples and
nonexamples which had been photographically reduced to make them
differ in size from the examples and nonexamples used in the
instructional materials.

In its final form, the rest was comprised of the following
items: (1) 30 items which required the students to correctly
classify a single positive instance from an array of five related
concepts, (2) 10 items which required the students to identify
nonexamples when shown a matched pair or a divergent pair of
related conceprs, (3) five iéems which required the students to
sc;té;:ly identify all of the positive instances in an array of
related instances of which at least two were positive instances.

Face validity of the test was presumed to be adequate inasmuch
a8 the examples which comprised the test were identical except in

#ize to the Ltems used in the Instructional materials. Four

59
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instructors with extensive backgrounds in Agricultural Engineering and
Industrial Education were asked to review the content of the test for
accuracy. The only error noted in the test was the identification

of a Phillipa-recessed flat head wood screw as a standard flat head
wood screw. This item was corrected upon verification of the error

gtandard reference text.

oy
B
R

Content validity was bullt into the test by the cholce of
items which were capable of measuring:

1. (Overgeneralization--all positive instances plus some non-

instances are classified as concept instances.

2. Undergeneralization--not all of the positive instances and

some noninatances are clagsified as concept Ilnstances.

[

Misconception~—-noninstances nnlykare classified as positive
concept instanées_

4, Concept formation--positive instances only are identified

as examples of a concept.

Reliability of the test was first examined by a comparison of
the mean scores obtained in a single administration of the test
by a group of Agricultural Engineering undergraduates at Texas A&M
University (a group presumably knowledgeable in the content of the
test) with the mean scores obtained by a group of disadvantaged
gtudents from a local high school. A significant difference between
these two groups was obtained; the former group obtained a mean of 67

percentile while the latter group obtained a mean of 30 peivcentile

Yot
Ao
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(a mean which could largely be attributed to the guessing factor).
Reliability of the test vas further examined by administering it

to students enrolled in various vocational education and educational
paychology classes at Texas ASM University. A test analysis was
made on the basis of how students rated their knovwledge of fasteners.
The tests were analyzed by the Test Scoring Service of the Data
Processing Center at the university. For 26 students rating their
knowledge of fasteners as medium or better, the modified Kuder-
Richardson (K-R) 20 reliabiliry coefficient was .863; for 25 students
rating their knowledge of fasteners as low the modified K-R 20
reliability coefficient was .715. For a group of eight students
from Snook Independent School District, the K-R 20 reliability
coefficlent was .944 following the ctreatment.

Development of Materials to Teach
Plumbing Symbols
Followling Ehé preparation of the fastener materials, materials

were prepared for teachimg selected plumbing symbols. The same
lesson format and drawing techniques were used in the preparation

of the plumbing materials. Unlike the fasteners, however, the
.plumbing synbols were more complex in nature, that 1s, a single
symbol could convey multiple meanings. For example, the symbols
used in this study have three principal components each of which
represent a different set of items or functions. The middle part

of the symbols dencte different types of pipe valves, either globe,
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safety, or gate valves. The ends of the symbols denote the type of
joing or the process by which the valves are connected to pipelines.
There are different symbola to indicate whether the joints are
welded, soldered, or threaded. Finally, there are symbols indicating
the function of the pipes to which the valves are comnected. There
are gyubols to indicate hot water pilpes, cold water pipes, gas

lines, alr 1lines, and so forth. Thus 4in this material, a single
visgugl representation could denote (1) the type of valve, (2) the
type of joint and (3) the type of (of function of) the pipe connected
to the valve. A declsion was made to teach each symbol component
(type of valve, type of joint, and type of lead pipe) as a separate

concept. These instructioual materials are illustrated in Appendix A.
Development of Test Materials

To assess the extent to which students learned the various
plumbing aymbols, two types of tegts were developed. One test
measured only the attaimment of simple concepts: "Select the gate
valve"; "Select the valve with soldered joints". A second test asked
compound questions: "Select the globe valve which has been welded to
cold water pipes"; “Select the safety valve connected to hot water
pipes with threaded joints". Two forms (pre- and posttest) for each
test were developed and field tested using a class of college students
who were majoring in the building trades field. A copy of the

final instrument is imcluded in Appendix B. Validity and
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reliability checks described for the fastener teats pertain to
the valve tests as well and thus will not be fepéﬁtgd here. For
each test item, a discrimination coefficlent was calculated based
on the performance scores of the upper and lower third of the

30 building trades majors who partigipateﬁ in the pilot test of
the examination. Items with discrimination coefficients of less
than .30 were changed. Discrimination coefficlents for subsequent
administrations of the tests consistently fell within the desired
range of .30 and above. In Appendix D, the discrimination co-
efficients for several test adminstrations are listed.

Tranglation of the Materials
from English to Spanish

The translation of materials from English to Spanish was
far more difficult than initially anticipated. First, there was
the problem of selecting the most appropriate form of Spanish.
Many of the bilingual students participating in vocational
programs speak a unique version of Spanish called Tex-Mex, To
further complicate matters, the form of Tex-Mex common to one
reglon 1s different in subtle but perceptible ways from that
which i{s spoken in another region. After conferring with experts
in the modern language department, it was decided to translate the

materials into standard Spanish.
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The next problem in the translation of the materials was the

terms. Bilingual employees in several

b~
i

translation of technica
large hardware stores were contacted and virtually all of them
indicated that the names of common hardware items are not translated
from English to Spanish. They indicated that a Spanish~speaking
customer who wished to purchase a Hexagon Head Bolt would use the
gsame technical teym as an English-speaking cuatomer, 1.e., "Hexagon
Bead Bolt." VFurthermore, several of the across-the-counfer dig-—

tributors indica: :d that the majority of persona (both Spanish-

and Engiishﬁspeaking) who order parts and supplies bring a sample

item and simply say: "I want five of these things" (obviously ways
have been devised to compensate for language barriers!)

Strangely enough, we found that persons who had immigrated to
the United States from Spanish-speaking countries could translate
technical terms much more readily than SpanighispeakiBEEPEISﬂns
vho were native to Texas. In time, an individual was identified
who had the appropriate trade background to translate the technical
terma into Spanish. Next., a bilingual techmical writer from the
Agricultural Communications Department of the Extension Service
was asked to review the tramslatioms. After this review, the
translations were again reviewed and corrected by an expert in the
modern languages department. The materials were then recorded by
three different persons: an individual who prepares Spanish
materials for the Extensaion Service, an individuval who prepares

N 5};
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language laboratory tapes for Spanish classes, and a Mexican-American
student associared on a part-time basis with the project. The
Séaniah geripta for the various instructional materials are

included in Appendix C.
Selection of Schools to Participate in the Study

Specific procedures were followed in order to securz the par=
ticipation in the study of students from six school districts. In
all instances, a formal request was submitted to the superintendent
of achoola. Following the formal request, @EfSQnél appearances vere
made to the superintendenz of schools by the principal dnvestigator
of the acﬁﬂyi In most instances, several preliminary neetings were
held between project staff and achool administratora. In additionm,
at least one orientation meeting alsoc was held with the teachara of
students who were involved in the study. Although these pre-study
contacts were time-consuming, they had beneficlal effects on the
subsequent conduct of the various studies.

Permission to conduct portions of the research was obtained
from the following school districts:

1. Corsicana Independent School District, Corsicana, Texas.

2. Allen Academy, Bryan, Texas.

3. Del Valle Independent School District, Del Valle, Texas.

4., WVeslaco Independent School District, Weslaco, Texas.

5. Dallas Independent School District, Dallas, Texas.

6. Ector County Independent School District, Odessa, Texas,

3
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Information protected by the Privacy Act of 1974 was not requested
except in instances when parents signed a release granting permission
for this information to be reviewed. Unforcunately, many parents
would not have personal data released to the researchers and when
permission was granted the data was often Incomplete. Hence; I
gcores, teading scores, et.al. were not considered in the analyses
of the data. (Initially, aclilevement data was to be used in tche
variousg analyses of the data.) Afr the time that this study was
completed lt was evident that the implications of the Privacy
Act of 1974 have yet to be fully realized in terms of classroom
research involving researchers for whom school districts must

authorize the release of protected information.
Equipment Used in the Study

Only a limited amount of equipment was needed to conduct the
study. A Wollensak Model AV 2551 cassette tape player-recorder was
used for the audio presentations. The suvdio equipment were arranged
in each classreon in a2 manner which provided for optluum liatening
by the students, but at the same time created the leaat disruption

te che customary arrangements within each classroom.
Research Design for Sub-study 1

Sub-study 1 used a pretest/posttest design without a control

group as depicted Iin Figure 7. There was nothing to gain in
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Figure 7

Research Design for Sub-Study 1

Group Preteat Treatment Posttest
1 0] Lecture with 0
Overhead

Transparencies
2 a Programmed 0
Booklets

this case through the use of a control group. The purpose of the
study win to determine whether varlous groups of studont s {Ang o=
Americans, Blacks, and Hexican*Ameficgﬂsj performed similarly when
instructed in a lecture with overhead transparencles mode or when
self-instructed using individual programmed booklets. variaﬁee
was partially controlled by assigning classes of disa&vantaged
students with similar characteristics to the treatment conditions

as depicted in Figure 8.

Figure 8

Assignment Strategy for Sub-Study 1

gchaal A School B

A 1 ~=ee_

-

.FH 3 fzf‘

Programmed Instruction ——————
Lecture with Overheads ===~=--=

N3




59

Research Design for Sub-Studies 2 & 3

Sub-Studies 2 and 3 consisted of a pretest/posttest no control
group design and a comparison between performance scores in English

and Spanish as depilcted in Figure 9

Figure 9

Research Design for Sub-Studies 2 and 3

Pretest

Treatment

Posttest

1 0 Inatruction 0
in English

2 0 Instruction 0
in Spanish

Students in both sub-studies were randomly assigned to the treat=-
ment conditions. These sub-studies were cartied out in order to
compare the performance of Mexican-American vocational students
inatructed ip Spanigh with the performance levels of similar students

who received instruction in Enmglish.
Research Degign For Sub-Study 4

Sub~study 4 consisted of a pretest/posttest no control group
deaign with comparisons across three groups. Participants were
randomly assigned o the three treatment groups. The design is

graphically portrayed in Figure 10,




Figure 10

it

Research Désién for Sub-Study 4

Group Pretest Treatment Posttest
1 0 Instructions 0
in English ’
2 0 Instructions 0
in Spanish
3 0 Ingtructions 0
in English/
Spanish

.This study vas carried out to compare the performance levels of
Mexican-American students in English, Spanish, and a combined

English/Spanish treatment condition.
Research Design for Sub-Studies 5 & 6

A pretest/posttest no control group design was used to
compare the performance of students instructed in Spanish or English
but tegsted at different levels of complexity. The research design

for these sub-studies is graphically depicted in Figure 11.

Figure 11

Research Design for Sub-Studdies 5 & 6

Group Precest Treatment , Posttest
1 ] Single Component 0
Questiona
2 ' 0 Multiple Component 0
Questions

6g
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The purpose of these sub-studies was to determine if bilingual students
ipatructed in Spanish or English are able to formulate complex asso-

ciations in a concept a«;quisitian task.
Research Design for Sub-Studies 7 & 8

Sub=gtudies 7 and 8 consisced of a pretest/posttest no control
desdgn to assess the influence on student performance of three
vardsble speech ratea. The studles were s;imilai: @E&gt one Atudy
involved senior high vocational students while the second study
involved junior high school students. The design for the studles

is graphically presented im Figure 12,

Figure 12

Research Design for Sub=Studies 7 and 8

Group Pretest . Trearment Fosttest

1 0 90 WPM* 0
2 0 - 150 WFM 0

3 0 225 WPM 0

AWPr:Words per minute

Hunmerous studies have shown that time compressed speech can
agsdst persons who need review information. Time expanded speech
on the other hand haa been effective with certain groups of atudents

vho need supplemental imstruction. This sub-study, therefore, asked

75
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the question: 'do bilingual students respond in the same manner to

variable speech rates?
Research Design for Sub-Study 9

The final sub-study compared the performance of bilingual

students who were instructed in different wvays., One group was given

‘a lecture which consisted of reading a scfipf. -1t was identical,

therefore, to the recorded traunscriptions except it was a live

‘presentation rather than a mechaniecal one¢. The second experimental

group also received a lecture, but im this instance the lecturer
included verbal analogles, illuscratdions, and special emphasis
technliques. The groups were tested at two levels - simple and
compound assoclations. The research design for this sub-study is

portrayed in Figure 13.

Figure 13.

Pesearch Design for Sub-Study 9

Treatment Level Pretest Posttest
Enbell ighed Single component 0 0
Lecture Questions

Multiple component a 0
Questions
Non-embellished Single component 0 0
Lecture Questions
Multiple component 0 0
Questions

71
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Internal Validity

In an endeavor to ensure that the treatments were the cause of

changes in student parférmaﬂse,gattenti&h was directed to certadin
extraneous variables in order to winimize or eliminate thedir effects
éichin the experimental design, zml chereby improve the intefnal'
validity of the design.

The random 28signment of subjects to sample groups and the
subsequent random allocatlon of these groups o treatment levels
provided a measure of control against statisticel regression.

Random sssigﬂmegé also protected agalast the &iifgrg§cial selecelon’
of subjects and effegtifely guarded azalpnet having sne group with a
higher entry level ;erfgfmance than other groups. The use of change
scores provided a Eaﬁthgr safeguard against the effects of ope

group having a higher entry level performance than the other groups.
Change scores in effect covaried any difference that way have existed
at EBE;EEEEY point, | ;

Random assigrment helped to distrzibu'e randomly éhcaé studengs
wvho had h'gher or lower intelligence, ox greater motivatlon o

succeed on the tests.
External Validiey

The random assigmment of students helped to control some of

validity of che desdgn. Interactive effeats between the treatment
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and selection biases were controlled through random assigrment of

students, -
Preparation of the Data

Data for the various sub-studies comsisted of pretest and post-
test responses to each test item., These responses were transferred
from the response sheets to computer cards by an experlenced key
punch operator. The transfer of data was then double checked for
accuracy by E@Q?ﬂ?iﬂg student regponges against the responses
entered onto the daﬁé cards. This was accomplished with the use

of a special display program.
Analysis of Dars

The analysis of the data ;ss performed using the AMDAHL 470
V/6 computer in the Data Processing Center at Texas AsH Uﬁiﬁﬁfgity_
The punched output from the Veldman TESTAT program was organized
8o that all data for each treatment within each group formed one
set. For each student, rhe order of arrangement of the data cards
for the computer was pretest followed by the posttest.
The data were then processed using various Veldman programs
modified by D. G. Barker for the AMDAHL 470 V/6 computer at the
Data Processing Center. The print-out for the change scores from
this program contained, for each dependent variable, a main summary
table for the analysis of variance, in which was displayed the treat-

ment main effects.




If significant differences beyond the .10 level were shown for
either group or treatment main effects, a Scheffé multiple comparison
test was applied to the means and the results were reported on the
computer print-out.

In accordance with practice identified in the literature, a
P < .05 indicated s;a;isticai significance. Because of the uneven
nunber of students in several of the groups, a test for the homo-—
genelty of varilance was conducted to detemmine whether or not a

violation of this assumption of the analysis of variance had occurred.




CHAPTER 4

RESULTS OF THE RESEARCH

The fupdamental purpose @Erchia regsearch wag to determine the
influence of biiimgualisﬁ on vocatiomal concept acquisition. To
accomplish the purpose of the study, a series of related sgﬁsstudies
were carried out in differemt geographical areas in which Mexican=—
American students were enrolled in vocational education classes.
Each sub-gtudy reported here was conducted to answer a specific
research question. The resulcs of the various sub-studies are
presented in cthia chapter.

Sub-Study 1l: The Effect on
Concept Formation of Two Presentation Modes

Sub~study 1 involved ;hfge groups of disadvantaged students -~
Blacks, HziicaniAﬂEfiﬁsﬂ5; and Anglo-Americans., The study was
conducted in a high school iﬂgaged in Central Texas where the ethnic
breakdauﬁ was approximately 5% Mexlcan—American, 25 Blacks, and
70% Anglo~American. Although a small percentage of Mexican-American
students were enrolled, the director of voeationmal education for
the district expressed a desire to know if these students responded
in the same wzy as nonbilingual students to two imstructional modes,
one which depended largely on auditory reception and one which relied

predominantly om visual skills and reading level.
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Students were selected from vocational classes for the disadvan-
were matched in such a way as to randomly distribute as many student
ability levels as possible to each treatment. Consequently, the two
treathment groups were very similar in terms of mean reading achievement,

math achievement, and IQ. This comparison is depicted in Table 1.

Table 1

Comparison of freatment Groups According

Group 19 Reading Math
Achievenment - Achievement

Lecture with 83.7 6.11 6.25
Overhegd Format ‘

Progranmed  86.9  6.16 6.09
Booklet Format

Except for a non-signficant difference of 3 points in mean

IQ score, the groups were very well matched. The mean pretest,

posttest and gain scores for the three ethnic groups are presented

in Table Z.

76
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Table 2

Pthaic - __.lrearment Condition _
Group . Programmed Booklet Lecture with Overhead

Anglo Pretest 19.1 23.9
American Posttest 33.5 38.3
Gain Score 14.8 14.5

H 22 21

Mexican Pretesat 4.
American Poattest 7.
2.
5

b
~ B3 W

Gailn Score
N

Blacks Pretesat 12.0 16.9

Posttest . 29.9 33.2

Gain Score 16.1 16.3
N 20 18

In terms of gain scores, the Mexican—American atudents vere
the only ones who performed significamtly better in one tfeatmeﬁt
condition than in the other condition. The Mexican-American
students scored apéfaximately 10 gain score points higher in the
lecture format than in the independent reading format. The other
ethnie groups scored almost identically im the two treatment
conditions in terms of gain scores. Despite the small number of
He:iganaAEEfigaﬁ students involved in the study, the study confirmed
what the di;:rict's vocational director had observed many times:
EhaérﬂexizgngAmgriESﬁ gtudents were hindered when required to learn

vocational concepts through independent reading activities. On the

dr/
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other hand, when instructed inm a clear, precise lecture format this
group of students performed as well as any group.
Sub-Study 2: The Effects of English
Versus Spanish on Vocational Concept Formation

Sub-study 2 served as a pilot test of the Spanish materials.
The valve materials had been previously field tested. However,
the field test was completed only in %aglish. Sub-study 2, therefors,
able quality to use in the research. Bilingual students from a pri-
vate academy were granted permissica to participate in the pilot
study. The séﬁdenta were randomly assigned to groups and the groups
in turn were randomly assigned to the treatments. The means and

atandard deviations for the groups are presented in Table 3.

Table 3

Means and Standard Deviations Across
Two Treatment Conditions: Eoglish and Spanish

Condition Pretest Pogttiest Gain Score

22.14
8.45
7

English 12,29 34.4
: , M

@
- =
~
o
H
~ o &
gty

10.00 20.60 10.60
5.48 11.67 9.38
10 10 10.

Spanish

= 3




70

The mean gaiﬂ scores show that learning took piaee in each.
treatment. There was a gain score of approximately 22 points for
the English treatment and 11 points for the Spanish treatment. The
mean scores were then compared between the two treatment groups
to see if there were significant differences. Veldman's program
Anscheff was used in the comparison, the results of which are

presented in Table 4.

Table 4

Analysis of Varilance Across Pretest,
Posttest, and Gain Scores for Individuals
Asgigned to English versus Spanish Instructiom

] .Analysis of Variance
Test sV DF MS ¥ P
Pretest Total 16 26.18
Groups 1 21.531 0.312 0.385
Frror 15 26.50
Post tent Total 16 145,35
Groups 1 787.41  7.34 0.013
Error 15 100.40
Gain Total 16 110,62
Scores Groups 1 548.62 5,74 0,019
Error 15 81,42

From the outcomes of the pilot study, it can be seen that
bilingual students instructed in English performed significantly
hetter than atudents who were instructed in Spanish. Although

the students involved in the study spéke Spanish regularly with
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thu phers and in their homes, their performance in this particular
concept acquisition task was greater in English than it was in
Spanish. On the pretest, the groups did not differ, but the groups
differed significantly on the posttest (p < .01). They also
differed significantly in terms of concept acquisition (gain scores)
(p <.02).
Sub-3tudy 3: The Effects of English Versus
Spanish on Vocationsl Concept Formation

Sub=-study 3 was similar to sub-study 2 except for a larger
group of participants. The students were selected from a rural
school district in which approximately 307 of the student body |
spoke Spanish as the predominant language in the home and with
peers. The students were selescted from several different vocational
classes and randomly assigies : sw% groups. The groups were then
randonly assiﬁneﬂ to the two irzatments. The groups were excused
from classes and reported to designated rooms where the study
was copducted, The groups were administeved a pretes: and spprox-
ilmately one week later were given imstruetion in either English or
Spanish and then posttested. The meaﬁs and standard deviations

for the two tests and the gain scores are presented in Table 5.
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Table 5

Means and Standard Deviations Across
Two Treatment Conditons

Condition Pretest Posttest Gain Score

Spanish

=

X 7.71 26.77
SD 4.04 11.53
N 17 17

English

|
~ D WO

The groups performed nearly identically om the pretest, but
instruction in English effected gain scores more than instructions
given in Spaﬁishé The gain score for the Spanish group was less
than 4 points while the gain score for the group instructed in
English was close to 20 points. An analysis of varlance was per-
formed to determine the level of significance of these differences,

the results of which are shown in Table 6.

Table 6

Annalysis of Variance Across Pretests,
Posttests, and Gain Scores for Individuals
Assigned to English Versus Spanish Instruction

T _Analysis of Varianmce
est sV DF Ms  F P

Pretest Total 12 12.76 )
Group 1 0.25 0.019 0,8872
Error kA 13.16

Posttest Total 32 159.76 )
Group 1 1858.18 17.70 0.0004
Error 31 104.97

Gain Score Total 32 142.99 )
Group 1 1901.20 © 22.04 0.0002
Error 31 86.27

81




The analysis of variance indicated %ﬁgt there were highly
significant differences in the performances of the two groups in
terms of posttest scores and gain scores. The outcomes in the
main study were very similar to those in Ehé-pilat atudy; both
experimental groups recedving instruction in English FEffgmed
siguificantly bgttér than the groupa who received instruction in
Spanisah.

Sub-5tudy 4: The Effects of English,
Spanish, and Combined English and Spanish
on Vocational Concept Formation

Sub~gtudy 4 was conducted in a school in which Spanish-speaking
students couprised more than 502 of the student body. The performance
of bilingual students was compared across three treatment conditions-
English, Spanish, and a combined English/Spanish format.

Students were randomly assigned to the three groups and the
groupsg in turn vere randomly assigned to the three treatment condi-
tions. The means and standard deviations for the three treatment

conditions are listed in Table 7.
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Table 7

Means and Standard Deviations for Three Treatment
Conditiona: English, Spanish, and Spanish/
English Combination

Treatment Pretest E@sﬁtes: Gain Score
English X 13.69 22.59 8.23
SD 8.12 15.32 9,79
N 13 13 13
Spanish X 8.46 17.31 8.85
SD 4,26 11.13 10.52
N 13 13 13 -
Spanish/Engiish  _
Combined X 10.72 26.00 12.21
SD 5.97 13.08 12.00
N 11 11 11

In this subis:udy, the students who received instructiom in
Spanish or in English performed equally well in terms of gain
scoresa. The ggaﬁb recelving instruction in a combired English/
Spanish format had a gain score which was approximately 7 points
greater than that for the other groupa. An analysis of variance
was then performed to determine if the differences in mean gain
scores were significant. The resules of this analysis are presented

in Table 8.

&3
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Table 8

Analysis of Variance of Performance
Mean Scores Across Three Treatment Conditions

Analysis of Variance
sV DF MS F P

Pretent Total 36 42.81
Group 2 89.40 2.23 0.12

Error 34 40.06

Pogttest Total j6 185.29
Group 2 233.37 1.28 0.29

Error 34 182.46

Gain Total 36 124,94
Score Group 2 155.90 1.27 0.30

Error 34 123.11

The analysis of variance for the pretest, posttest, and gain
scores indicated that there were no signi! at differences between
the treatment groups. The mean gain sco' .~: “he combined
English/Spanish greatﬁent was higher but not signifi..:utly higher.

The combined Spanish/English format tést was given in both
Spanish and English. The instzuction was also given im both
languages ~ part in Spanish and part in English. The other groups

recelved equivalent instruction but only in Spanish or in English.
Sub-Study 5

Sub-gtudy 5 sought to determine the extent to which bilingual
students could make complex associations when instructed im Spanish.

The students who participated in the study were given identical

instruction in the fdeptification of 3 valve symbols. 3 joint

&¢
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symbols, and 2 pipe function symbols., The students waerye then

tested to determine concept acquisition. Two test forms were

used. One form required the students to respond to simple quésgiaﬁs
and another form required students to make compound assoclations.
The means and standard deviations for sub-study 5 are presented in

Table 9.

Table 9

Means and Standard Deviations for Pretest,
Posttest, and Gain Scores for
Bilingual Students

Group Pie;est Posttest Gain Score
Simple Questions -
(Single concept) X 8.57 14.43 5.86
sD 3.35 13.94 12.80
N 14 14 14
Compound Questioms _ 7 )
(Multiple concepts) X 7.64 : .23.64 16.00
5L 3.14 - 13.09 13.32
N 11 11 11

The pretest performance of the two treatment groups did not
differ between the groups. There appeared to be a significant
spread in the g;aﬁp differences between the mean scores for the
posttest and for the gain score; therefore, an analysis of variance
was performed to determine whether the observed differences were
atatistically significant. The outcomes of the analysis of vari=

an.e are included in Table 10,



Analysils of Variance for Two Test Forms

Table 10
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sV

Analysis of Variance

DF

MS

F

Pretest
‘'Posttest

Gain Scora

Total
Group
Error

Total
Gioup
Yexror

Total
Group
Error

24

10.39
5.39
10.61

198.43
522.27
184,37

189.14
633.73

169.81

]
fuiia
T

P
0.51
Q.10
0.06

Te group which recelved the complex test form scored nearly

10 points mcre than the group which received the simpiified test

'fa:m; however, the difference was not statistically significant.

Sub=5tudy 6

Sub-study 6 had the same purpose as sub-study 5 exc:pt in this

sub-gtudy ingtyruction was giver in English.

Students who peytici-

pated in the study (which was conducted in a high school with

approximately 30 percent Mexican-American enrclluent) were randomly

asgigned to two groups.

The groups then were randomly assigned

to the two test forms, the simplified form and the complex form.

The means and siandard deviations for the pretest, posttest, and

gnin sceres are Included in Table 11.

56



78

Tabie 11

Means and Standard Deviationa for Pretest,
Posttest, and Gailn Scores for Two Test Forms

Pretest Posttest Gain Score
(omplex Foim X 10.15 31.46 21.31
SD 3,18 9.81 9.89
N 13 13 13
Simple Form X 10.63 10.13 -0.50
SD 4.15 7.59 8,04
N 16 16 2.01

The pretest performances of the two groups were almost identical.
The posttest and gain mcore differences were much greater. Therefore,
analysis of various was performed to determinre i1f the differences

were aignificant. The analysis of variance 1s shown in Table 12.

Table 12

Apnalysix of Variance for Two Groups Across
Pretest, Posti=est, znd Gain Scores for Two Test Forms

Test Analysis of Variance
rest sv DF MS F P

Protest Total 28 13.61
Group 1 1.59 0.113 0.74
Error 27 14.05

Fostteat Total 28 188.72
Group 1 3265.22 43.66 €.00
Ertor 27 74.78 '

Gain Score Tatal 28 198,135
G+ Hup 1 3411.02 42,98 0.00
LoTOT 27 79.36

e
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There were significant differences in the two groups on the post-
test. The differences between the two groups also applied to the
gain scores. In both Spanish and in English, the students scored
higher on the test forms which tested acquisition of complex
concepts than on test forma which assessed the acquisition of simple
concepts.

Sub-Study 7: The Effects of Variable Speech Rates

On Vecational Concept Acquisition for
Disadvantaged, Filingual Students

Sub=study 7 compared the performance of bilingual vocational
students acrogs three gpeech rates 90 words per minute (WPM),

150 WPM, and 225 WPM. Al]l instruction was given in Spanish. The
study was carried out in a junior high school with about a 903
enrnliﬁgnz of Mexican-American students. - The students who parti-
cipated in the study were classified as disa?rantaged students and
were zurolled in speclial vocational clisses ;yi the disadvantaged.
To be so classified, students must be two years beiivw grade level
in at least two basic skilla areas-

The students were randomly assigned te two grours, and the two
groups were randomly assigngd to the treatment conditions. The
means and standard deviations for the grourz are presented in Tabie

135



Table 13

Means and Standard Deviaticns for Three

Variable Speech Rates in a Concep:t Acquisition Task

ngisisﬂt Preteat Posttest Gain Score

90 WPM X 9.00 13.62 4.62
SD 3.94 4.94 6.54

N 13 13 13
150 Woe X 10.08 19.08 9.00
SD 4.46 11.92 10.71

N 12 12 12
225 WPM X 9.79 10,21 0.43
SD 3.47 6.50 7.48

N 14 14 14

Pretest scores for the three groups were very similar. The

differences in posttests and gain scores seemed sufficiently wide

spread to perform an analysis of varlance.

The results of the

single clagsification analysias of variance are presented in

Tablﬁ‘ :g’ﬁ -

Table 14

Analysi. of Variance for Three Speech: Rates Across

Prettest, Posttest, and Gain Scores

Anaiyais of Variance
Test sV DF MS 7 P

Pratest Total 38 14.98
Group 2 3.98 0.255 0.7
Ertor i 15.59

Posttest fﬁtal k}:} 76.76

. Group 2 256.21 3.33 0.03 -

Ervor 36 66.79

Gain Score Total 38 78.136 =
Group 2 237.69 3.42 0.04
Error 36 69,61
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No significant differences were nocred ir the perforasnce of the
groups on the pretest. There were significant diffevencya, hoewever,
for the posttest amd th: gain scores. To further énalygg thesge
differences, a Scheffé test was completed for the postrest and

the gailn scores; the results of which are presented in Tatle 15.

Table 15

Scheffé Comparison of Group Meana
for Pogttest and Gain Scoxes

s rmEre s p oy Cmimmmimgn e mmo s gmmoggm—mees oo = B O T AT

Test Comparison DF DIFF F P

Posttest G Pl GRP2 2

GRF1 GRP3 2 36
GRP2 GRP3 2
Gain GRP1- GRP2

2
Score GRP1 GRP3 2 36
GRP2 GRP3 2 36

Scheffé comparisons of group means revealed no significant
differences between the group means for treatment 1 (50 WPM)
and treatment 2 (150 WPM) or for treatment 1 (90 WPM) and treat-
ment 3 (225 WPM). The only significant difference was betwaen
treatent 2 (150 WPHM) and ¢reatment 3 (225 WPM). The largest gain
scores and posttest scores were associated with Treatment 2 (150 WPM)

which ia the normal speech rate.
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Sub-Study 8: The Effects of Variable Speech Rates
on Vocational Concept Acguwisition for
Non-disadvantaged Bilingual

Sub-study 8 compared the performance of bilingual, non-
disadvantaged students across three speech rates, 90 WPM, 150 WPM,
and 225 WPM. Instruction was given in Spanish to all graupsi the
only variable which was intentionally varied was the rate of
speech,

The study was carried out in a school with approximately 90%
Mexican-American envcllment, The students who participated in
the study were selected from regular vocational classes and were
randomly assigned to two groups which in turn were randomly assigned
to the three treatment conditions. The weans and standard deviations
for the thrse groups across pretest, posttest, and gain scores are
listed in Table 16.

Table 16

Meana and Standard DPavisciona for Three
Treatment Groups in a Concept Acquisition Task

Tfégtﬁén: Pretest Poattrest Gain Score
Group
90 WPM X 10.00 27.33 . 17.33
SD 6.82 8.70 10.09
N 9 9 9
150 WPM X 12.33 20,00 7.67
SD 7.50 9,45 10.10
N 12 12 12
225 WPM X 11.64 20.50 8.86
8D 553 12.90 10.56
N 1% 14 14

Pk
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Pretest scores for the three groups differed by 2 points.
Posttest scores differed by a greater amount so an analysis of
variance was performed to determine if the differences were signifi-
cant. The results of the analysis of varilance are presented in
Table 17.

Table 17

Analyais of Variance for Three Variabls
Baves Acyross Pretest, Posttest, and Gai:

Speech

, Analysis of Variance
Test sV DF MS F P

Pretest Total 34 37.84
Group 2 14.40 0.37 0.70
Error 32 39.31

Poattest Total 34 120.14
Group 2 167.62 1.43 0.25
Error 32 117.17

Gain Total 34 115.89
Score Group 2 276.89 2.61 0.09
Error 32 105.83

The analysis of variance revealed no significant differences
batween the group means at the .05 level. Differences in grxoup
meansg on the gain scores approached significance with the greatest
difference occuring between treatment 1 (90 WFM) and treatment 2
(150 WPM) and treatment 1 (90 WEM) and treatment 3 (35§ WPM). There
was no clear cut superiority for any of the variable speech rates,
hut a trend was detected toward thz superilority of the lowest

apeech rate.

(Y]
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Sub-5tudy 9: The Effects on Vocational Concept
s#axquisition of Two Lecture Formats

Sub~¢ i 9 was carried out to determine the effects of two
lecture formats on a vocational concept formztion task for bilingual
students. In one lecture format, the English script from which
recordings had been made was read as a lecture to a group of
students. In the second lecture format, the same script was fol=-
1§wgd but verbal embellishments were added - analogles were included
in the presentation and vocal emphasis was given to content of
primary importance. This lecture was less iigid and more student
centered than the format in which the script was read as a formal
lecture, |

All of the students who participated in the study were
bilingual. The school where the study was carried out was about
40X Mexic: . American. The students for the study were randomly
asaigned to fuir groups, and the four groups were randomly assigned
te two treatment conditions and further sub-assigned tn two test
forma, either simple or complex. The means and standard deviations

for the various groups are presented in Table 18.

33



’_Iable 18

Means and Standard Deviations Across
Pretest, Posttest, and Gain Scores
for Two Lecture Formets

i e e —— e - s

Trestment Test Form Pretest Pogttest Gain Score

Lecture Complex Form & 8.14 25.71 21.36
vith SD 1.88 13.25 13.50
Analogiesn N 14 14 _ 14
Simple Form X 12.71 35.36 22.54
SD 7.99 3.82 /
N 14 14

Lecture Complex Form X 9,40 24,60 15
from 5D 2.32 12.14 12.6
Seript N 15 15 13

X 9.36 30.00 20,64
SD 3.20 11.54 11,15
N 14 14 14

Simple Form

éretest seoves showed very little variability across the =wo
treatment conditivueg orf test forms. There was greater variability
among posttest and ;o 'n scores, so a 2 x 2 factorial analysis of
variance was performed to detect whether these differences were
aignificant. The results of the analysis of variauce are given

in Table 19.

94
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Table 19

Analysis of Variance Across Two
Test Forms and Treatment Conditions

Test Analysis of Variance
sV DF M5 F P
Pretest Total 56 22.32
Betveen 3 54.83
A 1 15.70 0.77 (S
B 1 73.00 3.57 06
AB 1 ‘75.78 3.70 .06
Within 53 20.48
- Pogtrest Total 56 126.61
Between k| 274.85
A 1 390.26 3.30 0.07
B 1 434,05 3.67 0.06
AB 1 0.23 0.002 0.96
Within 53 118.22
Gailn Score Total 56 126.03
Betwaen 3 153.16
A 1 236.84 1.91 0.17
B 1 161.15 1.30 0.26
AB 1 61.50 0.49 0.51
Within 53 124.49

Nene of the main effects or the interactions was significane
although several of them approached significance. In all instances
in which the main effects approached significance, the simple
effects were compared with t tests. These means too approached
differencea that were aignificant but fell short of the .05 level.
Definite trends were detected, however. On the posttest scoray,
the treatments and test forms both were less than .0l from be:ng

significantly different.

QO
<
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Conclusion

Originally, studies had been planned which examined the effects
of Spanish labels on concept formation since several studies have
shown that labels in English assist ¥nglish—speaking students to
acquire concepts. Materials were prepared with Spanish labels
and a brief pilot test was planned. Rowever, 1t was learned that
the Spaﬂién atudents who were to particlpate 1n the study could
not read Spanish except at the most elementary level, ;eftainly
nct at a level involving a technical vocabulary. The study was
to be conducted in a school with a high concentration of Mexican-~
American students, but the 133&2§s of the school requeated that
the study not be conducted because the students would not be able
ﬁgbréad the Spanish 7aterials. We found this to be true everywhere
that we were permitted to conduct our sub-studies. Only a small
minority of Mexican-American students, we were repeatedly told,
are-eapable of reading Spanish to the extent that they would
benafit from veading technical materisl in Spanish. Haﬁy Mexican-
Auerican students have limited reading ability in eizher English
or in Spanish. The application and implications of the data

presented in this chapter are discussed in Chapter Five.
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CHAPTER 5

IMPLICATIONS OF THE STUDY

In this study, selected variables were examined to determine
their influence on the vocational concept acquisition of bilingual
students., The purpose of the study was to gain insights into
effective atrategies for teaching vocational concepts to students
of limited English-speaking ability.

The Education Amendments of 1976 and Technical Amendments of
1977 earmark an umprecedented amount of federal funds to bilingual
vacgtiaqal education. In Flscal Year 1977, for example, 60 million
dollars of discretionary funds will be expended on the development
of bllingual vocational programs. In addition there will be funds
avallable for bilingual vocational education under athér sections
of the Act. There are many factors, however, which will seriously
hinder the effectivencra of bilingual vocatilonal programs. First,
there is not an acceptable definition of bilingual vocational
education nor are there clearly stated purposes for bilingual
vocational programs.

Some consider the purpose of bilingual vocational programs
to prepare students to function “VEéagianally“ in two languages.
The bilingual secretarial ;fainiﬂg programs in Brownsville, Texas
are representative of this interpretacjon of bilingual vocational
education. Some think of bilingual vocational programs as those

in which students are taught the names of technical terms and
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trade processes in two languages, enabling the trainee to work in
industries where a language other than English is used and giving
the trailnee assurance that his native language is regarded as an
important part éf the local culture. Others conaider bilingual
vocational programs to be remedial in uature, to assist the limited
English-speaking to receive vocational imstruction in thelr pre-
domlnant language (a language other than English). There are very
few of these programs at the secondary level bui several of thenm
have been established at the post secondary level. These programs
resemble manpower development programs in many ways. Federal
legislation dealing with bilingual vocational programs focuses
primarily on the needs of the limited English-speaking, because
this group is vulnerable to high rates of unemployment and under-
employment. A major problem at this time, however, is the lack of
clearly defined goals for bilingual vocational programs.

Although there is a substantfal commitment of federal dollars
to bilingual vocational education, there are no clearly defined
outcomes to be achieved through the use of these funds. Until
clearly defined goals and definitions are available, the long term
impact of research, persomnel development, program innovation, and

curriculum development will continue to be "hit or miss". This

Tesearch attempted to establish whether imstruction of bilingual

atudents, many of whom were of limited English-spesking ability,

benefit significantly more from instruction in Spanish than from
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instruction in English. In one sense, the research was an attempt

to determine if the instructional materials that are being trana-
lated from English to Spanish (and other languages) will signifi-
cantly improve ingtruction for limited English-speaking students or
wlll end up as stock piles of largely unused shelf material. Further,
the research sought to determine the influence on concept learning

of variables that can be manipulated under normal instructional

conditions.
Implications of Sub=-Study L

If bilingual vocational programs are to focus om the needs
of persons with limited English-speaking ability, then it 1is
imperative ':1; know the effect that various imstructional approaches
have on the vaeasianai concept learning of bilingual students.
Sub-study 1 was carried out in a community in which Mexican-
Americans couprised about 10% of the total school enrollment.
This percentage is typedial of ,man-y communities in Texasm, Neverthe-
.less, this 18 a very significant number of students when one con-
siders the hundreds of commuynities which have approximately this
number of bilingual students enralleé, nany of who have limted
English-speaking ability.

The study compared the performance of disadvantaged bilingual
atudents (two years belov grade level in reading and ome other

basis skill area) in two instructional artangements, a group lecture
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with overhead transparencies and an independent reading format,
Vigual 1llugtrations for the two groups were identical, and the
scripts contained the same information though the written material
was modified slightly in order for the material to be contained

in the programmed booklets.

The performance of three ethnic groups in the two Ingtructional
arrangements was studied. In terms of gain scoves, Anglo-Americans
performed almost identically im both fnstructional formats, Blacks
algo performed as well in one format as the other, The Mexican~
American students, however, performed significantly better in the
lecture with overhead transparencies arrangement than in the
programmed booklet which was read independently. The implications
of this outcome must be considered in light of the small pumber
of Hispanic gtudents who participated in the study. However, the
percentage of Mexlcan-Anerican students in this study 1s repeated
in hundreds of communities and, therefore, should not be gverlooked
in bilingual research within the context in which these students
participate dally in educational settings. It was foynd that these
students do not perform as well in circumstances which require
independent reading as In circumstances in which concepts are
presented in a very dirgéé;nd clear manner. The Mexican-American
students scored several points less than the Anglo-American stuydents
in the independent reading arrangént but scored equally well as
the Anglo-American students in the active lecture forpat.

1 £
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Teachers need to be cognizant of the effects on learning of
activities which require reading. Reading exams independently may
aigﬁ£fi;antly impede the performance of Mexican-American students
eapec.ially thoss who are below grade level in reading as were all
of the atudents who participated in this atudy. It is important
to recognize, too, that the lecture gilven in this study had clearly
illustrated visuals and was very clear and direct in the information
presented. In this atudy, students with limited English-speaking
ability benefited significantly from the instruction that was very
direct, that repeatedly emphasized eritical properties of the
concepts being :augﬁ:, and that allowed the students to practice

what was being learned prior to final assessment.
Implications of Sub-Studies 2 and 3

Subﬁstudies 2 and 3 were identical except they were carried
out in diffearent communities. All the students who participated
in the studies were Mexican-American. Many of them were experi-
encing trouble in high school. (As pointed out in Chapter 1, more
than one half of the Mexican-American atudents in Texas fail to
complete high school.)

In the school in which the main study took place (Sub-study
2 was a pilot study), HExiﬁan—Amerigans representad about 257 of
the school population. The vocational director for the school

indicated the Mexican-American students predominantly spoke

1611
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Spanish with their ngigan—Américan peers but preferred to be
instructed in English in the achool setting. The performance of
the students reflerted this preference. In both schools, the
groups which were instructed in English scored significantly
higher on posttests than did the Spanish instructed group. The
groups tested the asame on the pretesi which indicated that they
were about equal in previous knowledge of ihe subject matter.
The implieatiaﬁs are rathey straight focvard for the two
sub-studies. Mexican-American -tudents may be hindered rather than
helped by instruction in Spanish. The study can be replicated
with the materials provided in this final report. In some
communities, the outcomes may favor Spanish materials, but in
many :aﬂmunitiés it 1s likely that Engliah instruction will be
superior. This is the language that many of the Mexican-American
students prefer for instructional purposes, possibly because it

is less segregational tham Spanizh instruction would be.
Implications of Sub-Study 4

Sub-study 4 was carijied out in a school in which Mestican-
Americans comprised the majority of the school population, followed
by Blacks and a swall percentage of Anglo-Americans. " Randomly
selected gfaupé of Mexican-American students were assigned to
three different language conditions: instruction in English,

Spanish, and a combination of English and Spanish. There were no

Lyp
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significant differences between the groups in terms of pretest,
posttest, or gain scores. The highest gain score was obtained
by the group which received a combination of Spanish/English
instruction.

Upon completion of the study, the students were asked their
preference of language for instructional purposes. Virtually all
of the students expressed a strong preference for instruction in
English. The expression of preference for English instruction
and the fallure of Spanish inatruction to result in significantly
greater learning imply that additional research is needed before
millions of dollars of bilingual vocational funds are expended
on the development of programs and meterials which in fact may
have only minimal 1f any effect on the improvement of learning of
persons who have limited English-speaking ability.

It should be pointed out that the materials used in this sub-—
study (metal threaded fasteners) differed from the materials used
in gugésﬁudies 2 and 3 (plumbing symbols). The groups were learning
concepts to which they at least had some prior exposure whereas
the sub-studies which found a superiority for English involved
concepts to vhich the majority of the studegts.had no prior
exposure. With vaguely familiar concepts gnd materials, instruction
in elther English or Spanish nay be equally effective. But in
more difficult and less familiar material, instruction in English

may prove effective because it is the language Mexican-American

103



95

students are accustomed to for instruction and it is the language

that moat of them read.
Implications of Sub~-Studies 5 and 6

Sub-studies 5 and 6 dealt only with one language. Instruction
in sub~study 5 was given entirely in Spanish and instruction in
sub~ntudy 6 was given in English. The purpose of the two studies
was to investigate the extent o which Spanish-speaking students
differed on two test forms. One test form asked single concept
questions. Examples of these questions are: (1) ""select the gate
valve", (2) "select the valve that is connected to cold water
pipes", and (3) "select the valve connected to pipes by sﬂidered
joints". The second test form asked complex questions such as
(1) "select the globe valve connected to hot water pipes by soldered
joints" or (2) "select the gate valve that has been threaded to a
cold water pipe"”. To answer the first set of questions, the student
needed only to have formulated a single concept. To answer the
second set of questions, ~he respondent needed to have learmed
three independent concepts and the relationship of the three.

The study was carried out to determine the extent to which bilingual
students vere able to make the complex associatioms. It was not
posaible to conduct the study in a single school so two separate

studiea were conducted, one in Enélish and one in Spanish,.

lug-
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In the gubsgeudy conducted in Spanish, the students assigned
to the test fofhy yhich had complex test questions scored higher than
those given ¢hé gimple test form. This order was repeated in the
sub-study in Ml .h lnstruction was given in English. In the latter
inatance, ther® yg8 a 8ignificant difference favoring the group
which was giyeP ¢he complex questdions.

The two gul_gtudies would need to be replicated before any
conclusions ean pe made. The groups received instruction that was
as identical g8 gpe can give in 4 non-clinical setting. Posaibly
the complex quéypions required students to attend more closely to
the taak at Katd and hence perform better overall. Again, it
could be that ceyrain factors vere cvirlooked by the experimenters.
The exams were agministered in different rooms because the questions
vere read to ¢he gtudents. There may have been factors which
distracted the §pydents, especially in the one English group which
failed to shoy any 8ain score. Because the students were randomly
agsigned to tpe preatment groups, it is highly unlikely that one

group had highét gbility students than another.
1Mbhyicationg of Sub-Studies 7 and 8

Sub~stygies 7 and 8 were made in schools in which Mexican-
American studentyg comprised 907 of the student body. The purpose
of the atudies Wag to determine if bilingual students are affected

in the same paPhey by variable aspeech rates as non-bilingual students



97

are. Previous studies have shown that time compressed speech does

l

not adversely 'affect comprehension and has numerous advantages for
individualized and group instruction because it permits more
information to be covered in a set time perjod (Barry, 1976).
Studies comparing the effegta on learning of time coumpresmsed speech
(rapid speech), normal speech (about 150 words per minute, WPM)
and time-expanded apeech (sub-normal speech rates) show no
significant differences in many studies f£or novmal aud rapid
gpeech rates with subjects of normal intelligence. Barry (1976)
found no significant differences across three speech rates for
disadvantaged students. One sub-study replicated Barry's pre-
vious study but was conducted in Sps;ish-?ith bilinguai disadvan~
taged students., The second sub-study replicated Barry's study
but did not involve disadvantaged students. |

In sub-study 7, the bilingual, disadvantaged students per-
formed similarly on the pretest, but differed significantly on
the posttest and in terms of gain scores. The normal speech rate
was superior to the rapld apeech rate but not superlor to the slower
speéah rate. In sub-study 8, there were no significant differences
between the graups'althaugh the gain score for the slow speech rate
éfﬁup“ﬁas nearly 10 points higher than that for the normal and ex-
panded rate. Unlike many of the speech rate studies conducted in
English, there were no disadvantages imposed by the slow speech

rate in Spanish. Nor was there a clear cut superiority for any

lug
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particular apeech rate. Learning took place for all rates of
speech. The non-disadvantaged students obtained higher scores

than the disadvantaged students at all speech rates. At some speech
rates, there was a significant difference favoring the performance
of the non~disadvantaged students.

The implications of these findings are that bilingual students
can receive instruction using compressed speech or expanded speech
when such instruction is advantageous. Disadvantaged bilingual
students may benefit more, however, from normal speech rates when

instruction is given in a language other than Engligh.
Implications of Sub-Study 9

Sub-study 9 sought to dEEEfmiﬁa the influence on vocational
concept acquisition of two lecture styles - a formal, read lecture
and a lecture covering the same materials but with analogles and
vocal emphagis used to stress content of special lmportance.
Bilingual students vere instructed in English and tested at two
levels of comprehension as in sub-studles 5 and 6.

The data was analyzed using a factorial analysis of variance,
In terms of gain scores, there were no significant differences for
main effectg (treatment or test form), nor was there gignificanc
interaction, Unlike sub-studies 5 and 6, atudents performed
equally well with both test forms with non=-gignificant higher scores

for the simple test form.
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Learning was highly significant for both groups. The students
in this sub~atudy performed much better in the live presentation
arrangements than in the passive, pre-recorded arrangements which
were studied in the same school district (sub-study 6) and covered
identical inforwation. Additional pre-plaaned comparisons are
needed between live preuentations and pre-~recorded presentations
for disadvantaged bilingual atudents. ¥t would appear from this
series of aub-atudies that live presentations result 1n greater

learning than the passive, pre-recorded presentations.
Conclusions of the Remearch

In this serles of studies, two types of concepts were taught,
metal threaded fasteners and plumbing symbols. In the various
sub-atudies involving the learning of metal thzeadéd fagteners,
there was no clear cut superiority for instruction in English or
instruction in Spapish. For the sub=-atudies in which plumbing
symbols were learned (a more abstract and complex task), there
was an overall superdority for imstruction in English. 1In both
languages as ingtructional variables were manipulated (rate of
speech, test format, etc.), learning was affected. This indicates
that learning can be improved and brought up to a high criterion
level provided that appropriate variables are controlled in the

optimym manner.
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One of the principal things that should be remembered
about the outcomes of this stn;idy is that the students who partici-
pated in it came from many different regioms é;n‘d different popula-
tion concentratioms. Studenta from schools having a Mexican-Ameriecan
enrollment of 10%Z or less and schools having a Mexican-American
enrollment of more than 90X participated im the study. The
students came from rural schools and metropolitan schools. Regard-
less of the axem of the gtate, however, there was no superiority
for imstruction in Spanish. Studentas from schools where Mexican-
Americans represented a2 minority of the enrollment (predominantly
the schools the greatest distance from the Hexdian border) ?erfaméé
in Spanish less efficiently than the Spanish—speaking students from
schools inm which Spanish—sp%ﬂkiﬁg astudents conprised a majority
of the enrollment.

Many of the students in schools vhere Spanish—-speaking students
vere in the u;inr:riﬂy expressed a defiﬁicé preference for instruction
iﬁ English., In several instances, students were very vocal about
their preference for instruction in English. Some students pointed
out that only "wet backs" (1llegal aliens from Mexico) needed instruc-
tion in Spamnish. |

| Teacheys vere divided in their opinions about the need for
i:ilingual instruction, but the majority of them indicated that
'high aschool age students of limited Epglish-speaking ability are

not helped much by bilingual instruction except in the case of

nE o,
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recent immigrants who aggressively seek to learn to speak English.

Learning technical terms in a combined Spanish and English |
fornat can be accomplished and in this study was highly successful.
Howevex, many teachers and industrial persons alike indicated that
technical terms (except for very common terms)‘ often are only
transliterated from one language to the other. Several of the
technical terms ?hix:h we translated from English to Spanish would
not be translated in the samne manncx 1f the translation had been
from English to Tex-Mex.

Another problem encountered in this study was the differences
in ddalect from one region to another. In one community, the
students listened to our Spa;nish tapes for only moments before
saylng "that's the Spanish they speak in El Paso, not here'.

Quite so. The individual who .made our tapes learned to speak
Spanish in El Paso. This individual had a Ph.D. degree in Spanish
(nodern languages) and assured us that the dialects werc somevhat
superfiscial in nature but were perceptible in terms of vocal
gocents and so forth from one region (o another. The point is:
that persons who seek £o translate materials from English to
Spanish must consider that Spanish like English may differ in some
reaspects from region to reglon. Again, this 1s not saying that
bilingual instruction is of néuse but it is one more factor that
should be considered vhen pragréms to assist the limited English-

speaking are being developed.
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There 18 a definite need to assist all special needs groups to
derive maximpm benefit from vocational education. But to do this,
there must be specific goals for activities that are undertaken.

In addition there must be clearly defined problems. The high
drop out rates, the high rates of unemployment and underemployment
of Spanish-speaking persons comstitute a definite problem. But it
1s not clear what the basis of the problem is, and it 1s certainmly
not known whether vocational education is the solution to these
problems., Like many manpower pfagiams for the economically dis-
advantaged, vocational training alone may not be sufficienc to
increase the quality of life (or earned income) for certain persons.
This in oo way implies that bilinguél vocational programs are
unnecessary but such programs should be realistically planned

with total services - guidance and work study programs must be
provided as well as specific instruction in the preferred language
of the student,

Finally, this study confirmed wany of the findings of previcus
concept learning studies which are summarized in the mini-report

appended to this final project report.
Recommendations for Further Study

For persona wishing to examine the influence on concept
learning of particular variables, the materials developed for this
study can be used, The portions of the materials and tests which

ar2 not included in this final report can be borrowed for copying.

AT
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The interaction of traits and various instructional conditions
should ',be' studied provided that the regearchexa have access to
student data (something that was not available or not sufficiently
complete for use in this study).

For students who can read Spanish effectively, various studies
could be planned, Originally, this project sought to determine the
impact of Labelling itews in Spanish and English, but the students
did not read Spanish well enaugh to carry out these gaftiang of
the study as planned.

Research is needed to determine the long term impact of
various bilingual strategies. Also, there is a need to identify
the goals of bilingual vocatiomal eéﬁeatimn, goals which can
improve the level of vaeatioﬂél skill acquisition for persons
of limited English-speaking ability. ?

Research 1s needed to determine the long term impact of
insﬁ?uctiom that is clear, direct and based on effective principles

such as those identified in the concept formation literature.
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APPENDIX A

Instructional Materials Used in the Study

i. Visuals for selected screws and bolts

2. Visuals for plumbing symbals*®

* Included in sleeve attached to back cover.
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APPENDIX B

Test Instruments Used in the Study

1. ‘Pretest for screws and bolts (English version)*
2. Posttest for screws and bolts (English version)
3. Pretest for screws and bolts (Spanish version)*
4. Posttest for screws and bolts (Spanish version)*
5. Pretest for plumbing symbols (English version)*

6. Pesttgét'(Fanﬁ 1*, Form 2) for plumbing symbols
(English version)

7. Pretest for plumbing symbols (Spanish version)*
8. Posttest (Form 1, Form 2*) for plumbing symbols

e _(Spanish version)

~* May be obtained upon request from the Center for Career
~ Development and Occupational Preparation, College of Education,
“Texas A & M University, College Station, Texas 77843.
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'. SELECT THE HEXAGON HEAD BOLT.

137

~§  SELECT THE ROUND HEAD MACHINE
- SCREW,

A B c - D

| SELECT THE ROUND HEAD
J SCREW.

MACHINE

41 | SELECT THE FILLIST

ERI
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PLUMBING SYMBOL POSTTEST
Multiple Component Questions

English

- 147

o
5,




i -Se1e¢t the globe valve connected to pipes by soldered Jjoints, 139

N T~ o

N

elect the globe valve connected to cold water pipes by soldered joints.

SRR

_lect the valve that is connected to hot water pipes by soldered joints.




L = i

© 10, Select the gate valve that is connected to hot water pipes by threaded joints.

nnected to cold water pipes by threaded joints.

- I
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Select the safety vaIve that 15 cannected tc :old water p1pes

>§<a+><n+>§<}~4><}«+><r

Select the safety valve that is connected to hot water pipes

s by welded joints.

Seiget the globe valve that is Connected to pipes by threaded joints.

%ﬁ

tlect the globe valve that is connected to cold water pipes by welded joints.

lect the globe valve that is connected to hot water pipes by threaded joints. e
_’_—’ E __ N P ——b,f R S fﬂcﬂi"’,f’ — ”._.__ﬁé"”"' n N —— g e

lect the valve that is connected to cold water pipes by welded joints.







Select the gate valve that is connected to hot water pipes by welded joints.- 143

Select the globe valve that is connected to cold water pipes by fhreaded joints.
F‘,—’ __ N " — - —— = R ——— _ e e I

I

%MMM

EJ_S_L7 N

Select the valve that is connected to hot water pipes by threaded joints.




31. Select the gate valve with threaded joints,
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ielect the gate va1ve that is cannected to hat water p1pes

_ L _ _ _

>R Pt D]

jelect the safety valve that is connected to cold water pipes by welded joints,

=1e¢t the gate valve that 15 cunnetted to cald water p1pes by we1ded 301nts

> M%MM




PLUMBING SYMBOL POSTTEST
Single Component Questions

Spanish
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2 SELECCIONE LA VALVULA DE ENTHADA QUE ESTA UNIDA A LA TURERTA DE AGUA FRIA POR MEDIO DE SOLDADURA AUTEGENA.

- 2 SELECCIONE LA VALVULA DE ENTRADA QUE ESTA UNIDA A LAS TUBERTAS DE AGUA CALIENTE POR MEDIO DE SOLDADURA BLANDO.

i R

b oap A5 ek T

4 SELECCIONE LA VALVULA GLOBD UNIDA A LA TUBERIA DE AGUA FRIA PFOR MEDIO SOLDADURA BLANDO.

& S!LEEE!Q!?LA VALVULA QUE EETA UNIDA A LA TUBERIA DE AGUA CALIENTE POR MEDIO DE SOLDADURA BLANDO.




A EL

0. SELECCIONE LA VALVULA DE ENTRADA UNIDA A LA TUBERTA DE AGUA CALIENTE POR MEDIO DEL SISTEMA DE ROSCA.

1. SELECCIONE LA VALVULA DE SEGURIDAD QUE ESTA UNIDA A LA TUBERIA DE AGUA FRTA POR MEDIO DEL SISTEMA DE ROSCAS.

12 SHLECCIONE LA VALVULA DE SEGURIDAD UNIDA A LA TUBERTAS POR MEDIQ SOLDADURA AUTGGENA.

ERIC

Aruitoxt provided by Eic:



13 SELECCIONE LA VALVULA DE SEGURIDAD QUE ESTA UNIDA A LA TUBERTA DE AGUA ERTA.

ni

ECCIONE LA VALVULA DE SEGURIDAD QUE ESTA UNIDA A LA TUBERTA DE AGUA CALIENTE POR MEDIO DE SOLDADURA AUTOGENA.

I

15 SSLECCIONE LA VALVULA DE GLOBO GUE ESTA UNICA A LAS TUBERTAS POR MEDIO DEL SISTEMA DE ROSCAS.

QUE ESTA UNIDA A LAS TUGERIAS DE AGUA FRTA POR MEDIO DE SOLDADURA AUTGGENA.

Emc’

Aruitoxt provided by Eic:
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IDA A LA TUBERIA DE AGUA CALIENTE POR MEDIO DE SOLDADURA AUTOGENA

20. SELECCIONE LA VALVULA DE SEGURIDAD UNIDA POR SOLDADURA BLANDO,

20; | | T

T

E SOLDADURA AUTOGENA.

o2 SELECCIONE LA VALVULA DE ENTRADA QUE ESTA UNIDA A LA TUBERTA DE AGUA FRIA,

romanLECCIONE LA VALVULA OE ENTRADA QUE ESTA UNIDA A LA TUBERTA DE AGUA #RTA POR MEDIO DEL SISTEMA DE ROSCAS.

- 34 SHLECCIONE LA VALVULA DE SEGUAIDAD QUE ESTA UNIDA A LA TUBERTA DE AQUA CALIENTE POR MEDIO DE SOLDADURA BLANDO,
g R e S ———— S ——— o PR s

ERIC™

Aruitoxt provided by Eic:
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8. SELECCIONE LA VALVULA DR ENTRADA QUE ESTA UNIDA A LA TUBERTA DE AGUA CALIEMTE POR MEDIO DE SOLDADURA AUTGQENA.

_28. SELECCIONE LA VALVULA GLOBO QUE ESTA UNIDA A LAS TUBERTAS DE AGUA FRTA POR MEDIO DEL SISTEMA DE ROSCA.

' 27, SELECCIONE LA VALVULA DE ENTRADA QUE ESTA UNIDA A LAS TUBERTAS DE AGUA POR MEDIO DE SOLDADURA BLANDO.

2L SELECCIOME LA VALVULA GLOBO QUE ESTA UNIDA A LAS TUBERTAS DE AGUA CALIENTE POR MEDIO DE S50I.DADURA BLANDO.
e o _ __ - . _ N . - _ I _ _ i ] - .

.'271 i - S - ——

_ 2. BULECCIONE LAS VALVULA QUE ESTA UNIDA A LAS TUBERIAS DE AGUA CALIENTE POR MEDIO DEL SISTEMA DE ROSCA.

30, SELECCIONE LA VALVULA DE SEGURIDAD QUE ESTA UNIDA A LAS TUBERTAS DE AGUA POR MEDIO DEL 8ISTEMA DE AGSCA.

30! ~

d

ERIC

Aruitoxt provided by Eic:



a2 SELECCIONE LA VALVULA QUE ESTA UNIDA A LA TUBERTA DE AGUA FRTA POR MEDIO DE SOLDADURA BLANDO,

33. SALECCIONE LA VALVULA DE S2GURIDAD QUE ESTA UNIDA A LA TUBERTA DE AGUA CALIENTE,
T e B s _ — = — S Sy

=




s SULECCIONE LA VALVULA DB ENTRADA QUE ESTA UNIDA A LAS TUBERTAS DE AGUA CALIENTE,

@)

§

T SELECCIONE LA VALVULA DE SEGURIDAD QUE ESTA UNIDA A LAS TUBERTAS D

A8 DE AGUA FRTA POR MEDIO DE SOLDADURA ANTGGENA.

) SELECCIGNE LA VALVULA DE ENTRADA QUE ESTA UNIDA A LAS TUBERTAS DE AGUA POR MEDIO DEL SISTEMA DE ROSCA.

80, SELECCIONE LA VALVULA DE ENTRADA GUE ESTA UNIDA A LA TUBERTA DE AGUA FRIA POR MEDIO DE SOLDADURA AUTGGENA.

162 o
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APPENDIX C

Scripts for Instructional Materials Used in the Study

1. Bolts and screws (English version)
2. Bolts and screws (Spanish version)
3. Plumbing symbols (English version)
4. Plumbing symbols (Spanish version)
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Script for Round Head Machine Screw

Look at Box A where you will see a Round Head Machine Screw.
To teil the Round Head Machine Screw apart from other screws and
bolts, you should look for: 1) a head that is slotted and rounded
on top, 2) a bearing surface that forms a right angle with the
body, 3) threads that go nearly all the way up the body, and
4) a flat base.

In Box B you can see that the top of the Round Head Machine
Screw is rounded.

Observe in Box C that the head of tha Round Head Machine
Screw can have either a slot cut through the head, or a cross
shaped recess cut into the head.

Look now at Box D. Motice that the underside of the head
which we call the bearing surface is flat, and forms a right
angle with the body. _

The figure in Box E shows that the base of the body is fiat.

Look now at Box F. Can you see that the threads of the Round
Head Machine Screw go nearly all the way up the body to *e head?

Notice in Box & that the Round Head Machine Screw can be long
or short, wide or narrow. It can be made of bright steel,
aluminum, bronze, copper or brass, and can therefore be of
different colors. However, it will always have: 1) a round head

that {s slotted and rounded on top, 2) a bearing surface on the
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underside of the head that forms a right angle with the body, 3)
threads that go nearly all the way up to the head, and 4) a flat

base.

Turn now to Box H. Can you see that numbers 1 and 2 are
sonewhat the same? Notice that they both have flat bases; they
both are threaded nearly the full length of the body; they both
have bearing surfaces that form right angles with the body. Number
1 has flat sides around the head and no slot. Because of this,
number T is not a Round Head Machine Screw. |

Now look at Box I. Both screws Took much the same: they
both have flat bases; they both have round slotted heads; the
bearing surfaces of both form a right angle with the body.
However, number 4 is threaded only part way up the body and for
this reason, cannot be a Round Head Machine Screw.

The screws shown in Box J have some parts in common also:
they both have flat bases; they both have bearing surfaces wﬂich
form right aﬁg1e5 with the body; and both heads are rounded.
However, there are some differences; the threads on number 6 do
not go nearly to the top of the body. Furthermore, there is no
slot in the head and ?t has a square neck. Number 6, therefore,
cannot be a Round Hea& Machine Screw.

Box K also shows iwo screws which look much the same: both
have threaded bodies; both have bearing surfaces which form right

angles with the body; both have slots in the heads: and the tops
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of both heads are rounded. However, the base of number 8 is not
flat, so number 8 cannot be a Round Head Haahine Screw.

Look now at the screws in Box L. Can you see that none of
them is a Round Head Machine Screw? Number 1 does not have threads
which go nearly to the head; the bearing surface of number 2 does
not form a right angle with the bedy; number 3 has a pointed base;
number 4 has a cylindrical head; number 5 has no slot in the head.
Each of these screws has something that tells us why it should not
be called a Round Head Machine Screw.

Look at Box ﬁ; The screws shown here are all Round Head
Machine Screws because they all have: 1) a flat base, 2) a
body which is threaded nearly to the head, 3) a bearing surface
which forms a right angle with the body, and 4) rounded heads
~ that are slotted. Each exanple in Box M has all of the parts
that a Round Head Machire Screw should have.

In Box N you can see different kinds of bolts and screws.
With your pencil, encircle all those wh1ch'y9u think are Round
Head Machine Screws. Then write on the Tine below the box, the
letters of all those you encircled. (READER: 45 second pause.)
See if you have written these letters; D, F, H, I, & K. If you
have all five 1isted and no others, you get a perfect score. If
you missed some or put some down that are niot Round Head Machine
Seréus, Took over the ones you missed and see if you can tell why

they are not Round Head Machine Screw.
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Script for Fillister Head Cap Screw

Look now at Box A where you will see a Fillister Head Cap
Screw. To tell the Fillister Head Cap Screw apart from other |
bolts and screws you should look for: 1) a cylindrical head that
is sictted and slightly rounded on top, 2) a bearing surface that
forms & right angle with the body, 3) threads that go part way
or 211 the way up the body, and 4) a flat base.

In Box B, you can see that the top of the Fil1ister Head Cap
Screw is slighty curved or rounded.

Observe in Box C that the head of the Fillister Head Cap
Screw is cylindrical, or shaped 1ike a drum.

Look now at Box D. Notice that the underside of the head
called the bearing surface, is flat. We can say that fhe bearing
surface forms a right angle with the body.

Look at Box E. ‘Recall that the threads of the Fillister
Head Cap Screw can either go part way up the body or a1l the way
up the bady to the head.

Now look at Box F. Here we can see that the Fillister Head
Cap Screw can be long or short, wide or narrow. It caﬂ-be made
of black steel, bright steel, aluminum, bronze, copper or brass,
and, therefore. can be different colors. However, it will always

have: 1) a cyl¢adrical head that is slotted and rounded on top,

ﬁﬁﬂf;’
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right angle with the body, 3) threads that go part way or all the
wiy up to the head, and 4) a flat base.

Turn now to Box G. Can you tell that numbers 1 and 2 are
samewhat the same? Notice that they both have flat bases; they
both are tl.readed the full length of the body; they ksth have slots
in the head. Number 1 has a bearing surface tiat {oims a right
angle with the body, but number 2 has a beariiy si1face that is
not at right angles with the body, nor is the head on number 2
dome-shaped or slightly rounded. Because of this number 2 ig
not a Fillister Head Cap Screw.

Now look at Box H. Both screws Took much the same: they
both have flat bases; they are both thrsaded for the full length
of the body; the bearing surface of each is at right angles to
the body. However, number 3 does not have a cylindrical fead
nor is the head slotted. So number 3 cannot be a Fillister Head
Cap Scraw.

Glance at Box I. These two screws are also somewhat the
same. Observe that: they both have flat bases; they both have
threaded parts and unth2aded parts of the body; they both have
3 bearing surface that forms a right angle with the body; they
both have slots in the heads; the tops of both heads are rounded.
However, the head ¢f number 6 is not cylindrical like a drum, so

number 6 cannot be a Fillister Head Cap Screw.
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Look now at the screws in Box J. None of them is a Fillister
Head Cap Screw. Number 1 has a flat top on the head, and the head
is not cylindrical. Number 2 does not have a cylindrical head,
and number 3 has a bearing surface that does not form a rignt
angle with the body. Each of these screws has a part that tells
us it is not a Fillister Head Cap Screw,

The screws shown in Box K all have: 1) a flat base, 2) threads
which go part way or al: the way up the body, 3) a bearing surface
which forms a right angle with the body, and 4) a cylindrical or
drum~shaped head which is slightly rounded on top and slotted. Each
example in Box K has all of the parﬁs that a Fillister Head Cap
Screw should have.

In Box L you can see different kinds of bolts and screws.

With your pencil, encircle all of the ones you think are Fillister
Head Cap Screws. Then on the 1ine below the box, writs ihe Tetters
of all those you encircled. (READER: 45 second pause.) See if
you have writter these letters: B, D, & G. If you have all

three listed and no others, you get a perfect score. If you
missed some or put some down that are not Fillister Head Cap
Screws, look over the ones you missed and see if you can tell

why they are not Fillister Head Cap Screws.

165
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Script for Hexagon Head Bolt

In Box A you are looking at a Hexagan“Head Bolt. To tell the
Hexagon Head Bolt apart from other bolts and screws, you should look
for five things: 1) 2 head with six flat sides, 2) a top surface
that is flat, 3) a bearing surface that is square to the body,

4) a body that is partly threaded and partly unthreaded, and 5) a
flat base. '

In Box B you can see that the top surface of the Hexagon
Head Bolt is flat. |

In Box C observe that the bearing surface (or the underneath
part of the head) is flat and at right angles with the body.

Look at Box D. Can you see that the head of the Hexagon
Head Bolt has six flat sides? The word hexagon means six sides.

In Box E notice that the base of the body of the Hexagon
Head Bolt is fiat, it does not come to a point.

In Box F we can see that the upper part of the body of the
Hexagon Head Bolt does not have threads, but the lower part does
have threads.

Take a look at the Hexagon Head Bolts in Box G. You can see
that they can be long or short, wide or narrow and can come in
differént shades and colors. However, they will always have:

1) a head with six sides, 2) a head with a flat top surface,
3) a bearing surface that forms a right angle with the body,
4) a body that is partly threaded and partly unthreaded, and
5) a flat tase.
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Both bolts shown in Box H have flat bases, partly threaded
bodies, and a bearing surface that forms a right angle with the
body. However, can you see that number 2 does not have six flat
sides on the head nér a head with a flat top surface? Number 2 is
not a Hexagon Head Bolt.

Look now at Box I. Notice that: the top surface of each
head is flat; each head has six sides; the bearing surface of each
bolt forms a right angle with the body; the body of each is partly
threaded and partly unthreaded. Because the base of number 4 is
pointed it cannot be a Hexagon Head Bolt.

In Box J we see that the tap‘surfases of both bolts have
flat surfaces, six sided heads, bearing surfaces which form
right angles with the bodies, and flat bases. But the threads
_on number 5 go from to to bottom. Number 5, therefore, is not
a Hexagon Head Bolt.

. Now Took at the five bolts and screws in Box K. Can you
tell why none of them is a Hexagon Head Bolt? The reasons are
as follows: number 1 has threads along the whole body, number
2 does not have a six-sided head, nor is it flat on top of the
head, number 3 has a pointed base and the threads go from top to
bottom, number 4 also has a pointed bésg, and number 5 has a round
head and a square neck.

Tha bolts in Box L are all Hexagon Head Bolts. Although

they are different lengths, widths and colors, they all have:
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six—sidgd. flat-topped heads, a bearing surface which forms a
right angle with the body; a partly threaded and partly un-
threaded body, and a flat base.

Box M contains drawings of many screws and bolts. Draw a
line around all the ones which you thing are Hexagon Head Bolts.
Hrite.on the line at the bottom of the page the Tetters of all
the ones you encircled. (READER: 45 second pause.) Have you
written these letters - D, E, & I? If you have all three listed
and no others, you have a prefect score. If you missed some or
put down some that are not Hexagon Head Bolts, Ivok over the ones

you missed and see 1f you can tell why they are not Hexagon Head

Bolts.




Script for Plumbing Symbols

Please open the booklet to the first page. Here you will see

2 message entitled "To The Student.®

TO THE STUDENT

In this booklet, you will be learning to identify the symbols
for three types of valves used in the plumbing trade. In addition,
you will learn the symbols for three types of pipe joints.

Thank you for trying to learn these symbols. By doing so,
you are helping us to Tearn how to be better teachers. Thank you,
too, for dcing the best you can. Now turn to Set A, The Globe

Valve.
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SET A
THE GLOBE VALVE

In Box A you can see the symbol for a valve. A valve is shown
as a set of crossed lines.

In Box B, notice that a round dot placed in the center of
the crossed lines is the symbol for a globe valve.

In Box C is the symbol for glove valve<-a set of crossed lines
with a large dot in the middle.

~ The symboi for the globe valve comes in different kinds of
ends as shown in the bottom part of Box D, but it will always have
the set of crossed 1ines with the large dot in the middle as shown
in the top part of Box D.

Symbol #1 in Box E s a glove viave because it has crossed
lines with a large dot in the middle. Number 2 is not the symbol
Fbr a globe valve because it does not have a dot in the middle
of the crossed lines.

Symbol #1 in Box F is not the symbol for a globe valve :
because it daeé not have a dot in the middle of the crossed lines.
Number 2 is the symbol for a globe valve because ft has crossed
- 1ines with a large dot in the middie.

Nane of the valve symbols in Box G are symbols for the gTabe
valve because they do not have the dot in the middle of crossed

lines.
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A1l of the valve symbols in Box H are symbols for the globe
valve because they have the two necessary parts: (1) a set of
crossed lines, éné (2) a dot in the middle of the crossed lines.

In Box I, there are several different types of valve symbols.
Select all of the valve symbols that you think are symbols for the
globe valve. Put your answers on the answer sheet provided.

Please do not make any marks in the booklet.
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SET B
THE SAFETY VALYE

In Box A you can see the symbol for a valve. A valve 5 shown
as a set of crossed lines.

In Box B, notice that a big "S" placed in the center of the
crossed lines is the symbol for safety valve.

In Box C 1s the symbol for a safety valve--a set of crossed
Tines with an S-shape fn the middle.

The symbol for the safety valve can have different types of
ends as shown in the bottom part of Box D, but it will always
have the set of crossed lines with the S-shape in the center where
the lines cross each other as shown in the top part of Box D.

Symbol #1 in Box E is not the symbaf %ﬁr a safety valve
Symbol #2

because it does not have the S-shape in the ;.

thy crossed lines

£a,

is the symbol for a safety valve because %% lay
and the S-shape in the center.

Symbol #1 in Box F s the symbol for the safety valve because
1t has the S-shape in theymiddlei Symbol #2 is not the symbal for
a saféty valve-~it does not have the S-shape.

None of the valve symbols in Box G are symbols for the safety
valve because they do not have the S-shape in the center,

A1l of the valve symbols in Box H are symbols for the safety
vaivé because they have the two necessary parts: (1) a set of

crossed lines, and (2) an S-shape in the center of the crossed lines.
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In Box I, there are several different types of valve symbols.
Select all of the valve symbols that you think are the symbols for
the safety valve. Put your answers on the answer sheet provided.

Please do not make any marks in the booklet,

17z
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SET C
THE GATE VALVE

In Box A you can see the symbol for a valve. A valve is
shown as a set of crossed lines. |

In Box B, notice that the symbol for a gate valve is a set
of crossed lines with nothing in the middle.

They symbol for the gate valve can have several types of
ends as shown in Box C, but it will always have the crossed
lines with nothing in the midd1e;

Symbol #1 1n.Bax D is the symbol for a gate valve because
it has crossed 1ines with nothing in the middle; number E!is not
the symbol for a gate valve because it has something in the middle
af-the crossed lines.

Symbol #1 in Box E is not the symbol for a gate valve because
1t has a dot in the middle of the crossed lines; #2 is the symbol
for the gate valv
the middle.

None of the valve symbols in Box F is a gate valve symbol
because each symbo! has something in the middle of the crossed
Tines.

A1l of the valve symbols in Box G are symbols for the gate
valve because they have the crossed Iines with nothing in the

middle where the lines cross.
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In Box H there are several different types of valve symbols.
Select all of the valve symbols that you think are the symbols
for the gate valve. Put your answers on the answer sheet provided.

Please do not make any marks in the booklet.



SET D
THE WELDED JOINT

In Box A you can see the symbol for a valve. A valve is shown
as a set of crossed lines.

In Box B you can see that by looking at the ends of a valve
symbol, we can tell how a particular valve is fastened or hitched
to the pieces of pipe that connect to the valve.

There are five different ways to connect pieces of pipe to a
valve. We are going to teach you the symbols for three of the
ways for joining pipes to valves. In Box C, you can see pipe joints

that have been welded. The symbol for a welded joint is an "X"

Egg;ﬁss the Tines which show where the pipe connects to the “alve--

think of the ux as being a spark--when the pipe is we'ded arks
fly eveﬁywhere near the spot where the pipe is being wel¢ , -
an "X" tells us that the piping 15 welded to the valve.

In Box D, you can see that if a valve is to be welded to 2
pipe, the X-shape (or spark shape) will be put on the lines at
the end of the symbol.

Symbol #1 in Box E has joints that have been welded becauue the

X-shape has been placed on the lines leading into the ends of the

symbol; #2 has not been welded because it does not have the "X's"

on the lines leading to the two ends of the symboi.
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Symbol #1 in Box F has joints which have not been welded
because they do not have "X's" on the lines at the two ends of the
symboi; symbol #2 does not have joints that have been welded because
there are no "X's" on the lines leading to the ends of the symbol;
the joints for symbol #3 hive been welded because there are "X's"
on the lines leading to the two ends of the symbol.

None of the joints for the symbols in Box G have been welded
because they do not have "X's" placed on the lines Teading to the
ends of the symbol.

A1l of the joints for the valve symbols in Box H have been
welded because they each have "X's" on the lines feading to the
ends of the symbols.

In Box I, select all of the valve symbols with joints in which
the valve has bew welded to the ledd-in pipes. Put your answers
on the answer sheet provided. Please do not make any marks in the

booklet.



SET E
THE SOLDERED JOINT

In Box A you can see the symbol for a valve. A valve is shown
as a set of crossed lines.

In Box B you can see that by looking at the ends of a valve
symbol, we can tell how a particular valve is fastened or hitched
to the pieces of pipe that connect to the valve.

There are five different ways to connect pieces of pipe to
a valve. In Uox C you car. zee the symbol for a pipe joint that
has been snlivred. The symbol for a soldered joint is an "Q"
across the ..nec (a2t lead into the two ends of the valve symbal.
Think of the circles as beads that are formed when the joint is
soldered. A1l types of valves can he scldered as shown in Sox D.
When™a valve is to be soidered to a piece of pipe, the symbal wili
have circles placed on the lines leading into the ends of the symbol.

Symbol #1 in Box E has joints that have not been soldered
because circles have not been placed on the lines vhich lead into
the ends of the symbol. Symbol #2 has joints which have been
soldered hecauie it has circles on the lines leading into the
valve symbol. Symbol #3 has joints that have not been soldered
because circles have not beenplaced on the 1ines which lead into
thé ends of the symbol.

Symbol #1 in Box F shows two joints that have beren soldered,

because circles have been placed across the lines that lead into
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the valve; symbol #2 does not have solderes joints because it does
not have the circles across the two ends of the symbol; symbol #3
does not have soldered joints because it does not have the circles
across the '+~~~ that lead into the symbol.

None ¥ ©': ;oints for the syﬁbals in 8ox G have been soldered
because they do not have the circles placed on the lines leading
into the ends of the valve symbol. A1l of the joints for the
valve symbols in Box H will be soldered joints because circles
have been placed on the lines leading into the valve symbols.

In Box I, select all of the valve symbols with joints in which
the valve has been soldered to the lead-in pipes. Put your answer
on the answer sheet provided. Please do not make any marks in the

bookleat.
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SET F
THE THREADED JOINT

In Box A you can see the symbol for a valve. A valve is shown

In Box B you can see that by looking at the ends of a valve
symbol, we can tell how a particular valve is fastened or hitched
‘to the piecesAgf pipe that connect to the vaive.

There are five different ways to connect pieces of pipe to a
valve. In Box C, you can see the symbol that is used to show that
pleces of pipe will be joined to a valve with the use of threads.

Or in other words, that the pipe will be screwed into the valve
openings. The symboi to show that a piece of pipe has been joined
by threads to a valve is a single perpendicular line == the end

of the valve symboi. When jciﬁts are to be threaded, the lead-in
lines =iich join the lines of the ;a1ve symbol will ra% have - ses
or circles on tham.

In Box D different types of valves are shown connected to
pieces of pipe by threads. The lead-in lines will not have any
circles or crosses.

Symbol #1 in Box £ has joints that are threaded together becausn
there is a single up-and-down or perpendicular line at the endc of
the symbol and there are no crosses or circles 2n the lines leading
into the valve Symﬁaii Symbol #2  ; joints which a: 2 not threaded

because there are double lines at the ends of the symbols.
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Symbol #1 in Box F has joints which have not been connected

by threads. The crosses or "X's" on the lines leading into the

ends of the symbol shows that these joints have been welded instead

of connected by threads. Valve symbol #2 has joints that are
connacted by threads; valve symbol #3 has joints that are connected
by solder as shown by the circies on the lines 1:&Jing into the
ends of the valve symbol.

None of the symbols in Box G show pipes joined to the valves
by threads.

A1l of the symbols in Box H show pipes joined to the valves
by threads. There zre no "X's" or circles on the lead-in lines,
and the ends of the valve are perpendicular to the jead-in lines.

In Box I, select all of the valve symbols which show lead-in
pipés which are joined to valves by threads. Put your answers on
the answer sheet provided. Please do not make any marks in the

booklet.
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SET G
THE COLD WATER PIPE

In Box A you can see the symbol for a valve. A valve is shown
as a set of crossed lines.

In Box B you can see that by looking at the ends of a valve
symbol, we can tell how a particular valve is fastened or hitched
to the pieces of pipe that connect to the valve.

By looking at the plumbing symbol in Box C, we can tell what
type of valve is to be used. We can also tell how the lead-in
pipe is fastened to the valia. Finally, we tell if the pipe leading
into the valve is for hot water or cold water.

In Box D, the two arrows are pointing to the pipe iines that
lead into the valve. By looking at the 1ines leading into the
ends of the valve symbol, we can tell if -they are made for hot
water or for cold water.

In Box E is a cold water pipe which is shown by a braken lead-in
Tine that iz made up of a dash foilcwed by a single dot.

In 8ox F, all of the valves have cold water pipes leading into
them because the lead-in Tines are made up of dashes followed by a
single dot. ,

In Box G, valve symbol #1 has a cold water pipe leading into

R

it because it is a dash followed by a dot. Remember the symbol

tor a cold water pipe is dash-dot, dash-dot, dash-dot. Sympol #2,
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therefore, does no™ show a cold water pipe leading into the
valve because it has dashes followed by two dots instead of one.
None of the valve symbols in Box H show cold water going
into the valve becéuse none of them are made up of a dash followed
by just one dot.
A1l of the valve symbu?s in Box I show cold water going into
the valve because the lead-in lines are made up of a dash followed
by just one dot.
In Box J, select all of the valve symbols which show cold water
lead-in pipes. Put your answers on the answer sheet provided. Please

do not make any marks in the booklet,




SET H
THE HOT WATER PIPE

In Box A you can see the symbol for a valve. A valve is shown
as a set of crossed lines.

In Box B you can see that by looking at the ends of the valve
symbol, we can tell how a particular valve is fastened or hitched
to the pieces of pipe that connect to the valve.

By looking at the plumbing symbol in Box C, we can tell what
type of valva is to be used. We can also tell how the lead-in pipe
is fastened to the valve. Finally, we tell if the pipe leading
into the valve is for hot water or cold water.

In Box D, the two arrows are pointing to the pipe lines that
lead inty the valve. By looking at the lines leading into the
ends of the valve symboi,.we can tell if they are madz for hot
water or for cold water.

In Box E, a hot water pipe is shown by a broken lead-in line
that is made up of a dash followed by two dots.

In Box F, all of the valves have hot water pipes lTeading into
them because the lead-in lines are made up of dashes followed by
two dots.

In Box G, valve symbol #1 has a hot water pipe leading into
it because it has dashes followed by two dots. Remember that the

symbel for a hot water pipe is dash-dot-dot, dash-dot-dot, dash-dot-
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dot. GSymbol #2, therefcr», does not show a hot water pipe leading
into the valve because it has dashes followed Ey one dot instead of
two.

None of the valve symbols in Box H show hot water going into
the valve because none of them are made up of a dash followed by
two dots.

117 of the valve symbols in Box I show hot water going into
the valve because the lead-in lines are made up of a dash followed
by two dots. 7

In Box J, select all of the valve symbals which show hot water
lead-in pipes. Put your answers on the answer sheet provided.

Please do not make any marks in the booklet.
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Tornillo con Cabeza Redonda para Marquinaria

Observe en 1a casilla A donde verd usted un tornilio de
cabeza redonda. Para diferenciario de otros tcrn111o$vy pernos
usted deberd siempre buscar estas caracteristicas: (1) cabeza
redondeada con una ranura al centro, (2) superficie de apoyo
que forma un dngulo recto, (3) superficie cubierta casi completa-
mente por roscas, y (4) terminacidn plana.

En la casilla B observari que la cabeza del tornillo es
redondeada.

En la casilla C observe qué la cabeza de este tornillo podrd
tener una ranura al centro o0 una cruz o estrella.

Mire a la casilla D. WNotard que la parte de abajo de la cabeza,
1o que 1lamamos superficie dr apoyo es plana y forma un dngulo recto
con el resto del cuerpo del tarnillo.

Lé figura en la casilia £ suestra que 1a base o terminacidn
del tornillo es plana.

Observe 1a casilla F. ¢Nota que la roscas en este tornille
cubren casi todo el cuerpo del tornilile?

Notard que en la casilla G el #nv:i1l0 de cabeza redonda
padri ser mds largo 6 corto, ancho. o estrecho. Podri estar
fabricado con acero, awmirio, e¢stano, cobre or bronce, y por
esto “endrd diferentes colores. Sin embargo siempre tendrdn estos
torniilos algunas caracteristicas iguales como: (1) cabeza

redondeada cen unz ranura 2n la parte superior, (2) superficie

19¢
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de apoyo que forma un dngulo recto con el cuerpo del tornillo,
(3) rosca que cubre casi todo el cuerpo del tornillo, y (4) termina-
cidn plana,

Voltee la pégina a 1a casilla H. ¢Nota usted que el #1 y #2
se asemejan? los dos tornillos tienen terminaciones planas, el
cuerpo astd casi todo cubierto por rosca, los dos teinen superficie
de apoyo guz forman dngulo recto. E1 #1 tiene lados planos
dlrededor de Ta cabeza y no tiene ranura en la parte superior,
por esto el #1 no es un Tornillo de Cabeza Redonda para Maquinaria.

Observe 1a casilla I. Los dos tornillos se parecen: Los dos
tienen terminaciones planas, tienen cabeza redondeada ¥y ranura
en la parte superior, la superficie de apoyo forman un dnqulo
recto con el cuerpo. Sin embargo el #4 esti cubierto de rosca
parcialmente y por esta razdn, no puede ser un Tornillo de Cabeza
redonda E;ara, Maguinariz.

Los tornillos que se ensefian en la casilla J tienen alguris
partes en comin: Los dos terminan en forwa plana, tienen superficies
de apoyo formanado un &ngulo recto con el cuerpa del tornillo y
las cabezas son redondeadas. Sin embargo, hay algunas diferencias;
las roscas en el #6 no cubren el cuerpo del torniilo, ademds no
tiene rarura en la parte superior de T1a cabeza y su cuello es
tuadrade. Por esto podemos decir que el #6 no es un Tornilio

Redondo para Macuinaria.
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La casilla K ensefia dos tornillos que se parecen: Los dos
tienen roscas cubriendo casi todo el cuerpo; tienen superficies de
apoyo formanado dngulo recto con el cuerpo; tienen ranuras en las
cabezas, y 1a parte superior de las cabezas son redondeadas. Sim
embargo, 1a terminacidn del #8 no es plana, por eso podemos decir
que #8 no es un Tornillo de Cabeza Redonda para Maquinaria.

Mire a los tornillos en la casilla L. iSe da cuenta usted que
ninguno de ellos as Tornillo da Cabeza Redonda para Maquinaria?

E1 #1 no t'ene roscas sobre toda la superficie del tornillo; en

el #2 la sup:irficie de apoyo no forma un &ngulo recto con el cuerpo
del tornillo; #3 tiene terminacidn puntiaguda; el #4 tiene cabeza
cilfndrica; el #5 no tiene ranura sobre la superficie superior

de Ta cabeza. Cada uno de estos tornillo tienen algo que indican
qué na se pueden clasificar como de ia clase Tornillos de Cabeza
Redondeada para Maquinaria.

Gserve en la casilla M. Los tornillo que se ensefion aqui
son todos de 1a clase Tornillos de Cabeza Redonda para Yaquinaria
porque todes ellos tienen: (1) una terminacién plana, (2)
superficie cubierta casi toda por roscas, (3) superficie do
apoyo que forma un dngulo recto con el cuerpo del tornillo, (4)
cabeza redondeada con una ranura en la parte superior. Todoa
las tormi1los en la casilla M tienen las cosas para poder ser

1Yamados Torni1los de Cabeza Redonda pars Maquinaria.

183



En la casilla N se ensefior diferentes clases de pernos y
tornillos. En su hoja de respuesta, haga un circulo a las letras
que usted crea que ensefior esta clase de tornillo. Si usted
escogié las letras D, F, H, I, & K, escogid bien. Si fallo alguna
o escogié alguna equivocada mire de nuevo los tornillo y pernos
nota de la diferentes partes que ensefior que esos no son

Tornillos de Cabeza Redonda para Maquinaria.

L4z
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Tornillo de Eabeza Guillane o Fillister

Observe la casilla A donde se ilustra un tornillo de cabeza
guillane o fillister. Para diferenciar un tornillo de la clase
de cabeza guillane o fillister de otras clases de tornillos y
pernos, usted debe buscar las siguientes cosas (1) Cabeza
cilfndrica con un ranura superior y cabeza ligeramente curveada,
(2) superficie de apoyo que forma un dngulo recto con el cuerpo

del tornillo, (3) roscas que cubren la superficie del tornillo

;-pa}siaimente y (4) una terminacién plana.

En 1a casilla B podrs usted observar que -1a superficie superior
de este tornillo es ligeramente curvadaavredondai

Observe en la casilla C que la {lustracidn de esta clase de
tornillo es cilindrica, o en forma de tambor.

Observe ahora la casilla D. Notar& que la parte de abajo
de la cabeza, lo que 1lamamos superficie de apoyo, es plana.
Podemos decir que la superficie de apoyo forma un dngulo recto
con el resto del tornillo. ]

Observe en las casilla E. Recuerde esto, las roscas pueden
cubrir total o parcialmente la superficie en esta clase de
tornillo.

Observe 1a casilla F. Aquf usted verd que el tornillo de

__cabeza guillane 0 fillister puede ser largo o corto, ancho o

estrecho, puede ser fabricado de acero negro, acero brilloso,

aluminio, estano, ctobre, 0 bronce, y que por esa razén su color
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puede variar. Sim embargo esta clase de tornillo siempre tendra

las mismas cosas, o sea: (1) cabeza cilindrica redondeada y con
ranura, (2) superficie de apoyo debajo de la cabeza que forma un
dngulo recto, (3) roscas que cubre parcial o totalmente la superficie
del tornillo, (4) und terminacién plana,

Observe la casilla G. ¢&Podrd usted decir que el nimero 1 y
2 son los mismos? Note que 1os dos terminan en forma plana;
tienen rosca cubriendo 1a superficie totalmente; y tienen ranura
en la parte superior. E1 #1 tiene una superficie de apoyo que
forma un &ngulo recto con el cuerpo del tornillo, pero el #2 tiene
una superficie de contacto que no forma dngulo recto con el
cuerpo del tornillo, ademds la cabeza del el #2 no es en forma de
cipula o sea redondeada. Por esto podemos decir que el #2 no es
un tornillo de cabeza guillane o filldister.

Observe 1a casilla H. Los dos tornillos se parecen los dos
tienen terminacién plana; l1a superficie de los dos eata cubierta
de roscas; la superficie de contacto forma un dngulo recto con
el cuerpo del tornillo. Sin embargo el #3 no tiene cabeza
cilfndroca ni tiene ranura, por lo tanto el #3 no se puede clasificar
como un tornillo de cabeza guillane o fillister.

Observe 1a casilla I. Estos dos tornillos se parecen mucho.
Mire que: los dos tienen terminaciones plana; la superficie de
‘los dos eatd cubierta parcialmente de roscas; los dos tienen
superficie de contacto que forman éngulo recto; la cabeza de los

dos tornillos es redondeada., Sin embargo la cabeza del #6 no es



¢ilfndrica como un tambor, por lo que podemos decir que el #6 no
es un tornillo de cabeza guillane o fi)1ister.

Mire Tos tornillos en la casilla J. Ninguno de ellos es
tornillo de cabeza guillane o fillister. Porque el nimero 1
tiene la cabeza plana y no es cilfndrica. Numero 2 no tiene
cabeza cilfndrica, y numero 3 tiene una superficie de apoyo que
no forma un dngulo recto con el cuerpo del tornille. Cada uno
de estos tornillos tienen una cosa que rnos dice que no son tornillos
de cabeza guillane o fillister.

Los tornillos {lustrados en 1a casilla K tienen todos: (1)
tienen terminaciones planas, (2) superficie cubierta parcial o
totalmente de roscas, (3) superficie de apoyo que forma un dngulo
recto con el cuerpo del tornillo, (4) cabeza en forma cilfndrica
o forma de tambor ligeramente redondeada o curva y una ranura
superior. Todas Tas jlustraciones en la casilla K tienen todas
las cosas que nos hacen poder decir que son de 1a clase tornillos
de cabeza guillane o fillister.

En 1a casilla L podrd usted observar diferentes clase de
tornillos y pernos. En su hoja de respuestas, haga un cfrculo en
135 letras que indican que 1a {lustracifn respectiva es un
tornillo de cabeza guillane o fillister . Si usted marco las
letras B, D, & G escogio bien, pero si usted no marcd alguna de
estas letras o march otra letra que no indique esta clase de
tornillo trate de determinar porque estos no son tornillos de la

eTa;é tornillos de cabeza guillane o fillister.
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Tornillo De Cabeza Hexagonal

En Ta casilla A observe un tornillo hexagonal. Para uiferenciar
un torniilo hexagonal de otras clases de tornillos y pernos, usted
deberd buscar siempre las siguientes cosas: (1) una cabeza con seis
lados planos, (2) la superficie superior de la cabeza deberd ser
plana, (3) la superficie de apoyo deberd ser cuadrada en relacién
con el cuerpo del tornillo, (4) el cuerpo del tornillo debe tener
roscas en la parte inferior y sin roscas en )a parte superior, y
(5) la terminacion debe ser plana.

En la casilla B podra usted ver la sﬁperficie superior de la
cabeza de un tornillo hexagonal que es plana.

En la casilla C observara que la superficie de spoyo (o parte
inferior de la cabeza es plana y forma un dngulo recto con el
cuerpo,

En la casilla D observara que la cabeza del tornillo hexagono
tiene seis lados planos, la palabra hexagonal significa seis Tados.

En la casilla E notarad usted que la base del cuerpo del tornillo,
0 sea la terminaciGn de este, es plana, o no sea termina en forma
de punta.

En la 5355113 F podrd usted observar que 1a parts superior del
cuerpo del tornillo hexagonal no tiene roscas, pero que la parte
inferior si las tiene,

Observe 1os tornillos hexagonales en la casilla G. Podri

usted observar que esta clase de tornillo puede ser largo o corto,
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ancho, o estrecho, y que se fabrican en diferentes clases de

forma y color. Pero todos los tornillos hexagonales tendrdn:

(1) cabeza con sets lados, (2) 1a cabeza con una superficie plana,
(3) una superficie de apoyo que forma un dngulo recto con el resto
del tornillo, (4) un cuerpo que en parte tiene roscas y en parte no,
y (5) terminacién plana.

Ambos pernos ilustrados en la casilla H tienen terminacidn plana,
rosca en parte del tornillo, y una superficie de apoyo que forma un
dngulo recto con el cuerpo. Sin embargo, observe que 1a ilustracidn #2
no tiene cabeza con seis lados o una superficie superior plana. Podemos
decir pues, que el tornillo #2 no es de la clase hexagonal.

Observe la casilla I. Note que: 1la parte superior de la cabeza
es plana; cada cabeza tieiie seis lados; 1a superficie de apoyo de cada
perno o tornillo forma un dngulo recto con el cuerpo del tornillo; el
cuerpo del tornillo estd cubierto de roscas parcialmente, pero porque
la terminacidn del #4 es puntiaguda, no puede ser un tornillo hexagonal.

En 1a casilla J observe que la superficie superior de la cabeza
de ambos tornillos es plana, tiene seis lados la cabeza, superficie
de apoyo formando dngulo recto y terminacién plana. Pero la rosca
en el #5 cubren de arriba hasta abajo, por eso podemos decir que el #5

~..no es un tornillo heiaguna1.

Ahora observe los seis pernos y tornillos en la casilla K.

{Puede decir usted porque no son eétas tornillos hexagonales? Las
razones son las siguientes: #1 tiene rosca ée arriba a abajo, #2 no

tiene cabeza con seis lados, ni estd plano en la superficie superior,
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#3 tiene una terminacibn puntiaguda y la rosca cubre toda 1a super-
ficie, #4 tambien termina en forma puntiaguda, y #5 tiene cabeza
redéndeada y cuello cuadrado.

Los pernos en 1a casilla L son todos hexagonales. Todos tienen
una largura anchura y color diferentes, pero tienen en comin: cabeza
con seis lados, plana, superficie de apoyo en forma de dngulo recto,
rosca parcialmente cubriendo el cuerpo del tornillo, terminacién plana.

La casilla M contiene dibujos de muchos tornillos y pernos. En
su hoja de respuestas, haga un circulo a las letras que representan
tornillos hexagonales o sea de cabeza plana con seis lados. (Pausa)

¢Escogib las letras--D, E, y I7 Si las escogié su anotacidn

es perfecta. 51 se equivocS y escogid alguno que no es hexagonal,

obsérvelos y trate de encontrar porque no son hexagonales.
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PARA EL ESTUDIANTE

En este manual usted aprenderd a identificar los sfmbolos para
las tres clases de Valvulas usadas en plomerfa. Ademds usted
aprenderd los sfmbolos para las tres maneras de unir tuberfas.

Gracias por aprender estos simbolos. Hacfendolo, usted nos
estd ayudando a ser mejores maestros. Gracias también por hacer
su mejor esfuerzo. Ahora vuelva la pdaina al juego A o sea la

valvula de globo.
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Juego A

En l1a casilla A usted puede ver 1a ilustracidn de una vilvula.
Una vdlvula se ilustra como un par de 1Tneas cruzadas.

En 1a casilla B, note que el cfrculo al centro de las 17neas
cruzadas es el sfmbolo de una vilvula de globo.

En Ta casilla C, estd iIQstrada una vdlvyla de globo o sea
un cfrcule negro cruzado al centro por dos 1%neas,

La ilustracion para una valvula de globo en la casilla D tiene
diferentes clases de terminaciones pero siempre la ilustracidn
tendrd 17neas cruzando el cfrcuIé negro como apérece en la parte
superior de la casilla D. '

E1 sfmbolo #1 en 1a casilla E representa una vilvula de globo
porque tiene 1fneas sd1idas cruzando un cfrculo negro. La ilustracién
#2 no representa una vdivula de globo porque no tiene el circulo
negro en el centro de las 1fneas cruzadas.

La ilustracibn #1 en 1a casilla F no representa una vilvula
de globo porque no tiene un cfrculo grande en el centro de las
1fneas cruzadas. E1 ndmero 2 es la ilustracién du una vilvula
de globo porque tiene las 1fneas cruzadas con un cfrculo en el
centro.

Ninguna de las vilvulas ilustradas en la casilla G simboliza
una vilvula de globo, porque no tiene un cfrculo en el centro de

las 1Tneas cruzadas.
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Las vé?vu1és ilustradas en la casilla H representan vdlvulas
de globo porque tienen las dos partes necesarias (1) dos 17neas
cruzadas y (2) un cfrculo en el centro de las 1Tneas.

En la casilla I, se encuentran diferentes tipos de vdlvulas
representadas.

Seleccione las vdlvulas que usted crea representan vilvulas de
globo. Escriba su respuesta en l1a hoja de papel provista para
esto junto a las preguntas de Ja primera revisidn. Por favor
no escriba en este manual.

Las vdlvulas de globo son; C, D, E, I, y d. 57 ud marcé
con un circuld las letras C, D, E, I, y J recibe un puntaje

perfecto.
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JUEGO B

En 1a casilla A, verd usted la ilustracién de una vilvula.
Una vdlvula se 1lustra como dos 1fneas cruzadas.

En la casilla B, notars que 1a S colocada al centro de las
11neas cruzadas es el sfmbolo de una valvula de sequridad.

En la casilla C ver§ representada la vdlvula de sequridad,
un juego de 1fneas cruzadas con una S en el centro.

La 1lustracién para una vilvula de seguridad puede tener
diferentes terminaciones como se ilustra en la parte inferior
de 1a casilla D, pero siempre tendrs las 1Tneas cruzadas y al
centro una figura en forma de § en el centro donde se las 1ineas
como se muestra en la parte superior de la casilla D.

La 1lustracin #1 en la casilla E no simboliza una valvula de
seguridad porque no tiene la forma § en el centro. La ilustracién
#2 simboliza una vilvula de seguridad porque tiene las 1fneas
cruzadas y la forma S al centro.

La {lustraci6n #1 en 1a casilla F representa una vilvula de
seguridad porque tiene Ta figura S en el centro. La 1lustracign
#2 no representa una vilvula de seguridad porque no tiene la
figura S al centro.

Ninguna de.ias vdlvulas 1lustradas en 1a casilla G representa

una vilvula de seguridad porque no tiene la figura S al centro.
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Todas las vdlvulas representadas en la casilla H representan
vdlvulas de seguridad porque tienen los dos partes necesarias,
o sea (1) las 1fneas cruzadas y (2) 1a figura en forma de S al
centro de las 1fneas.

En la casilla I, se encuentran representadas diferentes tipos
de vdlvulas. Usted debe seleccionar las que representan vilvulas
de seguridad. Escriba su respuesta en la hoja provista para esto
Junto a la pregunta #2. Por favor no escriba en este manual.

Las respuestas correctas son: B, F, H, X, y M. (Marcéd ud.
con un cfrculo B, F, H, K, y M Si 1o hizo receibe ud, un puntaje

perfecto.

E%i)i}
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JUEGO C

~ En la casilla A usted podrd ver simbolizada uwma vdlvula. Una
v@lvula se representa como dos 1fneas cruzadas.

En la casilla B, observe como se represent2 uma vdlvula de
entrada, o sea dos 1Tneis cruzadas al centro que no tiene figuras,
como las anteriores.

La ilustracién para una v&lvula de entrada pueden tener diferentes
terminaciones como podr{ ver en la casilla C, dos Ifneas cruzadas
Yy nada al centro.

La 1lustracidén en la casilla D representa uni v&lvula de
entrada porque contiene 1as 1fneas cruzadas con ninguna figura al
f;atra. La ilustracidn #2 no representa una valwiTa de entrada
Forque tiene una figura al centro de las 1ineas.

La {lustracién #1 en las casilla E tampoco representa una
vilvula de entrada porque tiene un circulo en el centro de las
1fneas cruzadas, la #2 representa una vdlvula de ertrada porque
tiene 1as 1ineas cruzadas y al centro no tiene figura. ’

Ninguna de las vdlvulas representadas en las casilla F
fépresenta una vilvula de entrada porque cada simbolo tiene alguna
figuré gnv1é unidn de las 1fneas.

Las respuestas correctas son: A, G, L; N, y 0. éMarcd ud.
con un circulo A, G, L, N, y 02 Si 1o hizo recibe ud.un puntaje

perfecto.
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JUEG) D

En Ta casirla A E;ted puede ver el s fibolor usido para
representar umi vilwyla, Um vilwla se mepres entd con das 1heis
c=izadas,

En la casit1a B usted puede cbservir ¢ofo wha clise particulay
des vAlvualy se puede ynir o fijar a una tuberfa, observe la tem¥na-
cidn de 1a vilweld representada, Existen cinco manrerys diferentes
des yniir una tuberfa a wa vdlvela. Querems ensefiirfy 108 s TMoles
pary las tres mareras de upir wna v&lvula con um tuberfa-

En la casilTa C, wsted pochd ver como sé rgpresenta um tubzer 92
que M sido soldada con soldidura autogena, Este tipo de so Tdacdhura
dtogena se representa por meddo de una "X' sobve la linea, que
meestra donde la tuberfa ha sido undida & Ta vilwl2, piense en
la: *X" cmo repretentando Jas chispas que se praducen cuand la
tuber-fa o5 soVdadi aytogens.

Todlos las tiros de viivuilas pueden ser Soldados wtigena. fn
las casilla D usted podrd ver que si una yd@lvuTa va 3 ser soldasda
aztogena 3 una tuberta, Ta figura X (o figura de chispa) debe de
emcéﬁtfarsg al Final de Ta representacidn o figura.

la flustracitn #1 enta casilla £ tiene unones que han Sidh
sodadhs com sal¢adury artogena porque 12 Figura X ha vido colocauta
'éra'igs Efeas a1 fiml del simbolo; #2 no ha sido soldada de st

mamer-d prorgue no tiene la Figurs X al final; #3 tanpoco ha sddo
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soldzda de esta manera porque no tiene la figura de una "X"
en ninguno de los extremos.

La representacion #1 en la casilla F tiene uniones que no
han sido soldadas con soldadura autogena porque no tiene las
figuras "X‘s" in las 1Tneas extremas de Ta ilustracién; Ta
ilustracidn #2 no tiene uniones soldadas autogenas porque no
tiene figuras "X's" en las 1Tneas en los extremos de la ilustracifn;
las uniones en la ilustracidn #3 han sido soldadas autogenas con
este método porque tienen las figuras "X's" en las Iineas a los
extremos de la {lustracifn.

Ninguna de las uniones reprasentadas en la casilla G han sido
soldadas autogenas porque no tienen la figura “X" colocada en las
1Tneas a los extremos de la ilustracién. Todas las unionas para

ﬂ;;ﬁglgg simbGlos de vdlvula en 1a casilla H han sido soldadas autogenas
porque cada una de ellas tiene upa figura "X* en las 1Tneas en los
extremos de 1a {lustracidn.

En la casilla I, seleccione Tos tipos de vdlvulas que han
sido unidas a las tuberfas por medio de soldadura autogena.

Escriba su respuesta en las hoja de papel provista para esto en
1a revisién de la pregunta #4. Por favor no escriba en este manual.
Debe ud haber marcado con un cireylo: B, F, G, y J. &Marcé |

ud. B, F, G, y J? Si lo hizo receibe un puntaje perfecto.

R2u7y




JUEGD E

En la casilla A usted podra ver representads una vdlvula.
Una vdlvula se {lustra como dos 1fneas cruzadas.

En la casilla B usted observard como una clase de vdlvula ha
sido unida o asegurada a un pedazo de tuberfa, mire los extremos
de la ilustracién,

Existen ¢cinco diferentes maneras de unir una tuberfa con una
vilvula. En la casilla C, uste& podrd ver representada una tuberia
que ha sido sanadagp@r medio de 1a soldadura blanda, el simbolo
usado para u&a’sa1dadura blanda de este tipo es una figura en forma
de "0" cruzando 1as lineas en los extremos de la vdlvula ijustrada.
Usted deberd pensar que 1a figura "0" son las burbujas que se
forman cuando 1a uni6n es soldada blanda, Todas las vdlvulas
, pueden ser soldadas blandas como se demuestra en ias casilla D.
Cuando una vdlvula va a ser soldada blanda a una tuberfa; el
sfmbolo usado serd un cfrculo "0" colocado en los extremos de la
vélvula {lustrada.

La ilustracion #1 en 1a casilla E tiene uniones que no han
sido soldadas blandas porque el cfrculo "0" no ha sido colocado
en las 1fneas a los extremos de la ilustracién, La ilustracién

#2 tiene uniones que han sido soldadas blandas porque los cfrculos

se encuentran en las 17neas a los extremos. La ilustracidn #3 tiene
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uniones que no han sido soldadas blandas porque los circulos "0"
rno aparecen en las lTheas a ias extremos de la {ilustracidn.

La flustracidén #1 en la casilla F muestra uniones que han
sido soldadas, blandas porque los circulos han sido colocados en
las 1fneas en los extremos de la ilustracidn; la ilustracién #2
no tiene uniones soldadas blandas porque no tieme circulos en
las Tfneas a los extremos de Ta {lustracidn; la ilustracidn #3
tampgcn tiene uniones soldadas blandas porque no tiene circulos
en las lineas a los extremos de la ilustracién.

Ninguna de Tas uniones {lustradas en 1a casilla G han sido
saoldadas blandas porque no tienen CTFEUTOSACBTQEidOS en las Tfneas
a los extremos de 1a vélvula ilustrada.

Todas. las uniones en las vdlvulas ilustradas en la casilla
H son uniones soldadas blandas por este método 1lamado blanda
porque 103 ¢Treculos han sido colocados en;las 17neas a los extremos
de 1a v&lvula {lustrada.

En la casilla, I, seleccione usted todas las vdlvulas que
1lustran el sistema de union soldada por el método 1lamado blanda
Escriba sus respﬂéstas en la hoja de papel que se ha provisto junto
a las pregunta #5. Por favor no escriba en este manual.

Las repuestas correctas son: A, H, I, y 0. é&Marcé ud.
con un cfrculo A, H, I, ¥ 07 Si lo hizo recibe ud,un puntaje

perfecto.

Ry
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JUEGO F

En 1a casilla A observe la ilustracifn de una v&lvula. Una
vilvula se representa como dos 17neas cruzadas.

En 1a casilla B observe un tipo de véivu]a que ha sido
unida o fijada a un pedazo de tuberfa que entra en la vilvula,
note los extremos de la vdlvula ilustrada.

Hay cinco maneras de unir un pedazo de tubo a una vadlvula.
En la casilla C, note 1a ilustracidn que se usa para representar
un pedazo de tuberfa unido a una vdlvula por el método de roscas.
En otras palabras, 1a tuberfa serd enroscada a la abertura
de la vdlvula. La {lustracidn que muestra que un pedazo de
tubo ha sido unido a una vdlvula por el medio de roscas es una
11nea perpendicular a los extremos de 1a vdlvula. ﬁuanﬂa 1a
unidn es por medio del sistema &e roscas, no se cnIecaré ninguna
figura de X 0 un cfrculo "0" en las 1fneas a los extremos de la
vilwula,

En la casi1la D se ilustran diferentes tipos de vdlvulas
unidas a la tuberfa por el método de roscas. La 1fnea a los

extremos de 1a vilvula no muestra ni cruces ni cireulos.

_10



La ilustracidn #1 en Ta casilla E tiene uniones por el m&todo
de roscas, porque tiene una 1fnea perpendicular a los extremos de
1a 1lustracién y no se observan cruces o cfrculos en esas 1fneas a
los extremos de la vdlvula.

La flustracién #2 tiene uniones que no han sido enroscadas
porque tiene 1ineas dobles (paralelas) en los extremos de la
ilustracidn,

La ilustracidn #1 en las casilla F tiene uniones que no han

usado el método de roscas. La cruz "X" en las 1fneas a lo0s extremos

de 1a ilustracidn, muestra que las uniones han sido soldadas por
el método de soldadura autogena y no por el método de roscas.
Las vdlvulas en la 1lustracién #2 han sido unidas por el método
de roscas; las vdlvulas ilustradas en el #3 han sido unidas por
medio del método de soldadura blanda, como lo demuestran los
cfrculos en los extremos de la ilustracidn.

Ninguna de las 1lustraciones en la casilla G muestran uniones
hechas por el método de roscas. Todzs las {lustraciones =n la
casilla H muestran tuberfas unidas a vdlvulas por al método de
rogcas. Observe que no hay cruces o circulos a los extremos de
13 1lustricidn. _

En 1a casilla I, seleccione 1as vdlvulas unidas a tuberfas

por medio del método de roscas. Escriba su respuesta en la hoja

<11
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de papel provista para esto junto a la pregunta #6. Por favor
no escriba en este manual.
Debe ud haber marcado con un cfrculo: E, H, J, y 0. ¢Marcé

ud. E, H, J, ¥y 07 Si 1o hizo recibe ud. un puntaje perfecto.
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JUEGD G

En 1a casilla A usted puede ver la ilustracidn de una vdlvula.
Una v&lvula se ilustra por medio de dos 17neas cruzadas.

En la casilla B observe un tipo de valvula unida o fijada a
un pedazo de tubo, mire los extremos de la ilustracidn.

Al observar la ilustracin de simbolos de plomeria en la
casilla C usted podrd identificar que tipo de vilvula es esa.
Ademds podrd identificar el método usado para unir la tuberfa
con la v&lvula. Finalmente, 1a ilustracidn le dird si la tuberfa
es de agua frfa o caliente.

En la casilla D, las dos flechas sefialan la tuberfa que estd
unida a la vdlvula. Observando la 1Tnea representando a la
tuberfa, podréd usted decir si es una tuberfa de agua frfa o
caliente,

En la casilla E se 1lustra una tuberfa de agua frfa.
:Observe que l1a 1fnea estd éugbrada, o sea quidn sequido de un
punto. ) |

En 1a casilla F, todas las vdlvulas estdn conectadas a
tuberfas de agua frfa porque las 1fneas a los extremos estin
quebradas, o sea guidn seguido de uh punto.

En 1a casilla G, Ta ilustracidn de 1a vdlvula con el ndmero
1 tiene una tuberfa de agua frfa proque el gquidn estd seguido

de un punto. Recuerde que el sfmbolo usado para una tuberia
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- de agua frfa es guion-punto, guion-punto, guijon-punto (~.-.-.-.)
La {lustracidn #2 no puede representar uné tuberia de agua frfia
porque tiene un guiﬁn sequido de dos puntos en Tugar de uno.

Ninguna de las vdlvulas ilustradas en la casilla H muestran
vdlvulas unidas a tuberfas de agua frfa porque ninguna de ellas
tiene un guién seguido de un solo punto.

Todas las vdlvulas ilustradas en la casilla I mestran que
estdn unidas a tuberfas de aqua Frfa porque las lineas estdn
compuestas de un gquidn seguido de un solo punto.

‘ ~En Ta casilla J, seleccione todas las vdlvulas que ilustran
que esta™n unidas a tuberTas de agua frfa., Escriba su respuesta
en 1a hoja de papel que se ha provisto junto a la pregunta #7,
Por favor no escriba.en este manual.

Las respuestas correctas son: A, C, H, I, K, M, y N.
tMarc§ ud. con un circulo A, C, H, I, K, M, y N2 Si To

hizo receibe ud. un-puntaje perfecto.
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JUEGO H

En la casilia A usted puede ver la iiustrasiéﬁ de una
vdlvula. Una vdlvula se representa por medio de dos 17neas
cruzadas.

En Ta casilla observard un tipo de vdlvula que estd unida
o fijada a l1a tuberfa; note los extremos de la ilustracidn.

A1 observar este simbolo de plomeria en 1a casilla C podemos
de;fr que tipo de vdlvula se estd usando. También podremos determinar
como la tuberfa estd unida a 1a v&lvula y finalmente, podremos
determinar si la tuberfa es de agua fria o caliente.

En 1a casilla D, las dos flechas sefialan la tuberfa que 1leva
a la vdlvula. Al observar las 1ineas en los extremos de la
flustracidn, podremos determinar si representan tuberias de agua
frfa o caliente.

En Ta casilla E una tuberfa de agua caliente se ilustra por
una 1fnea quebrada hecha de un guidn (-) seguida por dos puntos gii).

En 1a casilla F, todas las v&lvulas estdn unidas a tuberfas
de agua caliente porque las 1¥neas representando tuberfas estdn
formadas de un guiSn seguido de dos puntos (+..=..-..).

En la casilla G, 1a vdlvula 1lustrada en el #1 tiene una
tuberfa de agua caliente porque tiene un guidn seguido de dos
puntos. Recuerde usted que el simbolo para la tuberfa de agua

caliente es guidn-punto-punto, guifn-punto-punto (-..-..-..).

<1
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La ilustracidn #2 por 1o tanto no muestra una tuberfa de
agua caliente en esa vdlvula porque tiene un guidn seguido de
un solo punto en lugar de dbs;

Ninguna de las vdlvulas ilustradas en la casilla H son de
agua caliente porque ninguna de las 1fneas estan formadas por un
guidn seguida de dos puntos.

En la ilustracidn I todas las 1ineas que 1levan a las v§lvulas
son de agua caliente porque las 1fneas estin compuestas de un quidn
seguido de dos puntos.

En la casilla J, seleccione las vdlvulas que estdn unidas a
tuberfas de agua caliente. Escriba su respuesta en Ta hoja de
papel provista junto a la pregunta #8. Por favor no escriba en
este manual.

Debe ud. haber marcado B, D, E, F, G, J, L, y 0. é&Marcé ud.
con un c¢frculo B, D, E, F, G, J, L, y 07 Si 1o hizo recibe

ud. un puntaje perfecto.
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APPENDIX D

Discrimination Coefficients for Tests
on Plumbing Symbols

Valve Test (Single Component Questions)

English Version

Valve Test (Multiple Component Questions)
English Version

Valve Test (Single Component Questions)
Spanish Version

Valve Test (Multiple Campanent Questians)
Spanish Version
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Valve Test (Single Component Questions)
English Version

Discrimination Coefficients by Question Number

Question ,

Number Coefficient

1 0.500
2 1.000
3 0.500
4 1.000
5 1.000
6 0.500
7 -0.500
8 0.500
9 0.500
10 1.000
11 0.500
12 0.000
13 1.000
14 1.000
15 1.000
16 0.500
17 0.500
18 1.000
19 0.500
20 1.000
21 0.500
22 1.000
23 0.500
24 0.500
25 1.000
26 0.500
27 1.000
28 0.000
29 0.000
30 1.000
31 0.500
32 1.000
33 0.500
34 1.000
35 1.000
36 0.500
37 0.500
38 0.500
39 . 1.000
a0 218 0.000
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Valve Test (Multiple Component Questions)
English Version

Discrimination Coefficients by Question Number

Question
Number Coefficient
1 0.667
2 0.000
3 ©1.000
4 0.667
5 0.667
6 0.667
7 0.333
8 =0.333
9 - 0.667
10 1.000
11 1.000
12 0.000
13 0.333
14 0.333
15 1.000
16 0.333
17 0.333
18 1.000
19 0.000
20 0.667
21 0.000
22 0.333
23 0.667
24 0.333
25 0.000
26 0.333
27 0.333
28 0.667
29 0.333
30 0.000
N 0.333
3 0.

B K L L G D
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Valve Test (Single Component Questions)
Spanish Versian

Discrimination Coefficients by Question Number

Question
Number Coefficient
1 1.000
2 0.250
3 1.000
4 0.750
5 0.750
6 0.750
7 0.500
8 0.750
9 1.000
10 1.000
n 1.000
12 0.750
13 0.750
14 1.000
15 0.750
16 0.750
17 0.500
18 0.750
19 0.750
20 1.000
21 1.000
22 0.750
23 1.000
24 1.000
25 0.750
26 0.500 -
27 1.000
28 1.000
29 0.250
30 1.000
31 1.000
32 0.750
33 1.000
34 0.750
35 1.000
36 1.000
37 1.000
38 1.000
39 0.750 '
40 0.250
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Valve Test (Multiple Component Questions)
Spanish Version

Discrimination Coefficients by Question Number

Question
Number Coefficient
1 0.200
2 0.600
3 0.400
4 0.800
5 0.800
6 0.800
7 0.400
8 0.800
9 1.000
10 0.800
11 0.600
12 0.600
13 0.600
14 0.400
15 0.600
16 1.000
17 0.600
18 0.600
19 1.000
20 0.800
2i 1.000
22 0.600
23 0.800
24 1.000
25 0.800
26 0.000
27 0.800
28 . 0.600
29 0.800
30 0.800
31 1.000
32 1.000
33 1.000
34 0.800
35 0.800
36 1.000
37 1.000
2 R21 0805 ¢
40 M 0.800
4] 1.000
42 0.800
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APPENDIX E

Mini - Report on Vocational

Concept Learning for Special Needs Students*

* Included in sleeve attached to back cover.




