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PROJEQT ABSTRACT

AID CORRESPONDING VOCATIONAL TRAINING PROGRAMS

Meeting the educational needs of adults
with minimal literacy skills who wish to -
enter skilled or seui~skilled occupations.

1, Need Addressed:

2. Populat:on Servec Adults with minimal literacy skills,

3. Brief Duscriptign: Specific literacy requiremente (reading,
writing, listening, speaking, and
mathematics) of semi-skilled and skilled
occupations in business, industry and
vocational training programs were
determined. The literacy demands of three
work contexts and training programg for
each of the ten occupations were analyzed
and reported..

4., Major Chjectives: To provide educators, counselors, and
administrators with a description of the
literacy requirements of semi-skilled

/ and skilled occupations and training

programs to which functionally illiterate

adults aspire.
5. Products: A description of the literacy requirements
necessary to hold a job in each of ten
occupations and the corresponding
requirements necessary to succeed in ‘
vocational training programs which prepare
individuals for each of those occupations/
is provided. A booklet for each of the |
ten jobs was prepared. : !




INTRODUCTION

This project was
/

ndertaken in response to a need,.oxprassed by

adult basie., eduqators and counselors, for informatlon about the /

’
‘-,' ,

apeq&fic 11terhcy 8 illi necessary for auccess in several occupationq./ e

The occupations s fidied mad ‘been 1dentified as desirahle careers during
/' N | '/' ) ‘/
;ﬂformal intervigws with-adults who were enrolléd in basic education A

/ programs in the Lafayette, Tpdiana area. Employment counselors and \
‘ // ,‘: , _
// officials of the Office of'Cpreer Development confirmed that th7

occupations /identified for séody were appropriate, B iwse Gréater
/ Y : ‘ !
2 . | / .
Iafayette/gffers a wide range of occupational and training opportunitiep,
\
the projfct staff was able to study both job sites and vocational \

\

\
trainiq@ sites for each of the following occupations: .account clerk
/ « .

automoéive mechanic, draftiman, electricdan, héat{ng.and air conditioning
mechanic, industrial maintenance mechanic, licensed practicai nurse,
ma¢hine tool operator, secretary, and welder.

I/ N
Purpoge and Audience

This report proQides descriptive and instructional‘1nformation to
adult educators at two levels. Factual data are presented in Parts I
and iI for use in decision making by program developers., administrators, !
load teachers, and counseiors. Part I11 presents instructional
methods and materials and is meant for use by adult basic education /
teachers. ‘“embers of both proups may be interested in the entire
report, hut in preparing it the project staff g;tempted to address the

/
neads of the two audiences separately. ' ' }
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Proc¢dures -
To identify reading, writing, speaking, listening, mathematics,
apd other characteristics which are necessary for success both on

he job and in the training program, three joh sites and three

/ vocational college courses were rtudied,

Required reading materials from each of the six settings were
evalﬁated usiﬁg two widely used readability formulas, the Dale-Chall
Formuia and the Fry Readability Graph. Readability estimates were
computer assistéd. A iinimum 2000 word sample of written language was
taken from each siﬁe. Special considerations and prohlems related
to reading the techﬁical magerials were identified, and the relative
use of reading as a work tool and as a learning tool was degermined.

To identify speaking and lListening requirements; one hour
samples of oral language were recorded at each job site and in each
vocational college course. Language recorded at eéch-site was rated
fér its technical and formal qualities, and computer-analyzed to
assess vocabulary and gyntax. Written and oral .language samples were
uged to develop the Key Technical Vocabulary List found in.Appendix A.
The comblned language samples from all occupations studied were used
to de?elop the Highest Frequency Word List found in Appendix B. A
summary of the literacy requirements for all ten occupations studied
is found in Appendix r,

Writing:samples were obtained at each of the six 9ites‘and uged
to determine the nature of written communication demands on the job
and {n thevvocafional training program.

Mathematics demands were determined through surveys of materials

from the Job sites and classrooms. lnstructors and supervisors




u"u.

[

responded to a ques igbnuire about the speclfic mathematics akills.
necésaaty for j;b/éid/or training ﬁroggam success.,

Important n%L~1itéracy characteristics were identified by
supervisord who completed a rating scale which asked for their
estimate of the importance to job success of such fagtors as
cooperativeness,_rélf S1lity, and attitude toward work. . ' y

~

The following section® of this report are organized according ’
to the requirements of the job, the requirements of the training

program, and instructional recommendations.

10




PART 1
REQUIREMENTS ON THE JOB

Job Sites Studied

At each of three separate job sites;.tﬁe iiteracy demands placed
on one successful welder were stﬁdied. Readihg, writing, oral larnguage,
and mathématics were the specific literacy skill areas examined. Welders
from three shops of distinctly varying sizes cooperated in the survey
From each job site, éxampmes of the readiﬂg;'wricing. and mathemacics
tasks done“on the job were obtained. Samples of the oralhlanguage
requiremenés of the jobs were obtained by tape recording a raﬁﬂomly .
chusen one hour period of_on«tﬁe-job verbal interaction. At eachijqb’"
site, the welder's immediéte supérvisor completed a questionnaire which
was concerned with thg_importance of thirteeﬁ worker characteristics.
Supervisors were also asked® to identify the mathematics skills necessary
for job success and to estimate the amount of time per week that welders

spent on mathematics-related work,

" Reading Requirements

Strong rea&ing skills are not considered to be an eéaential aspect
of welding. Supervisor estimates of the amou;t of on-the~job time 16-
volving reading indicated that iess than ten percent of a welder's.

time is devoted to reading tasks,

a
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Very few reading materials were found at the job site. Welders
and their supérvisors, however, emphasized the importance of the ability
to'read blueprints. The blueprints generally contained only a few words, -

such as gize, length, use, and total. Because of the scarcity of re-

“quired readiné materials on the Job,“readability estimates of job site
materials werc not determined.

Frequent task repetition and familiavity with specialized technical
‘ vocabularx may offsét the apparent difficulty of any on;théujob reading

requirements.

Uses of Reading on the Job

Each welder who participated in the project completed questionnaires
concerning the dse of reading in three separate job-related tasks. The
questionnaire results showed that when reading was éone on the job, it
was used primarily as a tool for accomplishing work; Blueprints were
interpret;d for each daily welding job. The few work texts reporfed by
the welder;, a book of steel charts and a guide-for choosing rods, were
checked on occasion to perform an uhfamiliar'taak. Overall, the few read-

ing tasks on the job site were used to accomplish work correctly.

Writing Reqpiremehts

Grammatically correct writing skills were not essential for welders
on the job. Supervisors rated the ability to communicate in writing as
the least desirable quality of a welder. If writing was involved on the

job, it tended to be one- or two-word descriptions of work accomplished.
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quhamntics Reqniremeﬁts
| Supervisors varied in their Judgmeﬁc ni mathematica skills requived
* by &-welder an the job. Th; estimates ranged from a maximum of simple
- ‘,w~maasufeﬁent ability to that of skills in iraction conversion and use of
- the decimal system. It can be assumed that basic arithmetic processes
(additiou, subtraction, ltiplication, and division) and knowledge of
‘measurement are common requirements for moet w€1ding jobs,

Scales on weldiﬁg‘equipment and measuremeht'symbols on blueprints

were encountered by most welders daily.

Oral Tanguage Requirements

The oral language samples collected on the three Jjob sites were
largeiy ihfofmal in nature. Coﬁéersation was casual and_éfﬁen not job-
related. At times, however, discussions'focused on the spegifié pron
lem or object with.which the welder waalworking. In this case, language
was heavily weighted'with technical vocabulary. Example I demonetrates

a typical technicalvipteraction;

EXAMPLE I
On-the~job Technical Language
"Do you think itta'the air hole or do you think it's the
valve? That other handle is not in there, is it? Is the
forex nipple there under the coupling?" J

Supervisors also emphasized the importance of the ability to follow

spoken directions concerning a welding task,
' o

- Special Considerations and Problems

As mentioned previously, the welders surveyed in the study relied

13




wle Welder

heavily on blueprincé to accomplish daily_weldiné tesks. These blue=
prints contained welding symbols, measuremeat indications, and single
words or phraaasvdascribing the componénts of the welding job, In-
abiiity to 1n;erpraﬁ cheae_blueprints, many of them highly cpmpligated,
would result in failure ﬁo complete a job or the inaccurate complgtion

of a job. Example II illustrates the graphic nature of the material.

EXAMPLE II

Graphic Material

Lxt'eas x 444,
C‘T“ T - 2%

' | 'z:‘ ‘\ Have Dhaaomnad Hor ‘?'faNT
s ‘ cAr Emvo of Botorm
422 "L 2,0 %Y _ Hond ey Ta‘r orCuu;.’.D!

“wT)

»(Blueprint)

Key Non-Literacy Requiremrnts

Supervisor ratings of requirements'impornant to job success brought
out the following importanmt non-literacy characteristics: cooperation
with fellow employees, job knowledge, good atténdance, and ability to
follow spoken directions. Each of these characteristics was rated as

high oc higher than reading and mathematics abilities.

14
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PART TI

Q

. REQUIREMENTS OF THE VOCATIONAL TRAINING PROGRAM

\{
\
A

Courses Studied

The reading, writing; oral language, and mathematics requirements

nfl ﬁhree courses in a post-secondary vocational college welding train-

ot

il

ing pregrem were studied, The courses, Arc Welding, Electrical Fund;; ;
mentnls, and Gag VFusion Welding? had been determined by their instruc-
vors and the school administration to be reéfesentative of the training
brogram as a whole. The literacy demands plac;&.Sn students in other
welding courses are approximately the same as those presented here.
Practical exper}ence was a larg; part of eécﬁ course studied, Studepts
participated in laboratory exercises deaigned to practice the skills
and concepts presented through 1ecturés and reaaiﬁg. This concreﬁe“

practical experience may reduce the apparent demands of the training

program.

Reading Requirements

Because of the need to present large quantities of information in
a limited period of time, training programs typically have greater
literacy demands -than do the occupations to which they correspond.

Lectures and written materials are used in place of first-hand experience

15




/ 1w Welder

and more baraonalized supervision occurring at the job site.
'Reading materdals including textbooks, workbooks , and éxéminationa /
vere studied and rated according to the acyle”in which théy were written./
The rating scale included informal, formal, literary, and technical
lgvels. The materials surveyeé in the welding training program were S

written in technical style such as that illustrated in Example III,

EXAMPLE 111
Technical Writing Style
"The electric induction furnace ls essentially a transforﬁer
with the molten metal acting‘aé the core. It consists of~a
crucible, usually made of magnesiu, surrounded-by a layer of
tamped-in magnesia refractory. Around this 1s a coil made

- ‘ of coppér tubing." (Sacks, 1976, p. 63)

Thg level of difficulty «f the reading materials rqu}red in the
course studied was determined by éomputer analysis using two wideiy
accepted reaaability formulas, The Dale-Chall Formula and the Fry
Readability Graph provided estimates qf the general level of reading
ability required for‘comprehension of the materials; Becéuse the

estimates of the ttwo formulas were not identical, the estimates of

readability for the three zourses are presented as ranges of diffi- \\\

culty below,

READABILITY ESTIMATES

Course One 10th Grade to college graduate level
Course Two - 11th Grade to college graduate level
Course Three 8th Grade to college graduate lerel




Readability estimates do not account for factors such &g knowledge
of a specialized vocabulary, as in the case of reading blueprints, nor
do they take into account reader’motivation. Suph factors are known

to affect reader success in maéterina difficult material.

Special Reading Considerations and Problems

The written materials used in the welding courses made extensive
use of tables, figures. and illustration, Instructions and routines

were présented in 1i.c. of steps which had to be 1nterpreted/#nd followed.
Example IV illustrates the use of figures and iliustrafion./

EXAMPLE IV . /-

Use of Figures and Illustration

!

(Electrode‘and ground cable)

Example V presents a sequence of steps to be followed in completing

a welding task.

. -11-  Welder : /




EXAMPLE V

Listed géepa in Accomplishing a Task %

1. Shut off torch by shutting off acetylene totch valve, ther -
shﬁtting of f oxygen torch valve, B

2, Shut off bath oxygen and acetylene cylinder\valveq.
3. Bleed gas lines. Oven thé'acetyiene torch JPIVa.

Close when preassure 1s released. Repeat with oxygen

- torch valve.

1

Uses of Reading

In welding training, reading is used both as a tool for accomplish-
ing work and as a learning tool, Laboratory exefcises resembliﬁg on-the--‘a
‘job welding tasks A;e done on a regular basis. When reading directions
/ - or diagrams, reading to do is 1mplemented.5ﬁﬁhen'studying is required,

reading to learn is used. Instructional techniques related to both i

reading to do and reading to learn are found in Part III of this report. /@

Writing Requirements : ‘ ' : //
. . . A . /

The ability to communicate important information through writing /
was necesgary in the welding training program, Standard grammatical //

conventions, howeve

were, not required, Answers presented in legiblef
short-answer form were\agceptable, An éxample of a written response / .

1s included in Example VT.

EXAMPLGE VI
Student Writteﬁ Response "
Question: What is the function of a regulator? =

Angwer! Controls gas flow.

18
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3

Tasks such as this found 1in workbook exercises are relevant to.

instruction but may have little resemblance to on~the-job tasks,

-

Mathematice Requiremehus

0

Welding instructors defined akili in the basic ariﬁhmetic processes
of addition, subtraction, multiplication, and di?ision'as being required.
- Work with>fractions, the decimal aystem, measurement, word problems, and
geometrical probl«mé was also’a requirement of the training program.
~ Some knowledge of algeﬁfa was rated as being desirable. Despite the
broad knowledge of mathemaéics required, the instructors estimated that

their students spent twice as much rime on reading tasks as they did on

mathematics~related tasks,

-

Oral Language Requirements _
Oral language used in wélding training'ﬁrbéramS'was usually informal,
but much technical information and vocabulary was involved. An excerpt

from an instructor's technical conversation with a student is presented

in Example VITI.




“4- Welder

EXAMPLE V1T
Terhnical Orél Language.
A.  Imstructor: "In this case, we put the coil ardund the
| pole plece so we make a magnetic field in the
pole plece to run electricity ﬁhtoqgh the coil.
We're putting AC into this coil so that the coil
is goingdcd'ghange directions from time to time
as thgaAQ nhénges. 'We then put;a coll of wire
in here on an iron core."
B.  Imstructor: "All AC motors are fixed rpm based on the number
of poles and frequency. Well, we get some states
involved such as frictional losses and such. A
true synchronous motor will be a p;le multiple of

. , \
~the power line frequency. So, for instance, a

common synchronous motor speed is 1800 rpm's."

Ligtening and note taking were important skills.fbr the studenta 1n
the training program. Séudents were expectéd to find and réfer to specific
pages and figures in textbooks to accomplish certain tasks. Students were
also expected to carry out tagks by listening to oral directions given by'
instructors, |

The styles of Fnglish observed in the training program were similar

to those found on the job. Job tagke required the ability to follow

oral directioﬁs.

e e Ek ke ko
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PART III
TNSTRUCTTONAL: RECOMMENDATIONS /
. | ,
. | | /

Projéct Overview o /
The vocational training program ‘equifed a gen?@ally high literacy
level in both reading and mathematics. The job siﬁe, in contrast, re-
quired little use of reading and higher level maphematics skills; im-
plementing technical skills uniqu to the oécupaéion. These skiila inf
cluded in*erpretation of blueprints and knowledge of welding equipme7é

: /
In the training program, the estimated raadabillty of required’

materials extended from eighth grade to colﬁfée graduate level. Ir was
noted in previous sections of this report tHat knowledge of key LeCh“
n.cal concepts and vocabulary, combined with familiarity gained through

daily use of reading materials, may reduce the perceived diffigulty of
reading tasks. |

_in the vocational training program,'reading was used mOSt(oftgn as
a learning tool. Reading~to~do tasks, however, which were similar to
on-the~job tasks, occurred frequentlj.

Writing raquirements for the tvaining program included the ability'

to respond to written questions in single words or phrases. The welders

on the fob, however, rarely made use of writing skills of any kind.
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Welder

Basic arithmetic skills were necessary at both the job site dnd in
the training program, Measurement skillg were required to perfoéﬁ most
welding tasks,

A brief summary of how the literacy requirements of the welder com=
pare~to those of Epe other nine occupations studied is féund/in Appendix'
c. i

/
~ Organizat ion gﬁ_éBE Lessons ' /

/

f /-
The recomm%hdationq/which follow are meant to aid teachers and tutors
/

in designing 1e’sons Z?iCh develop literacy skills while impartiﬁg job~
related knowledZe. R

ading demands were found to bﬁ/high in the welding

. / b
training program. Rzading skills were needed to agbomplish tasks similar
. /

|
/

to those done on the job. /

/ : ;o .
This section/ therefore, presents backgrourd information and a method
/ /

of organizing ABﬁ lessons which emphasizes reading. Backgrcund informa-
tion provided deals with the teaching of vocaPulary and teaching about
/ J :

/
text structure/ and organization., The lesson/ format is based on a directed
/ - ’ '

reading actiyity (DRA) and‘includes vocabulary and concept devélopment,

sentence and‘organizational text structure, silent-reading, and skill

/

developmen#.

The éuiding principle of a DRA method of lesson organizafion is that
words, céncepts, aud skills must be introduced and practiced in situations
and materials tLat are true to life. For-example, wofds, sentences,
tébles; and iLlustratioﬁs should Se similar to those used on the job or

in the training progfam. It may be possiile to teach an interested ABE

student the words on the Key Technical Vocabulary List in isolation, but
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it 1s a far better.préc;iée to introduce and pracpice such words ;n con-
texts such as those found in occupational reading materials. There.may
be a wide gap between the reading requirements of occupational materials
and.che reading abilities of ﬁhe student. If possible, ﬁaterials which
parallel those found on the job and in the training program can be de- |
veloped by teachers and tutors. Through pagaphrastng\sections of text-
books, reference books and manuals, the rgadabili;y og occupétional v
materials can be reduced so that literacy sﬁills and joﬂ—related Pnowledge‘
can be developed simultaneousiy.

The value of é DRA approach is that it allows the use of any appro-
priate reading material in a job-related reading skill development pro-

gram.

Notes on Teaching Vocabulary

The speclalized vocabularies of welders contain many key concepts
and words which are common to the welding occupation in general.

The specialized technical words of the Key Technical Vocabulary List
could be‘taught to ABE students interested In entering the welding field
so that both the words and their meanings are recognized. This implies
that the words wiil be taught in 2 meaningful context.

It is important for ABE students to be intro&ucéd to common higa-
frequency words and specialized vocabulary &ofds via contexts which are

similar to those found on the job and in the training program. Ac noted

pfeviously, this practice develops basic job-related knowledge and reading

ability.




=18~ Welder

v

‘The following are auggestioné tor teéching vocabulary:

1, -Patir the:word to bé ﬁaught wiLh the concept or object that it
= refefs to whenever possgible. \

2, 1 tro&uqe the word using an approach which focuses studenﬁ
atténtion on the word.

3. Be suke that the new word 18 read in context very soon after
it has Keen taught.,

b, If in doﬁﬁt, use\l e general rule that four to six new words
per lesson be inqgshced. L.earning and recall are typically
most efficient wh%n the number of words taught is in this

range, o

5, Review vocabulary Jords frequently,

\

' Sources of Job-related vocabulary words and concepts are included
in the books cited in.the bibliography of this report. The style and
'ievel of writing in the listed materials is often highly technical,
thus, some teacher time could be devoted to preparing lower readability

méterials which parallel high-level paséages.

!

Notes nn Teaching About the Structurefand Organization of Text

A 'The above suggestions on teac iné vocabulary words,emphésize meéning;

words have little use outside of a Qﬁéningful context. In the field of

welding even solitary words on a chart or diagram have a meaningful con-

text to a trained individual. \
. Vo

In reading, it is imortant to be aware of special patterns of

organization uaed by writers. Formal technical reading materlals are
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organized differently from the short stories and povels used in teaching

- 3 ' .
reuging'to most Americans. - The axpository style of writing used in text-
books and other specialized or technical materials is different from the
narrative style of stories and novels at several levels of comparisomn,

At -the sentence level, ABE students should learn that expository

style often relates cause'gnd effect. Sometimes this relationship is

elearly stated as in the sentence in Examplé IX-A,

EXAMPLE IX

St;ted and Unstatgd'Cause and Efféct Relaﬁionship

A. The }Qint séparated because of a poor spet weld,

B, The spot weld was done improperl'\ The joint separated,

Often; however, the relatioﬁship=is not stgted as in Ex ﬁple IX-B., In
such cases, readers who are not expectingtcause and effept connections
.may miss them, | %
At the paragfﬁph level ;riters of exkository material often use a
format which states the ﬂain idea in the fik\; sentence.‘ The last sen-
tence summarizes the paragraph and may connect it to a paragraph éhat
follows. Cbmprehénsion and learning can be 1ﬁp oved vwhen!'readers are
aware of this organizational technique, \

At the chapter level, expository material may con;ain\many'valuable
aids to efficient reading. Key words are used as headings\which intro~
duced important sections. - Pictures, diagrams, tables, and Figures are

"used to illustrate important ideas. Introductions and chapter summaries

are also available as alds to readers who kiiow how to use them.
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\ABE students should learn abnut style factnrs such as these and use
them to enhance comprehenston. Efficient readera uae their knowledge of
expoaitory style to organize their reading. Avareness of}the use of
cause and effect makes them sensitive to such relationaﬂips. Knowledge'
of paragraph and chapter organization 1s used to develop a 'mind set'
which is helpful.in organizing and remembering important information.
Reader~-composed duestions'based on paragraph lead~sentences, headingg,
pictures, and other graphic aids help readers organizg, éghprehend and
remember what 1is read,

A Qirected reading activity, described in the next section, ;p a

system which énables ihe ABE student to become efficient in uging organ=-

lzational factors as aids to comprehension and memory;

-

Directed Reading‘Aétivitz

‘This system of preparing for efficient reading may be used with
individual. students‘or with groups. In groups, it requires very

little class time t§\prepare students for reading assignmentsﬁ For

A\
both individual and group use, it ‘has been demonstrated to 1ncrease

)\
reading effioiencx,andxépmprehensién.

\

After a review 6f,§s¢vioﬁsly taught, relatéd‘concebts and assign-
5 \ ) . -

ments, follow the below procedures:
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Develop Readiness for Readlng the Assignment

Purpose: Motivate
Sel purposes for reading
Develop vocabulary

‘Teacher role: Ask Questions -

How familiar is the’subgect matter and
vocabulary to your student?

Teach New Vocabulary -

Be concrete: write out the words as
you introduce them., Use examples, such
as objects or pilctures, point out word
relationships, - Have students write the
words as they are taught.

Ask Questions to Stimulate Interest -

Focus on titles, pictures, graphs.
Relate an anecdote from.your own experience
or one your students might have had.

Direct the Silent’ Reading of the Asgignment

Develop questions from %ub~heédings, graphs, pictures,
and tables. Try to focus on relationships iu the as-
signment. « Useful questions are often provided by

textbook authors. .., o

Have pupils read silently from 5 to 20 minutes to find
the answers (keeping questions in mind as' they read).

Encourage students to ask for help when they are con-
fused. Writing questions down in abbreviated form is
a good practice when reading is done outside of class.

Discuss Student Answers to Questicns

Do not restate the questions unless necessary.
Students need to ramember the questions or
they lose the purpose for reading.

Asl. higher level questions to develop comprehension
(have student(s) interpret, draw conclusions, and
make inferences as well as recall facts).




.\ -22; | | Welder

IV.  Reread as Necessary

When answers demons;rate confusion, have the student
reread the appropriate small section to determine
the reason for the confusion.

V.  Follow-up and Skill Development

Confusion or lack of comprehension may signal a need
for extra work on vocabulary, concept building, or
word recognition skill.

In this phase of the lesson, other important skills such

as mathematics can be related concretely to the reading
agsignment . - '

REMEMBER :

A DRA 1is a system, a routine, that you want your student(s)

to learn to use independently. Remind your students of thig -
tell them why you use a DRA system. It will help them in
their future study.

Reading to Accomplish Work

The term, regding to do, has.been used in research and development
projects done for.the U.S. armed forces (Sticht,.et al., 1977). Read~-
ing to do refers to the use of reading for the purpése of getting work
done. It involves following written directions and reading tb find in-
formation which will be used imﬁediately. Su;h information need not be
learned or femembered. \Looking up telephone numbers; finding informa-
tion in a policy manual; or finding important data‘in a table, chart, or
figure, are examples of reading to do. Preparation of ABE students for
reading-to~do tasks can be incorporated in a directed reading activity
lesson.

When lesson materials contain occupationally relevant concepts, ABE

students are given important backgrouad information which will'make high~
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er level training easier. Therefore, lessons shouid employ materiale
which are similar in structure and content to those fﬁund on the job or
in the vocatiﬁnal training program. Paragraphs, tables, charts, and
figures might be used verbatim from on-the-job or 1nstchtional mater-
fals. Alternatively, such waterials might be paraphrased and reduced

| in difficulty to match student abilities.

Given appropriaye materials and a period of orientation to them,
the structural and organizational features of the table, chart, figufe,
paraé:aph, or chapter, should be pointed out to the.equdent (see Notes
on Teaching About Structure and Organization of Text). This is essen~
tially the first step of the DRA described above. When the materials
have been introduced, tPe student should be direc;ed to find a particu-
lar fact in the raterial. In subsequent lessong, the difficulty of in-
formation-finding tasks should be incréased.

Skill in following written directions czn be devéloped using a DRA
system and materials similar to Ekample X. Initiallactivities should

contain only one or two steps.

EXAMPLE X
Written Directions
17 Listen to the directions on the Preseptation Tape and execute
those direcfions in Book I.
2. Do the Supplementary exercises for that lesson in Book II.
3. Complete the Sel~Check for that lesson.

4, Take the information from the Dictation Tape for that lesson,

reading back portions of it from your notes.
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In information-finding lessons, the emphasis should he on under~
standing and careful identification of the required fact. . Likewise, in
lessons on following directions, understanding and careful execution of

the required steps mist be emphasized,

Reading to Learn Information

Skill in learning printed information for future use ié'very im=~
portant in vocational training programs. .The reading skills necessary .
for reading to learn (Sticht, et al., 1977) are taught and systematically
practiced in directed reading activity lessons. That is, thekﬁse of pre-
viewing, attention to graphic and contextual information, and the organ~
1zational factors discussed in Notes on Teaching About the Structure and

Organization of Text, above, should be practiced and learned during each

DRA lesson. Questioning and rereading, also aspects of a DRA, reinforce

important learning skills,

Sources of materials for use in reading~to-learn lessons, like
those employed iﬁ teading-to-do lessons, shpuld be occupationally ori-
ented (See Bibliography). ABE students who receive reading insgruction
through job-related reading materials develop not only reading skills,

but gain important job knowledge as well,

Counseling the ABE Student

ABE students should be madé aware of the importance of veliability,
é;operation, ability to follow directions, and other factors noted in
Part T of this report. On the basis of the responses of supervisors
surveyed in this study ?nd previous research (Sticht, 1974), it seems

that guch characteristics contribute more to job success than do reading

O

30

0




w2 Gn Welderx /
N : , //
/ |
and mathematics skills, / | : f : /
The literacy demands of the welding training prdgram courses were /
high., It is, therefore, 1mport4;t that teachers, tuters, and counselors /7

consider the ficts presented earlier in this report, in addition.to the /(
individual students' levels of motivation and literacy skill developmeﬁ%/
before bgginning to prepare the studenﬁ to enter a welding traiqing p?ﬁ-
gram, elther at a vocational college or on-the~job.

This does not mean that students with';ow literacy skills shou%é/be
discouraged f:om preparing for a welding career. This>report has indi-
cated that higher level mathematics and reading skille are not negessarily
require& od the job. It does suggest, however, that an early and)realistic

éstimate be made of the time and effort required to reach the goal of

employment gr. most specifically, formal training.

Summary )

The literacy demands of welding training program courses weré found
to be more stringent than those required on the job, It %é probaﬁle fhat
individual experience and familiarity with specialized 1nformatio% reduces
the perceived demands of training program tasks. - The extent of skch a
reduction, however, is not know. '\

| Tt was observed that vocational training programs for weldingxpccu~-
pations provided students with tasks that were very similar to on-thé—job
tasks. Algo, vocational program reading materials were ehown?to present
fmportant training concepts through texts which were more difficult than

‘those found on the job,

Instructional recommendations in this report emphasized the develop-
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ment of reading skills td’aid those ABFE atudents plajning to enroll in
a training program. Other 1iteracy and non-liter;cy requirements were
recognized as important, but it was clear at the cVaining program sitea
studied that strong reading skills were importnnt/

«.  The recommended approach to ABE reading ins7ruction was a directed

reading activity (DRA), because it is syatemati7/and préVidga for essen~
tial skill development and practice, Suggeatiﬂha were'preéeuted on
teaching vocabulary and the use of important_%éructural and organizational
factors which are related to comprehenaion. /

Final recommendations sections focused #n reading to accomplish work
and reading to learn information. These tw¢ types of.reading were dis-
cugsed separately because they require différent_skills. ‘

d It was recommended that, in using th#linformationvand fécommendations
presented here, ABE teachers should be well acquainted with the occupa-
tional interests and motivation, as wely/as the literacy skills, of their
étudents. The literacy requirements offwelding training programs and * E
specialized tasks on the job site arelhuch that some students whose skills |
are well below those required may be‘unable to achieve sufficlent skills

\ in a reasonable period of time. Such students may choose to enter an on-

the-job welding training program, or to alter their occupational goals.

32
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TECHNICAL VOCABULARY LIST

This list is based on rhe total oral and written aamples of the
language of welders both on the j7b and in the training program., Words
1ncluded in the most frequent 10?0 words of the Kucera-Francis list
(based on adult language) have Ieen deleted, The 1ist was alsohggited
to remove numberais; 1abels§ n#zeé of.people, places, products, aﬁd'dom~
panies; contractions and poss%ssives; and colloquialisms resultigg from
the oral language samples. / |

Some words included 1nfthe list are relatively uncommon words
that occurred in the totalllanguage sample and are not necessarily

techniual terms. Thus, the 1ist should be treated as a source rather

than a criterion. The 91 most pommon words have been marked with an

i \ N

I N

asterisk, / \

i Total Sample Words = 13,687

N Different Words = 2,375
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abbreviate
absorbs
ac¥
acdessible
accidental

accomplish

_ accounts

accumulate
acetone

acetylene*

, acldie /
acting //

/

i

/

acts //
actual/
adapted
add/
ad%fess
a@ﬁust
aéjustment
advantage

advantages

,/ advisable

j

affected
affects
afraid

agree

apply

[

airplan7s
éiignmggt
allow
allowed
allgwing
allows

lloys

//alternating

alternator
aluminum
ammeter
amounts
ampefe
amperes
analyze
angle*
angies

animal

. anybody

anyplace
anytime
anyway

apart

~ appearance

appliances

application

appreciation

appropriate

approved

approximate °

A\

arc®
arcing
argon®
armored
arrange
arrangement
arrov
asbestos
associated
atmosphere
atmospheric
atomic
atrocio&s
attach
attempt
attempting
attendance
attracted
authoritiles
automatic
avoid
avoided

backfire
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‘backing

/ backup

balancea
ballast
band

bqr .
bare
bars
base®
bath
Bathroom
battery
bead¥
beads
bearings
beat
becomes
begin
beginner
begins
believed
bellhousing
bending
besides
bessemer
beveled

birds

bit

bite
blank
blooming
blow
bobbinv
booklet

boss

. hottom

bought
box

boxes

" brass

braze
brazed
brazing
break'
breaker
breaking
breathe
brick
bridge
broken
bronze
buddy
build '

buildup




built
bulb
burn%
burned -
buraing
' burqsﬂ
bﬁrét
buttons
buy
buying
buzz
cable*
cables

cadmium

calcium

calibrated

calls
cam .

canvas

capacitance

capacitor*

capacity
é;rbide
carbon¥
-Eard
cards

careful

b
i

earpet

carries

Vearry

cafrying
éqrved ‘

cassette

’

" cast

~castings

cat
catch
category

qathode

:icathodes

caused
causeé\
causing
ceiling
centetrline

centrifugal

chain

chamber
chances
chancing
changed
changing
chapter

charanteristic

C 3T,

-1

charggd

Eharges

charging

chary

éh;ck .
chemical
chemically ;
chill
éhipping:
choices
cigaretté

circuit*

circuits

circulate

' citizen

c;ambingA

'glap )

classés*’h
clﬁésification
clean

cleaned
cleaner
clearance
cleats
clockwise
clogged

closely
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éloéer“
clbchiné'
coal
cpaféd\'
coating
code

coll%

\

.. coils

coke

t cokes
collect
colorless

column

combination

combines \
 c9mbuéti6n
cdmmént
éommeréial
éommonly
commutator
compare
compared
comparison
cdmpenspte
completed

complicate

(¢}

composed

composition

compound"

o
" compounded . -

compounds
compregs
compressed

compressor

computer

. concentrate

condition

conditioned -

"conditicning

conduct

ive

!

for -

céndud

=

!
conslderate

[T
. 1.




~consistant
constant
constricted
congtructed
conatrhction
consumable
contact
'contained
’container
coﬁtaihiug
coﬁtgminate_
continuous
contour
contréction
controlled
controls
éonvention
conversaﬁion
cool
cooled
cooler
cools
coppe;*
cords
core

cored

correct*

correctly .
coupling .
cover

covers

crack’

cracks

i

crane- \;

crosses

crowbar.

'

crowned

cubic
cuff )
currently
custon

customary

cutting*

. cycles

cylinder

cylinders

‘damage

damaged
damp

danger

dangerous

dc*

debt

decimal

deck |
decrease

defective

'.definite

degrees®

demonstrate

dependenit
depending
depends

deposit

~deposited

dépnsition
depth
designér
desirable
desired
destroys
detail
develops
device
devices
&ial
dlameter

dielectric
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diet

digging -
digit

© digits
~dime

directed

directions
dirt

d%rty
disadvantage
disappoint
discharges
disconnect
discrepency

discussed

‘discussing

41scussion
disengaged
dissolved
diégo;viqg
disturbed
divided
diviéible
doors
double
downhill

downward

draftsman

_drag

“drawing

draw%ngs
drill
drilled
drink .
driving
drop
dr&ppedi
dry
ductility
dqst

duty

ease
eagier .
eats
eavesdrooping
economical
edge

edges
efficient
effiéiently
eighty
eightéen*
eighteens

elbow

T T




elbows

electric*

electrieale

electrician
electricity
electrode*

elaectrodes*

 electromagnet

electrons

electrostat

eleven
elevens
eliminates

employed

_employer

encountered
ends
energized
energy

engine

© engineering

)

engines

enjoy

, enters

:equal

1} equalized

 ’equa1s

equivalent

essence
essential

essentially

" asvablish

¢

evenly
event
eventuaily
everybody
evident

evils

_exactly

examples
exceed
excess
excessive
exert
exhaust
existing
exists
expéﬁsion
expeﬁse
explanatory
explosioni
explosiéha'
explosive

exposeq

o
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expressed \,

extend
extansivély
external
extra
extreme

extremely

. fabricating

facets
factor
failure_.
fairly
fashioned
fast
fastened
féater

fastest

fatal

- fault

faults

feather
feature

-features

fed
ferrous
fields

fifteen

139

“fifeh

fifty
fig.

figured

 filler
" fillet

finest
finger
fingers
finished
firéé

fit
fitted
fittings
fixed |
fixture
fixtureg
f1ame*
fiameovt
flameoutting
flammable
flare
flashback
flét*
flax
flexible

flints

§

folLowau

forllows

foot “x

"
Al
i,

% forex

Xk ll'v“\. /"

\forged

Y
4
3

\férmed

formation;
= |

3
1
1
3

-

-

Iormulate |

i
. . 3
B .“ \!
ﬁorth !
.

forty
fourfold
fours
fourth

fourway

»

fractional

fracture
. freeze
freezers

frequency

\

"
U

ae

frequently

frictiow
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frtetionsl
'{ﬁel

fully
Eumeé

~ fun

“funny
fufnace
fﬁsee
fused
fuses
fusion¥
gage
galvanized
. gap

gasgk

gases

gasfed

gauge o

gauges®
generated
generator¥
generatora¥
gets

giving

plad
glare

glove

gloves

" goes¥

goggles.
gouging
grade

grades

grease

greaser
greatest
grind
grinders

grinding

‘grip

gripe
grooved.
grounded
grounding
guards
guess
guests
guide
gypPsy
hal fway
hammer
handier
handle
handled

ol :
”A\heated

YV

“ hang

1\ happen

happening
ha?pens
hardening
hardest:
harm
haul
hézatd
hearing
hearth

heat*

heating

heavier

“helium

helpergf"
helpff&
hibord
highe¢arbon

highpst

“highly

highpressure
highsp‘ed
highetréqgth
hisging

Hobart

Hobarts
. holder |
'hqlders

holds
hole,
holeé&

homes\-\

. hooked

hopper

“horizontal®

horrible
horsepower

horses

‘horseshoe

-hoge*" -

hoses
hotter
hoétest

household

¥

hydrogen

identical

identification

ignite
Immediately
imposaible

improperly

| impurities

" inaccurate -

inch#,

~,
(Y

.mt§dcﬁés;

fncludds "

incluoions

. incoming

incorrect
incteésegg_f
1n4icate
1nd£d§§es
indicating
indication
induce
Inductor ’

inherent

initial

initiates

inner

innovation

nput

inspect
‘Inspected
inspection
installation
instance
instant

instructor




insulatiorn
insulator
insure

int end
intended
intense
intensity
intgrchange
1nterc;m |
‘intermiﬁtent
interrupted
invented |
iavention
invoLQes
ionizes
1ron*
items.
Janitor
Jarred
jarring
Joh-

join

joinea
Joining
joint*

|  301nts* ‘

Joker

. 4

keepor
keaps
key
kicks
&111ed
kindling
kinds
kink
kitchen
knob
knobsg
llabel
laboratory
lgddep
laid
lamp*
lamps
lap
largely
latent
layer
laying "
leak
leakage
leaking
lealks

learn

leaves
leaving
1ectur9

leg

'iegs o

1)

lenses
lesser
lever
leverage
lie
lighted
lighter
lighters
lighting
lightlyﬂ
lights

lightweight

1imit

" limits

lips
liquifying
lists
litre
load*
loader
loading

loads
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locatedIB_
loéationa
looks
loose
loosgeleaf
lose

loss
losses (
loud

lying |
machinable
machine
machined
machines
magical .
magnesium
magnet¥
magnetib*
magnetism
magnetized
magnets'
mainly
maintained
maintenance
maltese
manganese

manually

manufacture
match
matches
materials
max
maximum
meant
méésure
measured
meaaﬁremeng
measuring
meéhanical
mechanism
medium
melt
melted
melting
%elts
mention
mercury
meta;*
metalg
meter*
meters
metre
metric

microampere




mierophone

nlcrowire

‘mild

millimeter
millingh
winded
mine

mind
minute
mishandled
mistake
mix

mixed

- model

moderately
modernized
modify
molecules
molten
momentary
momen tum
motion
motoy*
motors

mounted

movable

multiple
multiplés
named
names -
narrow _
naturally

neatby -

neat

negative
neutral#*
nine
nineteens
ninety
nipple
nipples
nobody
noise
nonburnable
nondestruct
nonferrous
nonpressure
notice
nozzle

nut

obtain
occupation

oceur

w36~

oceura
odorless
offers
oil¥®
oily
openings
operate
operated
operating
operations
operator

opposite

ordinarily

ordinagy
ore
orifice
originalvﬁ
otherwise
oursel f
ourselves
outlet

outlets

output

outstripped
oval
overall

overhead
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overheat
overheating °
overmatch
overseas
owes
oxidation
oxides
oxidize
oxidized
oxyacetylene
oxygen®
o'clock

pain

painful

pairs

panel .

parallel

pardon

park

‘partially

particles
partner
pass¥®
passes
passging
patch

path

| peculiar
pencils
penetrate

penetrating

" penetration®*

porcent
perform

performed

permanent

- permit {J
permits i
pérécnally
phase
phases
phone*
physically
pick.
picker
pickup'
pictures
pleces
pig
pin
pink
pinpoint
pipe*

pipes

L a o




pitched
pivots
' places'
planne
plate®
plateg®
played

playing

" V¢ please

pleqty
plug
plugs
plus
pochet
pocketed
pockets
éoipted
poisonous
polarity#*
pole
poles

pop
popularity
porcelain
porosity
portable -

positioned

positions

positive

w:}?-ﬁ

principal

‘procedurs

possibility . proceed

Cpot

potential

pound
pounds

pour

‘practice

precarious
preceding‘
preferable
prefereﬁce
preferre&
preheat
preheating
preheats
breionizeé
preparation
prepared
presents
presgures
preventv
prevented
prevents
primarily

primary

processes
prod
produce#®
produced#®
produces

progressive

projection

prone
proper
properly
properties*
propoftion
protect

{1
protected
protection
protective
pfoud
provides

publication

- puddle*

pull
pulled
pumps

purchased

13
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pure
purify
purity
purposes

push

‘ putfing

qualified
quarterhorse
quick
quickly
quieger
quit
quizzes

rag

rags

raise
ranging
rapid
rapidity
rapidly
rated
readily
realize
rebuilt
racelve
recommended

recordey

raecorders

recovering

rectangular
reduce
reduced
reels

refer
reference
refers
refrigerate
registration
regular
regulator
regulators
reinforcement
relationship
relatively
related
relight
relighting
relying
removable
femove
removed
repeir
repaired

repalling




rveplaced
require
requirement
requires
reset

resin
resistance
resiats
respiration
respirator

rested

restrooms

resﬁlting
reverse*
reversed
reversible
reversing
review
revélunteér
rich
ricochet
rid

ring

rivet

rod*

rods

roll

rolling
roof
root¥
rotating
rotation
rough
rduce
rpm

rub
rubber
rugged
ruin
rules
rust
safely
safety
sémpling
sandwich
satisfied
satisfies
saturated
saves
scale
scarfing
scattetred
scrap

scratched

gcrew
acrewed
geamless
seat
geconds
secured
gecurity
seldom
gselect
gself
semester
semiautomate
send.
separate
eraraﬁion
setting

éettle

settling

seventeen '
seventy®
gevere

sewing

shape

shapes
sharp
sheet

shield
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shieldud
shielding
ahipping
shipyard
shock®
shocked
shop
showef
shows*
shrill
oshrinkage
shunt*
shunts
shut
sides
sign
signed

gilicon

sill

_ silly

sink
sister

sit

sits
sitting
sltuations

pixty*

sizea,
skin
slag
slagging
slight
slightly/
slip B
alippprage
slow/
slo&ér
smaller
smoke
smooth

snap

socket

‘sockets

. roft

soldering

- goldd

solids . .
somehow

someone
somewhere

gons

soot

gorter

gource




apacing
spafks'
spatter
specially
specification
specified
épecify
specking

- specks
speach
speed*
speeds
s;ell
spin
spitting
aplice.
spliced
splicer
splices
spontaneous
spot
squéal
squealing
stability
stabilization

> ntable

stainless

1,
NS

stalrway

stall

‘scamped“

napamps

standing
sparter
starters
starting®
stafts
stayed
steady
steel¥
steels
stereo
stick

sticking

stopping

stops
storage
store
stored
stores’
storing
straighten
strange
stream

strengths

Y

aciictly
striking
stying
stringer
strip
gtrips
strongest
strongly
structural
strugglihg |
strung
stuff*
gtutter

subjected

-

. submerged

submerging

substitute

suburb

success
suf fix
suitable

supplier

;upplieréai

supplies

supply
suppose

suppogedk

*
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aurfacea
sﬁrfacing

%
Aurge
surprises
surrounded -
suspect
suspended
sweat

swimming

swinging

switch®
switches¥*

symbol

- symbc;ls‘

gsynchronous
tack
tacking
tags

tail

takes

tale

talking

. tank

tanks

‘tape®

taps

tasteless

 taut

teaving .

technically
technique
tee |
telephone
telling
tempt

tend
tendency
tends

tens
tensile
tension
términal
terminals
;erminated
terribly
testing
thermal
thick 0
thicker
thickness
thicknesses
thin
thirds

thirteen*




| thirteens
thirty*
/thorough
fthreads
throw
tight
tily
cinning'
tip*
tips*‘
tobight
tool
toéla

. torch#

 toréhe5
touch )
touchdown.
touching;
tough

i

toward#

/

track’

. transfer

traﬁsferred
/
transmit

/
transmitted

[
I

- transport

"travelt

trimme

, turns

. twice

twisted

trigge

truck
trucks;
tube /
t‘beé/
t biﬁg

T Léday

/

tulips
q:Lgsteﬁ

turning

twelve
twentieﬂh

twenty

twists
typicall&
unbroken 7
uqconstitute
undercutéing

underneath

undesirable

uneven
unfortunate

unit#®

. ' e . Lo . . B
ArSbig,,, - ) L . : .
Tt o '

()

units
unleas
unnecessary
unstable
unusual

upright

upstairs

upstanding
usability
uéeé |
utility
valve®
valves
varianceé’
varied [
varies |
variety
vary
varying
vectors
vee
ventilation
version
vertical
vice

views

violent
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visible
volt
voltage®
volts
walt
wanting
waﬁts
washed
washing
watéh
watt
watts
weakened
wear
Qeaved “
weight
weld!'
welded®
welder
welders
welding*
welds
wvet |
wheels
vhenever
whipping

widely

“wound

- wider

wind
windy

wipe

wigew

wives
wiring

wonders

wor[er
workplece

worn

woven
;fapped
yelling
yoursel

zerqg

zing
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APPENDIX| B

HIGHEST FREQUENCY WORD LISY

1 o
1

The 100 words on the following page raeprecentad 457 of the

words used in all the language sampled. This list is baaed on the -

combined oral and written language samples ‘from all occupations
studied, It shows the words used most frequently by adults in tne
ten jobs studied and in the'vocatiqnal training programs

corresponding to those jobs.

Total Words = 180,000

Total NDifferent . o
Words " 9,0p0.

|

17




4D
. /f
/o
th&' : will your see
of one was more
to not . get theae_
an? : an . has "~ into
a there ‘ must : Jjust
s can any ) them
in | wheﬁ he down
it out got time
for we know about
that\ which then been
you what . don't - some
be - do each business
or up | air "~ how .
on : px¢ésure check ' its
are’ two | that's back
L SB but | over
' this 'Ehey system . work
"with [ here through would
as / other valve temparature
by ok going same
if , right well also
have / no use where
all / used than now
. at / may it's only
from ) should go | like
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& APPENDIX C
SUMMARY OF OCCUPATIONAL LITERACY REQUIREMENTS
4 | j
| This appendix presents a brief summary of the literacy
requirements for all ten occupations studied. v _
@
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/
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/
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Sl’Q'IARY OF OCCUPATTONAL LITFRACY REQUIREMENTS
N

Ou) The Job

Training Program

ing of single
word informa~
tion required

mals, measurement

ate level

RealiTng., Mathematics ReadIng Hathematice
Account Collége to  addition, sub-  llth grade addition, sub-
Clerk college traction, multi~ to college traction, mul~
graduate plication, divi- graduate tiplication,
levell sion, decimals, “diviston, frac-
: fractions, busi- tions, decimals.”
ness machings . — algebra
Automotive 9th to basic processes, . 9th to college  basic processes,
Mechanic college decimals, frac- graduate level decimals, frac-
graduate tions, measure- . tions, measure~
_level ment ment
Draftsman 10th grade basic processes, 9th grade to basic processes,
- to college through geometry, college level through gepmetry,
graduate algebra, trigonom- algebra, rigo-
etry " ) nometry ; :
Electrician college to basic processes, 10th grade to basic procesges,
college | throguh geometry, college gradu- through geometry,
graduate algebra, trigo- ate level algebra, trigo-
level nouetry ) nometry
-Heating and 10th grade basic processes, 1llth grade to basic processes,
Alr condi~ to college decimals, frac- college gradu- fractions, deci-
tioning graduate tions, measure- ate level mals, measurement
Mechanic level ment, algebra
Industrial 10th prade basic processes 10th grade to basic processes,
Maintenance to college through college gradu~  decimals, frac-
Mechanic graduuste trigonometry ate level tions, measurement
level S
Licensed 10th grade addition, and 12th grade to additicn and
Practical to college subtraction~~ college gradu- subtraction
Nurse level more necessary ate level
to dispense
medication N —— i
Machine 9tt to basic processes, 9th grade to basic processes,
Tool college decimals, college level decimals, measure-
Operator graduate measurement ment :
Secretary College to basic processes, 10th grade to basic processes,
colleg ~decimals, frac- college level decimals, busi-
gradua. e tions, business ness machines
level machines ]
Welder few mater~ basic processes, 8th grade to basic processes,
falg-~read~ fractions, deci- college gradu- fractions, deci-

mals, measure-
ment, algebra

H




