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- : Glossary

The words on this Istare used in this bouklet Please review the terms and learn the definitons The meanings of
the words as used m the text may 1ot be the form%f the work wath’ which you are famuliar. .

LY
.

Words/Terms : "

I, Amenable  AbIC 10 be persuaded or capable of being judged
2 Anticipate  Expect . .
- 3 dpplication Solving of 4 problem in a new situation, using knowledge gained in instruction
4 Appropriate  Proper or fitting ) i . )
5 Amtude A tecling, emotion, posturg and subsequent behavior toward a fact or situatton
. G Curcumstances  Events or setting surrounding some action, Qr acuvity
T Composite Made up of separate parts
© 8 Comprebension  Mastery or learning of specific facts and concepts T
v. 9 Constitute  To make up or compose ’
10 Criterzon Element or quahty of performance to be judged, such as speed or accuracy
It Defonnively  Explicity, conclusively and thoroughly done ’
12 Lerel of Sueeess Value or score of dssessment, bldled to separate acceptable from unaaceptable
' performance 4
13 Operations. Modes or courses of action ~
14 Optirmal  Fhe best or most favorable ]
. 15 Performance An action or presentation n accord with some expectation
16 Prerequusite ~Xvequirement necessary for something else to follow ) :
17 Proscribe To prohibat )
. 18 Szandard A rule that can be used to judge the valuc of a performance
' 19: Systermatizing  Grouping according to principles -
20 Type of Reasumng  The type of thinking in which the apprentice must engage to use the knowledge or
skill under considerition % )
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" What Is the Series About?

Related subjects mstruction 1s an essential part of
every dpp[Cﬂ[lLLbhlp program It is the pro;,mm com-
ponent throu;,h which apprentices are taught the back-
ground theory and range of application of associated
technical subjects: such as mathemaucs, science and
satety  Related mstruction usually takes place i a
classroom, after the regular workday s over Most fre-
quently, related mstruction 1s taught by a skilled trades-
person or craftworker For the tradesperson or craft-
worker to be an effeetnve traner, he or she must not
only know ther rade skill. but also they must use

teaching skills appropriate for conveying that informa-

x  ton 1o apprenuees. This series of materials 1 written to
tramn related subjects mstrlictors i the crincal teaching
“skills necessary o perform therr jobs effecuvely  The
u\tlcs of the booklets in the series gre

I Introduction to Related Subjects Instruction
\  and inseryice Trannmmng Materials

2 Planmng the Apprenticeshipy Progranm
3 Planming Related Subjects lustruction .
4 Developmng Instructional 1laterzals Jor Appren-
tices .
C 5 Presenting Information to Apprentices

6 Directing Learning Activids for Instruction
Providing for Individual Learner Needs
8 Controlling Instructional Settings
~ 9 Evaluating Apprentice Performance
10, Communmcating with Apprentices

The first bookitt mtroduges the series, describes the

content of eackh bouklet and provides an overview of |

apprentceship and of adult learners. The sccond
buoklet’ descrnibes how to plan an apprenticeship pro-

gram and may be used by yocatwnal edueators, related

+ Instructprs, sponsofs or service agencies  Each of the
other eight booklets deals with a set Of traiming skills

. judged by a4 panel of experts on apprenticeship to be

criical to working effectively as a related subjects ©

instructor

What Is This Booklet About?

The materials in this booklet are about planning
mstruction in related subjects raming, one of your
major responsibiliies as a related subjects instructor.
The vutcomes of the traiming experience depend i
farge measure on the care and thoroughness that you as
Qo related subjects mstructor exercise in making deci-

EMC ‘ -
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S 1. How To Use This Booklet

) L ! .
sions N preparation to teach  These preparations
include decisions about content to be taught to appren-
uces, topical emphasis within content,  degree of

- expected skill/knowledge acquisinon, ume usc,

resource use, topic sequence, type of Linstructional
material and the tvpe of presentation to be made. To
plan instrucuon effecuvely and efficiently requires that
vou perform confidently a vanety of skills, the four
most crieal of which are desenbed n this bookler

1 ldenufy specific knowledges, skills and attitudes
for inclusion in related subjects instruction,

2 Develop and specify performance objectives for
related subjects,

3 Detgrmine standards of pcrformanu., and
Provide for appropriate use and variety of instruc-
uonal yme, acuvitues and materils

-,

N . .
. What Must I Do To Complete My -

Work In This Booklet?

Working your way through this booklet will require
vou to read the text, to answer the questions, to per-
form the exercises, and to complete the pre-«and post-
assessment instruments “Expect to spend about three to
“four hours working through the materials. The only
resources you need to complete your work in this
booklet are (1) acopy of the booklet; (2) a pencit or pen,
(3) about three-to-four hours of tny\, and (q) recollec-
tion of past related mstruction experiences. .

The materials are written in 4 sclfanstructional, pro-
grammed format. You may work through the text,
examples and questions, dt your own pace and leisure,
vou need not complete y our \M)rk in the lx)ol\lu at one
siting.

Each c¢hapter in the booklet is devoted to a single
shall” The generdl format of the chapters 15 similar, with
the following parts: ’

1 An introduction describing the skill and the
instructional objectives for that skill

What is, whernand why to use the skill,

3. Step-by-step directions for -how to perform--the
skill.,

An e\am fe of how the skill 1 uscd in related
mnstruction,

tv

BN

S. A self-test exercise to apply the informanon about

the skill.
6. Additional sources of nzjormatzon

[

C
|




27 Planrning Related Subjects Instruction

This booklet concludes with an appendix that con-
tans the answers to the self-test exercises from each
chapter and the posttest

Your acuvitigs in working through this booklet

- should include, in order, the following things

¢ Complete the self-assessment,

¢ Read and consider in detal the mtrodumon and
objectives for each skill,

¢ Read and study the text, examples and iustra-
tons provided for each skill, ‘

e Complete the seif-test exerase for each chapter
and compare your dnswers with those provided in
the appendix.,

e [t you complete the exerase as directed, continue

your work mn the booklet. if you fail to answer the -

questions correctly, repeat your work n the
chapter under consideration. and

e At the concdusion of the booklet, complete the
p()s‘llc\sl for the unit. Check your answers aganst

-

‘those provided. If you exceed the criteria, con-
unue your work in the next booklet, if you fail to

. . demonstrate mastery, repeat portions of this
booklet as needed.

How Much Do I Know About the
Subject Before I Begin?

The self-assessment will assist you to focus on com-
petency  areas assycuated with  plinning instruction.
Read each competency statement listed in Figure 1 and
dssess your level of knowledge abuut and your level of
skill in performing that task. Knowledge means what
yvou know about the subject while skill means your
expenience 1 successfully performing the task. Circle
the number that best describes your level of knowledge
and skill. GCompetencies where your ratings are poor or
farr are th(m&hat you should concentigte on Pay par-
ticuldr arttenuon to the chaprers which deal with those

- competencies

.

v
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How to Use This Booklet 3

i
*
. 1 -
Figure 1: PLANNING RELATED SUBJECTS INSTRUCTION—SELF ASSESSMENT
RATING
CHAPTERS ) COMPETENCIES : :
. Poor Fur  Good Excellent
\
.2 skill: Idenufy Specitic 1 Idenufy work activiues and Knowledge =~ 1 . 2 3 4
Knowledges, Skills and - tasks Skll 1 2 3 4
Atutudes for Inclusion in -
:lated Subject: : . .
Related Subjects Instruction ., Determine skills, knowledges ) ‘
and attitudes,necessary for Knowledge b 2 3 4
pertorming work activities Skill I 2 3 4 .
3 Group skills, knowledges 4nd o .
attitudes into topics and .Knowledge I- 2 3 4
. subjects as content Skall | 2 3 4 :
3 Skill Develop ang Specify 4 Construct performance Knowledge 1 2 3 .4
Pertormance Objettives ~ 7 Tobjectives™ - Skl - - - - L 2 3 e s st sbe
. " 5 Determine and utilize several !
different levels of -
) ‘ reasoning/thinking/operation Knowledge | 2 3 4 '
' . among lear ners , Skilt i 2 3 4
v s A
' 6 Specify conditions of Knowledge i 2 3 4
; -performance ) Skill I 2 3 4 - -
4 Skill Determine Standards of 7 Specify standards of ’ i
Performance performance ncluding critera  Knowledge I 2 3 4
‘ : ' and levels of success : Skill © 2 3 4
A 5 Skill Provide for Appropriate 8 Identify factors/decisions to
Use and Variety of make when planning Knowledge I 2 3 4
Instructional "Time, Activities instruction - Skill o 2 3 4 .
and Materals , - ) i ‘
® . o e ol . Knowledge 1 2 3 4
, 9 Sequence materials Skill 2 3 4
\ . : Knowledge 1 2 3 4
10 Develop a Plan for Instruction ;
- P v skill L2 3 4
- - w . -
. b‘

« ~ . s v e R S R S LR
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2. Skill:Identify Specific Knowledges, Skills and
Attitudes for Inclusion in Related Subjects Instruction

v

)
Introduction and Objectives

The primary~task-of_planning mstruction 15 .deciding
what to teach  For vou as a related subjects nstructor,
this process involves three operations (1) idenutying
the knn\\lcdg,u skills and attitudes necessary tor suc-
cossful job performance, (2) deading on the appropri-
aeness of the mformatuon for inclusion in- related
mstruction, and (3) fiting the informaton mto a content
framework tor the related subjects instructional ex-
pericnce To perform these tasks effeecuvely, you must
use the competencies explaneg i this chapter *When
vou have completed vour work i this booklet. vou will
demonstrate your capabilitics by being able to.

I Identify the aspects of the job analy sis pr()uss

2 Cnuque a job analy sis to dentify necessary shills,
knowledges and attitudes,

3 Suggest w 4ys of grouping agd relating denuified
neLessdn sl\llls know ledges and attitudes, and

+ Outline a procedure o rdenufy spectfic know”
ledges, shlls and atatudes tor your own related
subjects mstructional responsibiitics

As vou begin to work through this unit of materals,
reflect on the wars you have identified neuessary “sklls
and knowledgds m related nstructon in the past. Con-
sider how the deas suggested i these materials could
be incorporated nto current pracuece - .

B

What, Why and When To Identify Skills,
Knowledges and Attitudes -

The underlying purpose of related subjects instrue-
ton s to proyide apprentices with important work-
related nformation that is not taught on-the-job, Such
information may consist of: (1) knowledge about facts
and principles, (2) skills necessary o perform a work

task, and (3) atutudes or the manner of acting that’

displays opmions and values
The mformation presented  during related studics
instruction is termed content Someumes the content i

preseribed and proscribed by national trade, craft or

union organizations  More frequently, vou as a related
instructor and craftsperson are expected to determine
the content within topical guidelines’ provided by the
lowal, state or natuonal program sponsor Usually these
guidelines may specify broadsubiject areas such as basic

mathematics, blueprint reading and mterpersonal com-

" munications Sometimes they even may suggest an opti-

mal number of hours of contact ume within each broad
subject area. It s your responstbility to determine the
topics within the broad subject areas and 1o ensure that
the topics coincide with the necessary knowledges,
skills and atutudes for working on the job. This means
that you must be familiar with the requirements of the
job, the potential topies within subject areas, and pro-
cedures for denufying and grouping skilly and know-
ledges into mnstructional areas. “This s particularly
mportant and difficuft for related subjects mstruction |
because, unlike traditional education, vou must be con-
cemnged not only with background knowledge, but also
with the application of knowledge m the form of skills
Further, all nformation  must rcl.uc direetly to the
spectfic craft or trade

You must wlenufy necessary know ledges, skills and
attitudes for content beforg beginning the related sub
jects nstructional process . You must decide on the
endet traunmg content, the requirements  for instrue-
tonal materials, the eapect outcomes to include n the
performance objectives, and a suggested order and.
emphasts for teachng the materrals Not only must vou
wlenufy specific knowledges, skills and attitudes before
brgmning traming ., you also must consider these ssues
pentodically  throughout  the  m3tructional period
order to determine if your training cfforts are effectuve.
Such assessments duning the mstructional rm gen-
crally occur in u)munuu)n with evaluating .lppantlLL
lcarning and performance. ~

How To Identify-Specific Knowledges,
. Skills and Attitudes for Each
Performance Objective

There are a senies of steps thmugil which you can
expedite the process of idenufving speetfic know-
ledges, skills and atitudes. Each step is logical and uses
mformation resulting from the preceding 'steps. Steps
two through six ar¢ a procedure tor pcrfnrmmg a simple
job analysis The other steps suggest how o use the
information from the andlyst,

.

Step 1: Assemble Content Ideas

Colleer from a variety of sourees the suggested sub-
ject content for your related subgeets activty, Content

Y -
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mav includde subject areas suggested by the sponsor, by
natond guidelines standards for the ndusery, by major
textbooks 0 the study area, by previous related sub-
jects mstructional activines and by your own deas
Compile the subject arcas and topies nto sinular cate-
gories sucht as basie mathematics, baste measurement,
tools and working n organzatons  Where appropriate
It topies withm cach major topic under the same sub-
jeet heading For example, under basic mathematcs
you might list topies such as use of pereentages, ared
computation, deamal tractions and so torth Also note
suggested ume and profiaiency requirements if they are
offered '

Step 2. Develop Job Analysis Chart
Comstruct the chart tustrated in Figure 2 for the job

analvss  Leave space under each category to record
mportant mformation '

. I i

" -
Identify Knowledge, Skills and Attitudes 5

.
,

Step 3: Identify Work Activities

Idenuty work activiies tor the trades or crafts of the
apprentices - your charge Usually you «<an dendify
work acuvites from your Oown experience.- by talking
with journeymen in the craft or trade, by observauon,
by talking with the program sponsor and by talking
with apprenuces. Develop a bt of work acuvities,
usuatly as a deserpuon of tasks performed on the job
In addition, you should note thofe activities that are
performed most trequently, thos¢ that :l)rc considered
most mportant andl those that age prerequisite tasks for
later activities. Note thé mformation n the chart with

the Isting of activities
’ )

Step 4: Note Eiquipment Use , /

idenufy equipment used on the job. noung what 1
used, when 1t is used, how it is used and to vhat end.
Add ths information to the data about work acuvites in

¢

‘7 : Figure 2. JOB ANALYSIS . .
Craft/Trade : Job: e
Frequency Fguipment Performancet | Job Contest safety .
Activates of Occurrence | Importance Outcomes | Loncermns | Requirements Appheations
3.
L] -
? 3
" *
L)
3
\
2
. ) \
’ 1
N . ’ 1
€
. *
A) ’ v
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6 Planning Related Subjects Instruction

the chart Itis one method of refinmg some of the carher
descrniptions

Step s Assess Quality Standards

ldenufy required. acveptable work pertormance or
outcomes for cach hsted work acuvity - Focus vour

thinking on such 1ems as the ways of measuring’

amount and quality of work pertormed  Formal on-the-
job work evaluanon techniques also should be wicluded
i this step Add these notes o vour Iisting of work
acuvties

Seep 6 Identify Job lC())zta\'t ) )

NOteany Job context creumstances that are crtical o
successtul works pertormance ftems to consider
mehude work  schedules, working condiions, work
meentves and the orgamization and socl situation ot
the work place Add this mtormdtion as a separate topic
to the Iist of actn s wnless the parucular mformaton
mfluences job performance directly, i osuch cases,
enter the mtormaton with the job acuvy

Stepy = List Safety Considerations

List any mportant safety considerations tor each
atsity | Atend espealls 0 cqupment use m com-
pleting this column  Chedk your speafic fegal obliga-
tons a5y ou think through cach actisay

;

Step 8. Group Information

Examimne the job analysis Iist of activities and think
speatficalls about whata worker must know mn order to
pertorm successfully the actvites vou have hyted Use
the following checklist as a way of considering the types
of knowledges an apprentice niust possess 1o perform
some ot the activities vou nught have hsted

‘
saienufic principles
Mathematical operatons and formulis
Necessary safety precautions
Safety procedures i case of acaident
Toal ienuficatuon -
G Tool use procedures
, Measurement terms
8 Mcasurement opcr:lﬁons
9 Measurement quantities
10 Communication skills (oral, written. graphic)
I+ Reading requirenhents (types and level of diffr-
culty)
12 Typesof encrgy
B3 Types of mauer and materals
Necessary notatons. symbols and signs
15 Socul and erganizational constramts/expecta-
tons
16 Working with othérs

ML e e e~

H

'

“

17 Necessary reactions and responses
18 Decisions to be made .

You may want 1o condense this list only those topies
that you can cover i vour related subjects eftort

In performing this step you will find it efticient o take
cach activiy you listed on yvour job analvss sheet, one
ata ume, and work through the hst or condensed list of
types of skills and knowledges Many mstructors list
cach actnaty on a note card or prece of paper and pro-
ceed to record under the activity name all the topics
within cach of the puggested types of skills and know-
ledges approprate to that activiy. For 'cxnmplc, for an
atuvity such g mitenng a cabmet comer there nught be
hsted. at a mumimum, topics such as Wdenufication and
use of a measunng tape, dentification and use of 4 miter
and T-square, sclection of lumber, denufication and
use of muter box, measurement i mnches, cenumeters
and mulhmeters, safety precautions and tvpes of decr-
510N 1O be madd

Stepy 9 Degide on Content

Review the bst of actvities and the topics assocrated 4
with each histed actnvny Group denncal and smular
topics from throughout the-entire bsting of activities
and place the composite topics under simitar headings
For example. you mught find references to solving for
unknowns, algebra, equations and compound fractions
spredad across vour lists These items might be compited
mto a single heading of solving compound  fractons
Further, this topie could have been grouped Jnder a
heading entitled baste mathemates Other subject head-
ings 1 addiion 1o basic mathematies trequently tound
marelated subjects instruction may be sketching, vdraw-
ing and blueprmt reading, measurement. ols, safety,
i and labor relations, WOrking n organiztions, mter-
personal skills and. communications, general physical
scienice, property of matter and matertals, occupational
procedures, job reading and writing lneracy. job seek-
mg, obtamning and retrammg, skills, managenent and
SUPETVISION, cconomics and mtrogduction to apprentce-
ship Refer to this list 1o help vou complete your job
analysis Save the acuvities list you developed, vou can
usc it as examples of knowledge apphication

After compiling and grouping the assorted topies,
You must examune the list m order 1o decide for cach

- hsted nem, 1t the content 15 more appropracely taught

n related subjects instruction or on-theob In making
this deesion, consider if the subject matter 1s amenable -
O presentauon myour related subjects trainmg sita-
ton Also consider if 1t'is hikely to be covered sufficient-
b on-the-job, af special equipment s requured and iof
tits logreally mto other related \subiccls’ requirements,
You would do well to discuss these mattens with the
apprentice and with the apprentice’s on-the-job super-
Visor As 2 mule of thuntb, if there are doubts about the

11 . |
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* ' ) Identify Knowledge, Skills and Attitiedes T .
. N . .
. . . - b
. . v L s
content bemng covered on the job, nclude 1t m your Exumplc ’
related subjects eftorts for the apprenuce - ° ' N
You may find 1 usetul to construct a chart ke that Ricardo Ruwz, & chet supervisor m 4 nuyor westermn - P
. v
show o bigure 3 to display and group intormation tos resort hotel, was responsible tor oy erseemg the work of
use N planning nstructron Notwee that the acnvites are several other journesmen and apprentice chets who
¢ Isted on the lett and the suggested content areas dre were tramed i the hitchen of the flagship hotel forserv-
noted along the top nght. Y ou wan expand the chart to e mn other hotels in the chan Ruig, one of three chefs
mclude all suggested magor topies or subject areds As, . the hatchen, also was the related subjects mstructor m’”
vou Ly out the mtomuation 10 this wav .y ou will find it the tmployer sponsored apprentigeship  program  for ®
cagict (o group simula informdtion and o plan chets operated by }‘hc hotel chain He was responsible
. * S
Ll 0
Figure 3 DISPLAY OF PROPOSED CONTENT FOR STEP #9 DECIDE ON CONTENT
JobAcuviues © - - Related SLll)lcCl(lf:strqcll()n ' 3
Actniues/shalls n Fquipment ‘ Other Informaton Auxtliacy References and '
Chronological | Required tor SKills [ Math Required | Saenice Required °| - Satets Blueprnt lnm‘rm"m(m Needed Instruc-
Order . tbe Taught - ) - Readimg ~- |- _ tonal Materils
1 Sclectuon of )
maternids to . o N .
be“eut s aut ’ SN
2 Lavoutand |, . . '
marking S ' i e
mter ' g -
. . ) . . . N
3 "Cuting the | Combinanon | Measurements | Determination Readirig¥ Wood types, Handbooks,
mater square, back- | conventonal | of wood gram | cgmprehension |- . .| magazine
saw, miter box, {system and and pomt to How o "cope™ | aijcfes, films,
| wood clamp, | metne system | startthe cue | D30 # molding cte
. ete , instruction .
Whole numbers Types of
and fractions ) - | Splintering moldings
o ' Reading a )
) blueprint
. ’ / .
, 4 {ewe) .
: '
- \ . '
) L S
- ¢
. . ) !
‘
— o A
. S 1.
o ‘ - \ .
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’
’

for developing and conducung the related  subjects
msm'rtm)n;ll activities for all first- and seeond year chef
apprentices  He had htle guidance in devtloping »
celated subjeqs content other  than hls owp con-

Siderable experience and the general hotel policy on

nmeal preparation which was summuarized as a4 commit-
ment t fresh. first quality ingredients, house speciat-

it

s that rotated on a two week schedule. and an

expected rato of tood cost to menu price of T 10

In order to determine what o teach in related sub-

jects mstruction. Ruiz followed the several steps
presented i this booklet He exanined his own expert-

(o

supervisors and  the several journeyworker ¢hefs in

nce and activites @ well as that of the other chet .

order to deselop a bist of acuvities and tasks performed
» 4

.
'

on the job He abo noted the equipment used, the
organizationd gcontext, work performance require-
ments 4od zhg%fequcng_\ and mportance of cach fisted
actvity o« Next, using the cheeklist of types of
knowledges, presented i Step ™ and the grouping
techniques suggested in Step 8, Ruiz dey eloped a mgster
hist of subjects and toprs to cover. Fimnally, using that
mformaton he developed a chart of content similar to
that suggested in Figure 3 for fist- and second-yeat
apprenuces Using the chart in higure 4, Ruiz ordered
the content and tadored 1t to the work Situation of each
apprentce chef Finally, he adjusted the content
emphgsis su that 1t accurately reflected the mportance
of vanous activaties as well as the chronolpgical order 1n
which acuvites are performed on the job

.

3

. . N £

Figure 4. TABLE OF CONTENT SPECIFICATIONS

~

I R * CONTENT SUBJECT AREAS _
i : B B Inter I
: p ot afery S . + Basic erpersona
. © ACTIVITIES o 4 | Vafen Measurement Science S
) ronlgl. o
(Ycars 1-2) vt g |2 . £ N
a 2| : 3 435]. |3 .
: v ? g ;; ?‘: vl =z * ‘i = 3 = E1E |3
. = | = €| 8 e | 21 2l B | 4 5 21 & B
¢ AR A I - A R I I S R FIEAERE:
. 1 & 5|2 | €| 5 = S Sis |3
MRS EEEB e Bl &2 5] BRE|EHE
I Clean work arca 2o IxX XX . ) X | X X
2 Clean muxer, sheer, grill, .
T oven, Ce L X | X XX X
3 Setout tools for meal 3 X | X X | X XX X
L% Stock supplies 3 X X X X | X X
5 Serve portions . 3 X XXX X1 X X
6 Operate machinery 1 X| XX |X X ¥ X|X|X Xt X X
7 Read, histed. recite
recipes 1 X X1 X X1 X X XX |X
8 Measure ingredients 1 X 1X 'X XI1X] XXX XX | X|X
<9, Mix ingrcdwn(ﬁ% 1, X |IX|X| XX X X X[ XXX}
k .._é;'“ * ’
10 Prepare dishes ] X X | XX [X|X]X] X] X XX X
I = most important; 3 =least important: 1 3
-y R

. - . - :
- A
_ N ' N

\
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1. List the steps in the suggj\stc&i ]()b_;lln:ll)'SlS procedure .

Yy . -

.
.

Self-Test Exercise3™

\

-

4

I

- Identify Knowledge, Skills and Attitudes

r—

‘
t

Pleaye ansteer the following questions i the space provided or on separdate work paper Check your answers by
referring to the appendix in the back of the booklet '

b

2 Read the folluning hist of know ledges and information Group simlar items together and suggest a general subject
categony name for cach grouping While space s provided for up to six categories you are welcome to generate

more or fewer categories.

a determine wemghts

1)

h. apprenticeable occupauons

b constructive criticism i. protecuve devices

. toxic substances j. price in work

d. provisioris of apprenticeship -k fractions ’

€. noise i 1. working under supervision ’
f whole numbers m. use of tables
. g ume cards/pav checks , n. determine angles .

1 > 2 %

4. 5 6

3 Consider your own felated subjedts instructional responsibilities Outline a procedure for determining what to

teach

ERIC
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Introduction and Objectives

Perhaps the most eriucal tasks @ planning for instruc-
tion are deeiding and explaning exactly what vou must
teach These tasks are cnitical because in apprenuceship
vour goal s to help each apprenuce vacntuuliy acquire
all necessary knowledge and skills for his or her selected
craft. or tadé That requires that both vou and the
tramcee learns and characterstics ot the trade or craft
tent and outcomes  This s particularly important n
apprenticeship bécause learning involves domg. watch-
ing. discussmg, reading and using anv other means

-avalable to dequire and apply mformaton  Tranees are

expected to learn and to succeed .

The exact ume span for learning any particular aspect
of an occupation vanes according to how quickly the
traner learns and charactenstics of the trade or craft

Instrucuon  often s organized around individual

strengths and Imutations and may use a variety of means
to convey informaton  Individual rc'cordﬁ on learning
and on ume spent in nstruction are mantamned for cach
apprenuice Qutcomes ‘of mstruction are emphasized
and are expressed as objectives  Objectives indicate
expected learmng m performance terms They explan
exdctly how the apprentice must behave or perform,
how well she or he must perform, and under what con-
ditions the performance must take place. Objectives are
shared with apprenuces, and become the instrucuonal
goals for the class v

Wntng objectines requires-you to combine several
competencies and types of information. It 15 a4 time-
consuming process 1n planning nstruction, but Fa¥s
dividends in terms of overall organization and weekly
preparaton for your related, subjects instructional acuv-
1es. When you have completed your work in this unit

,of materials, you will demonstrate, your competency in

this skill by being able to. ‘.

1 Construct and critique specific instructional
behavioral performance objectives using two
different types of reasoning;

2. Identify the parts of a performance objectve, and

3 Speufy the eleménts or conditions of perform-
ance objectives.

£l

! 3. Skill: Develop and Specify Performance
Objectives for Related Subjects ”' :

-

| .

What Are and Why Specify
Performance Objectives

-~
. Ve N A
Performance objectives are the behavioral goals you
‘establish for the apprentices n your charge Objectives

\declare instructional intent by deseribing whae the

learner will be ablg to do after instruction” that -they

could not do before nstruction They provide course

direction and focus for the learner and for you
Objectives can be stated at s¢veéral organmzauopal

. A
levels, cach of which has specific purposes For exam-

ple. objectves may be established at the State level by
the State Jont Apprenticeship Commuttee as goals and
policy. objectives may be local objecuves established
by the local JAC or the local education agency par-
uupaung in the program and function as guidelines or
directions. or objecuives may ‘be clns.s-s{)ccnflc, estab-
Ished by you as an instructor and developed to direct
and v focus related subjects traning activities At any
level—and parucdlarly when used at the traming
level—observe the “following prificiples of objective
writing as yougievelop objectives

1 Objectives should be worthwhile and significant
They should emphasize the most important con-
tent points and ignore trivial nformation
Objectives should be achievable They should not
be set erther artifically high or artifically low
3. Objectives should be measurable They should
suggest appropriate evaluation smtégics and tech-
niques  Further, " objectives.should ndicate
desired changes m learner pﬁ‘ormnncc that will
result from the nstruction. .
Objectives should be precise They should be
specific enough to serve as guides for selecting
instructional strategies and materials )
5. Objectives should be shared. They should be con-
veyed to everyone involved in the instructional
wsk =

tv

N

-

How To Write Performance Objectives

General objectives such a3 thuse established by the
State Joint Apprenticeship Commutiee for policy are

-
' .

) M -
-,

ERIC | | | | Y.,
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called ‘goals Goals desenibe anucipated utcomes mn a
manner that makes them measurable

C Writng objectives is tairly casy of vou have a general
outline  tollow 45 you cohstruet your ub;'culvc
statements  The important compuonents of objectes

are |
4

*  Who must pefform the desired behavior. The per-

SN Of group of pPersons —apprentice Of percmt

oA8¢ of the dass—1s noted 7~ -

" Whar behavior must be performed m demonstrat-

“ing mastery The task, behavior or performance 13

described m verb form

. Iu What Result The putcame of the apphication

. ot know ledge or shill must be speafied in pro-
cedure and product form

*  How-Well The stagdard to which the apprentice
must perform in order o be judged successful
must be stated This standard can be speafied as
speed, errgrs, quality, percent of dnswers Correct
or by a variety of other crteria

o Under What Conditions, The conditions under

which the performance must occur must be spect-
fied. noung any factors that may encourage or
interfere with performance

Below 15 a4 sample structure for writing’ an instrue-
nonal behavioral objective Note that each part of the
objecuve has been labeled

Y

_Step 1. Review Content and Outcomes

Develop Performance ( )bjecf 1wes 11

In this example, the objectuve 1s detaled enough to
reflect the spectfic teaching content, to suggest the type
of measurement to be used in evaluauon and to indic“aw
the crcumstances such as time and materials under
which the speafic performance must take place In this
way, content and apprentice behavior s included in the
objectives N

Use the following 9teps to simply the proccss of
writing vour performance objectives -~

.

Review course content and proposed learning out-
comes to determine the content of the performance
objective Consider again the inputs to the | programe
such as ndustry guidehnes, the task/activity analyses of
subject crafts or trades, sponsor demands and your oyn
expenience as a4 craftworker Usually vou will need to
develop at least one performance objective for edch
mayjor content and ecach major e\putcd outcome
within’related subjects instruction

\ -

Step 2: Note Who

Decide exactly who will perform the desired
behavioral outcome. Will individual apprcnnccs
demonstrate the skill or knowledge ot will 1pprcnuccs
grouped by trade/craft, by vearg or the entire group
demonstrate the lc.xrmng, task Mike this decision for

Figure 3. “SAMPLE INSTRUCTIONAL BEHAVIORAL OBJECTIVES

Each plumbing apprentice

- (Who)

will solve

(What)

a set of math problems about the necessary fall in drainage lines

(To what result)

achieving a scofe of 90% within 1 centimeter tolerance on

(How well)

a paper and pencil test-of written problems using blueprints within the

N\

sccond six-month pernod of related mstrucnon

(L’ndc. r what conditons)

Aruitoxt provided by Eic:
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-
? .
cach proposed outcome that you write as a perform-
“ance objective Note your decision beside the proposed
outcome on a page

Stefr 3: Note What

Determine precisely  what behavior will be  per-
formed As a related subjects mstructor this 15 difficult
because not only must you be concerned with learning
knowledge., but vou also must be concerned with
apph ing the information o jobspecific tasks  Further,

vou must be concerned with istilling appropriate work,

atutudes and wiath reinforang mumpu‘mvc sHalls assocr-
ated with the apprentce’s work . .

Your primary respoasibibties are teaching  appren-
ey to comprehénd and apph information . Compre-
henston means mastery of specific facts and concepts It
mvohes understanding “the meaning of a communica-
uon and includes directions and structions  Applica-
ton means, problem solving i new situatons using
knowledge and skills gamed dunng mstruction Avord
the prefall of concentraung too heavily onshe areas of
comprehension or hnowledge  Instead auend  par
Jucularly to the area of application Remember | that
application includes acton. knowledge and com-
prehension Application means that apprenuces, when
presented with 4 problem unlike any they have seen,
can recall, interpret and apph knowledge Al oKl
they possess to perform successfully in the new situa-
uon

When writng behavioral objectives and when devis-
ng.testing techniques tor each obective, the type of
reasoning or performance s expressed as the what n
the objecuve It s a verb that describes the general per-
formance outcome Table 1 displays a number of verbs
vou may find useful as vou' construct mnstructiongl
behavioral objectives for vour related subjects truning
efforts Note that the verbs are classiticd as either com-
prehension” or application The task or acuviy tobe
performed on the job often can help vou degide what
verb to choose for the objective

Step -+ Deterinine Final Performance Qutcome

Decide on the wording of the result of the perform-
ance Mahe this notaton short but precise The job task/
acuvity analvsis 15 the best source of this informaton

Step 5: Determine Level of Successful Performance

Determihie how well or to w hat standard the perform-
ance must conform. The standard 18 cum'poscd of two
parts, the crterion and the level of success. The
criterion 1s a statement-of aspects of the acuvaty such as
speed. accuracy, use of equipment :ind so forth. The
level of success 15 a statement of how well the criterion
must be achieved-by some measure W Together, *they
form 4 standard that servey as an absolute against which
to judge apprentic€ performance  Another chapter n
this booklet s focused spcaiﬂgall) on developing
performance standards

Table 1: VERBS FOR PERFORMANCE OBJECTIVES .
Comprehension , Application
conv?rt match * apply” employ
deferid name appraise examine
define recall calculate experiment
describe recognize categorize illustrate
discuss record change inspect
“distinguish relate / cldssify interpret
estimate repeat . compare inventory
. explain . report compute operate
- express restate contrast outline
generalize review criticize practice
identify rewrite debate question
list tell demonstrate relate
* locate underline diagram schedule
: . differentiate show
. discriminate sketch
- . distinguish solve
N . dramatize test
' use '

¥

=i

B

* .




Step 6 Specify Conditions

spectfy conditions (for the performance You s an
mstructor must decide when, where and with "what
cquipment each apprentice performance associated
with learning gust oceur  The mportant consideration
ts that .vou must decde about these factors before
testing SO that the pcrt()rm.mw conditions are staridard-
red tor all apprenuces Further, advance planning per-
mits vou to handle or anucgpate many of the problems
that arise during nstruction or tesung - The specific fac-
tors or conditions vou must constder and control are

ume of perfgrmance, !
ume A“()\\Lg for completion of task,

temperature, hght, venulauon,

resources neededfuch as materals. supphes and
equibment. And.

o level of difficulty of operation to be performed -

Consider each of these factors both at the ume of objec
uve developmert and w. hm preparmg the direcions
for a test

N

Step ~: Write Full Objectiz'e

Combrne the parts of each ob;cunc n written form

‘- using the SEructure in ngure 5.

- ’

P - .

Exqmple

Paula \mrgol# was a related subjects instructor in an
apprcnuushnp and training program for printers The
pro;,ram was located 1 a large midwestern city and
spomored by the local JATC represenfing the union and
cmplu\crs Margolas, a ugion ‘member, and six-year
;oumu man wis Jssigncd s an instructor, 1n the first
ye.ar of related studies. Topics to be covered ircluded

_technical Enghbh law and hbor, rclywns safety, basic

materials and basic measurement

she set about the sk of generatng performance
ybjectives for cach topic of content For example, in the
aréa of law and labor relanons she was to cover the
topics of roles of unions, common worker benefits an
collecuve bargaiming. Margolas listed each of thése

ERIC o
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3

topK S on a page and outhned the specfic major pomnts
of mformatton to be covered dunng that segment of
mstruction Forscommon wprker beneties, for example,
she listed unemplovmer surance, workman's com-

pensation and wages and hOur considerations She then

proceeded o work through the steps outhned m this
mqdule to develop performance objectives  She
reviewed the content, decided who would perform,
deaded upon, the level and type ot operaton mvolvetl
in pefformance, determined the standards for succssful
performance and aruculated the conditions for per-
formance. She formalized this information by develop-
ng a performance objective for ach major mformation
pont withimn ench topic of instructton Several of her
objectives read as follows

1 Each apprenuce will dLmonslmtc the appropriate
procedure for filing for worker's compensauon for
work-related accidents in a simulated m-class setung
with no more than one mistake N the seven pre-
scribed operatons -

2 Each apprenuce will recall the rcsp()nslhllmu of the
Wage and Hour Cormmission on & matchmg, test by
correcthy idenufying all of the ssues that the Com-
MIsSION OVersees

3 Each apprenuce will hist in a wrnitten form 1n ten

" munutes and without error the pr()Lcdurc for filing
a claim through the State Employment Office N

M ab
With these objectives Margolas could plan instruc-
non, explain what was expected of the apprentices and

develop her evaluation instruments
{

Additional Information

You may find that reading sources like the following
will help vou prepare effective performance objectives
Ry Mager. Measuring Instructional Intent (Belmont,

Cahformia Fearon Pitman Publishers, Inc, 1973)

R.F Mager Preparing Instructional Objectives (Bel-
mont, California. Fearon Pitman . Publishers, Inc,

1962).
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Self-Test errcises

Plecse answer the following questions i the space provided or on separate york paper Cbeck your answers by
referring to the appendix i the back of the booklet. ’
A Y

< - ”~

I In'the following objein e, underhine the series of words that consutute the criterion level

Gren ten histonical anadents about labor relanons, on a paper and pencl test, each apprentice will correctly
match 9 ot the 10 madents with the titde of the labor legislation the inadent affected

[ .

What Jo the conditions of the behavioral objecuve speafy’

3 Indicate i the space o the left the type of reasoning expressed m each of thc following phrases.

A Gnen bathmum spedtficatons. the apprentce will caleulate lhc amount and cost of tile needed to
R cover the presceribed surr.xu >
B The apprentce will t.mpl()) 10f5 supersisor suggestions

.o e — € Gnenaneed to dnll ahole, the apprentice will select and use the appropriate tool and

D The prrcnllcc will list the magor histornical ady antages of union membership .

E The apprenuce will distinquish among the types of dr.m ngs on the blueprint and use the ortho-

graphic views ' ‘e
L4 . / - N
'ﬁ .
. ’ ¢
& , ‘
. . 2, ’ 4
« } :
St
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Skill: Establish Standards for

) Successful Petformance

Introduction and Objectives

A standard 15 a rule, operaton or product through
which a judgment can be made about apprentice per-
formance A standard consists of two parts (1) the
cricenon or element ot performance jo be exanuned

and (2) the level of success of performance for that,

single element or criterion. .

A standard can be set for-any or all of the tasks or
activines of a trade or craft it is tundamental o the
mstructional process because 1t sets forth defimuvely
the terms that separate successful and unsuccessful per-
formance by an apprentice: As an nstructor, vou must
determine both the elements of performance and the
level of success that will separate successful from unsuc-
cessful performance Often industry standards will help
vou in this task

As vou work through the following materials,” you
will consider how to make decisions abbut perform-
ance standards that permit yau to disunguish successful
and unsuccesstul performanccs When you have com-

pleted your work m this umt,of materials you " wilt,

demonstrate your competence n this skill by -being able
(0]

> .

1 Distinguish and define the u_rluus"t’) pes of criteria

that may be applicable to related instruction.

Analyze a related studies situation and suggest

appropriate types and levels of critenathat might

be useful to assess performance. |

3 Indicate where mformauon about such cnteria
" may be found.

tu*

As you work, recall your prior related subjects experi-

. “ence, both as an mstructor and an apprentice. What

types of standards were established as mimmum
requirements for demonstrating successful masur) of
necessary knowledge and skills?

o . ~

Why Establish Performance Standards?

Suppose that vne intended outcome of your nstruc-
ton is abthity to caleulate surface areas of forms found in
wonstructivn blueprints.  Further, suppuse  that the

formulas for deterrmnng areas are part of the pre-.

scribed related subjects coptent. As you prepare your
nstructional unit about g‘vgc:as, you must deade what
cach apprentice must learn and demonstraate about
walculating surface areas of geometric forms. Then you
mus{ create a learning situation that enables apprentices

Q

ERIC . .
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to learn and to demonstrate their skills and knowledges

Your first considerations after deciding speafic con-
tent are to decide (@) preasely what facts or clements or
crterid of knowledge and skills are required arKl (b)
what constitutes  successful performance of those

‘ knowledge and skills Would successful performance,

for example. mean that an apprentce will calculate cor-
rectly the exact area of any geometric form you might
present to the apprentice? PerhapsTsuccessful perform-
ance would mean that a trainee would solve cogrectly
90 percent of a set of problems on area drawn from.a
tvpical set of bluepnnts Whatever you select as the
indicator of successful performance. you must establish
a level of success or benchmark that 15 the minimum
successful performance and against which each appren-

tice performanée can be compared i order to deter- -

mine its value. Likewise vou must deternmine the criteria
or charactensucs of performance on which to judge
devels of success, Cnteria or eléments of performance
mean things like speed and accuracy The questions you
must answer are -for example: should speed and accu-
racy on use of equipment be a_critical factor in
distinguishing  successful from unsuccessful perform-
ances?

Standards serve as reference points for judging per-
formance of apprentices. They consist of two parts, a
criterion and aminimum lezel of success By comparing
the apprentice’s performance to the standards, you as 4

-refated subjects instructor can determine precisely what
skills and knowledges each apprentice has mastered as
well as hou' well the skills and knowledges have been
learned. The what 1s a description of the knowledges
-and-skills possessed and exhibited by cach apprentice in
terms of behavior and performance clements; the bow
well 15 a description of the relative success of the per-
formance as compared to some absolute. Both pieces of
informiation are essential n the overall instructuonal and
evaluation process.

Establishyng standards for assessment of apprenuqi’

Skl“b and knowledges is important for several reasons.
First, using standards gives meaning to your instruc-
twonal planning and evaluation activities - Standards per
mit you to clarify expectations, to certify resulting skills
and to improve instruction. Second, standards enable
you 10 report appprentice progress 1o the program
sponsor. Thgy express and describe apprentice
performance Third, using standards provides reference
points thar make feedback to apprentices about their
performance comprehensible and useful Fourth, stand

20
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¢ . RN ~

ards permit you to judge the appropriateness of nstruc
tondl materials and gXereises 10 comparon W
expected outcome criteria and levels of success.

Remember, standards are established before instruc-
ton begins as 4 part of the nstructional planning proc-
ess Thev become part ot the overall performance
objecuves and Plan for Instruction. They must be ex-
plamed 1o apprenuces at the beginning of the instruc-
uon and should be referred to betore and after each test
Each apprenuce’s performance is compared to the
standard rather than to the performance of another
apprentice  Further, apprenuce performances are either
nghtorwrong since the standards are absolute,

standards may be stated n a2 vanety of wavs depend-
ng upon the skills and knowledges to be learned
Usually the half of the standard called ¢nitena are
quahiies ot the shall beng learned Quahities of skalls that
vou might consider in writing standards are

percent of tems correct. ‘
degree of product qualiey'.
degree of appropriateness of procedures,
speed of performance,
adherence to directions.
cconomy of effort.
work standards such as adherence to spcuﬁu—
uons.
accuracy. and -

* use of equipment,

forth

v ) .

The “level for success™ part of the standard must not
be either oo high or o low. You must make the level
for success realisuc 1n terms of the knowledge and skill
necessary to perform competenty on the job or task
Further, remember, you can adjust the level over umg,
ds needed, based upon cxpcricncc and changes 1n work
requirements

Usually there s useful information av ailable to )uu ds
vou develop the cntena and level of success of stand-
ards For cxaq‘mplc some sndustries have nauonal
gutdehines that suggest minimum content know ledges
and sometmes the crueria or qualities of performance.
Most local JATC’s will assist you in setting forth a histing
of skills and knowledges that must be learned together
with suggested criteria and indicators of success In
many instances, your pracucal experience as a
tradesperson will suggest appropriate skill and
knowledge levels necessary to work effectively on the
job. :

Other sources of information include data about how

3

mate rials. technigques, and so

past groups of apprentices performed and the levels.
established by other related’ subject instructors.

However the best sources of information are journey
men on-the-job. Your criteria and levels for success
should be the skil amd knuwledge level of beginning

Aruitoxt provided by Eic:
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journeymen or prerequisites for shalls and knowledges
to be learned later in the apprentuceship traning period

How To Establish Standards ‘
. for Performance

™ +
The steps for establishing standards to use 4n deter-
mining the learning of skills and knowledge by Apprm-
[lLLS are discussed below ,
s o
A2

s
Step I: Review Outcomes and Content

«

Review course content and itended performance
outcomes for the content Comsider the work of a
fourncyworker i the trade. or occupation and deter-

' mine whenr and bow the Course vutcomes and contents

are used in daly work acuvites. As yvou consider the

ceontent and  outcomes, deade how important ¢ach
-.content and outcome 1s compared to the others Rank

cach in order of importance to the others. Then decide
how you can tell 1f a new journeyworker possesses
those skills or knowledges as you watch hum or her
work. Consider measures such as pr()cgduru speed,
J‘,LU(’!L\ and so forth S ‘ .

. Step 2. Identify Instances of Competence
, Jor Elements

List alf‘the ways you can tell when a journeyman or’

°:lpprcnui'€* has the knowledge or skill in question next
to each of the performance outcomes or content arcas
These are u})tc 'ria for performance.

Step 3: Not How Well S()metbing Must Be Done
to be Called Successful

+ Examine cad; of the ways yvou aan tell if someone has
d knowledge or skill bsted for each suggested outcome
or content. How well does each of the ways histed have
tu be perfermed? What is the standard for performance?
Are thére wlerance or time or accuracy iimus to the
know ledge or skill? If so, list them on the same hne with
C‘th outcomie and obseryvation. These are the levels of
success for each performance. -

Step 4. Adapt Crjteria to Related Subjects Setting

Now consider §/our related subjects setting. Which of

the criteria can be adapted to that setting? Are the

criterion levels for sugcess appropriate to the class-
room? If not, consider the other listed criteria and suc-
cess levels.

Step 5: Select Criteria.and Level of Success .

Select at least one criterion and one level for success
for each of the contents and performance outcomes
you have listed. If possible, select or develop a second

PR
s

°




or dalternative criterion and level of success that is
spedtficdlly  geared 1o the related instrucuon string
This second catenion nught Be a percentage of ltcmi
~correct on- A test or something else more  clearly
cassroom  related Llum‘ucl)\, you shuuld hd\(. twoy
cater and a level for suceess for each, for each
performance vutcome or content for your course,

- L]

Step 6: Incorporate Data Performance Objective

Add the critera and level for success to each perform-
ance_objective  Construct your evaluation instruments
and scoring procedures according to the informaton.

N §

- Lawrence Krenski was a tradesperson hired by the
local JATC and the locdl communnty college to provide
144 hours of refated subjects instrucuon tg machinist™
apprenuces As g journeyworker and in, cooperation
withr the lgeal JATC, he determined the desited out
comes that were to result from parucipation mbrelatcdﬁ
Jinstructuon  Usifig the national guidelines, an outline of
Mformer related subjects courses and- his own trade
expenence, Krenski identified the course content and
“divided 1t into mstructuonal units. He listed the out-
comes and contents of a machinist rélated subjects
© course n prionty order. As he thought about *his work
as a journeyman dnd the work of, pecople under his
supervision, he confirmed his pndrty order for™ the
content in ‘this section. Furthew he identified the
qualities of the skills and knowledges in‘the content unit
that he beheved demonstrated whether a journeyman
possessed the skill or knowlédge in question. Krenski
listed these itéms on a page as illustrated in Figure 6.
Recall that the ways to determine if a journeyman has
skills and knowledges are called cmterid or qualtties of
thy skill )
Next Krenski considered each skill or knowledge and
its cniterion n order 1o determine the degree of per-
mussable tolerance i a suceessful performance. For
example, for recogmtion of the approprate scale w use,
l\rcnskx knew that a beginning journey worker had to bc\
correct 100 percent of the ume, however, bcgnnmng

Exarﬁple ‘

%

- ) . =1
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v provide each apprentice with a set of work situations=
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.Apprcnuus only had to be correct 9() pereent of the
time He believed that when selecting and using the
proper caliper n eveny stuanon, beginning apprentice -
had w-be correct 95 percent of the ume whercas 2
journeyman had to be correct 100 percent of the tme, .
Krenski entered these values on'the appropriate ines of *
the figure that conuined the contents and criteria._ -~

jTh&c figures are-called the minimum levels of success™

“for each criterion.

After considenng the minimupm level of success for .
1pprcnuccs and journcymen for each suggested
criterion, Krenski considered how cach criterion and
Yevel of ‘success could’be applied in a related subjects
classrgom. For example, he decided that for testmg”thc
selection and use Of the approprate cAhpcr md“

and require the dpprentice to select and use the appro- SRR
priate caliper and record the answer. The apprentice
would be graded on the appropriateness of selection,
.on the speed of response and,oh the accuracy of the .
hnswcr provnded Further, based upon his considera-”~ ~
tion Of the work setting, Krenski decided that_to per-
form successfully, each beginning appftntice would
have to select the proper instrument nine out-of ten
times and would have 19 answer all thirty problems in
15 minutes. "Further, 0 be counted as correct, an
answer would have to be wnhm + 1 mm of Krenski’s
suggested answer, ~ .l
Having made these dccmons Krenski entered the BENCE
information in his performance Ob]LL[thh and con-.
structed his tests. He had determined the criteria of per-
formance for this portion of course content.

e

. . *
@ hd

Additional Information

Yuu muyy find that reading sources like the following
II help you dcvclOp appropriate standards for per- -
f‘()rmancc -
W.P. Gerth, RP. O’ Reilly and P.D Pmsk. ¢ ompreben-
site Achievement Monitoring (Englewood (,hffs NJ..
Educational Technology Publications, 1975)
RF. Mager. Measuring bistructton Itent (Belmont,
Califorma; Fearon Pitman Publications, Inc.)
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- Eigure 6 CONTENTS AND CRITERIA EOR ONE UNIT OF RELATIfD
INSTRUCTION FOR MACHINISTS

Comcnts/Outcolpcs (;riteria
1 I. MEASURING DEVICES -
l o A. Scalos—functional and decimal Accuraty
| i

T a

B. Calipers
" 1. Regular Micrometar
(insids and outside)
2. Vermisr Micrometer
(inside and outside)
C. Dial indicators
D. Optical comparators
E. Flats
F. Angle and taper measuring
6. Gages and gage blocks

ll. MEASURING SYSTEMS

A. Linear measure
. ‘B, Arsa measurs
C. Volume measure
D. Waight measurs
E. Gages/pressure measurs

| Appropriataness, Speed, Procedures, Accuracy

Appropriatansss, Speed, Procedures, Accuracy

Spead, Procadures, Accuracy ~ -
Appropriateness, Accuraey
Appropriateness, Accuray
Accitracy, Uss of Equipment, Speed
Appropriateness

Acguracy (% corract)
Accuracy (% comreet)
Accuracy (% comsct)
Accuracy (% comect)
Accuracy (% corract)

-
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B
4 . .
» . 5

( ) Selt-Test Exercises ,
Please ansu er the jull()ll g questions i she spdee protided or on separate work paper Check your ansiwers by .
refer ng to the appendix i the back of the booklet . ~ B

b Check each item that is a type of critenion that nught be used in a related subjects course.”

( a) accuracy . T,
. ~ ' L ~
( b) speed of performance R Yo L L.
( ¢) percent of gtems correct .
( d) use of equipment ’ ‘ T
. ( €) degree of appropriateness U
{ ) degree of quahty - . ' .
( g) economy of effort’ ‘ ,
. 2. Check the letter of the item thiat 1s the best completion for the following statement, N
The best source of information for establishing realisuc criteria for success is: ’ )
( a) journeyworker acuviues on-the-job . -
" { b) mformation from others (and former) related subjects instructors .
( ¢) vour expeniencee as a former apprentice and journeyman /
( d) curnculum anpg content putlines for instructional marerials ’ co ’
. on
3 Consider the matenials on safety in your trade and your related subjects course. Using the format below, hst major
. topies of coneern and for each topic suggest at least one cnterion that could be used o determine if an apprentice '
PUSSESSEY the knowledge or skill. Next, consider cach bsted criterion and uggest what you consider to be_a
redsonable level Of success that demonstrates mustery of the twpic. Chedk your answers ngllnb[ the steps 10 this
ungt and ag_,.unst the suggestions fferedn the back of this booklet. \ .
s . ) SAFETY .
- . 5 .
Topic ) ' . :\ Cmerlon Level of Success
* . . 5 ' R
- .
‘ ’
2
3 7 . »
s v
. \-h/ - .
+ Based upon the information 1n the fullowing Situation, suggest the tdedy that might be used to estiblish .Mcpmblc. N
standards N .
3 . ° . . L) -
Pat Hendnick, a joumeyworker machinist in autonmotive manufacturing with eight years of experience with a
natidnal manufacCuurer, recently has accepted a4 position as a related studies mstructor in a2 machinist training pro .
gram mu‘;,ht in onjunctiion with 4 locat JATC and the area community college The course . has been oftered
. for several years and uses mstructional materials supplied by the interpauonal union. Pat, a former apprentice,
currently works full ume in a shop with five ‘other journeymen and sev eral apprentices Her problem s that she
15 Lunumcd abuut setung approprute levels for suceessful pcrfurm.muc Tu what sources might she refer as she
.munpts to set class standards? . R
. !
A . b ’ -
., . - . - .
/ . ’
Q !
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5.

Introduction and- Objectives

Onee you have dentficd necessary  content and

eapected learming outcomes and have wrtteh the per-

formance objectives, wim your Jtention to when and
houw the content will be uftgvéd/ in the related subjects
experience: The when™ and “how™ of providing con-
1entis a mu.ssar\' rc)atul instructional task regardless of
whether the experience is offered as a class or as an
iy tdual activity. You must make decisions about the
Jm()um/()l ume allocated o each topic tor the average
dpprennce. the general sequence of mstrucuonal acuv-
1y, types of mstructional materils needed. the general
npes of learnmg activities and the tming ot evaluation
acnvines . !

. Such mformation 15 compiled i a document catled a
Plin For Instruction (PEl) to which vou can refer
throughout the.related subjects experience. The PFLis a
composite ot a curnculum gude and @ unit plan. but not
as detaded as a dailv lesson plan Daily planning 1s a skill
caplamned i another mstructor learning module * Con-

struction Ot the PEL requires you to use @ set of com-

petencies assock: ated with planning mstruction_that you
should have acquired by the ume you complete vour
work mn this chapter. You \\'l“ demonstrate, your coms
pet€nce by bung ableto. +

I Suggest afdd discuss the factors that must be

included i a Plan'for Instruetion, and
i N * .
2 Develop a PFI for your own related subjects
responsibilities. . T

How to Construct a Plan for Instruction

The degree of formality of your PFI is entirely up to
vou However, there are a series of decisions you must

make that will result in what content is covered when in .

related subjects instruction  Consider, and us¢  the
following steps in making those planning decisions and
n developing the PF1 The majority of steps are related
10 decisions you must muke; some steps can be elimi-
nated if your program has a policy that climinates the
necessity of your making the decision —

Step 1: Construct PFI Chart

- Construct a PFI chart Iike that ¢hsplayed in Figure 7.
You will be adding informauon under_each heading,

' See Presenting ﬁzjurmatmn tu Apprentices, Instructor Lran-
ing Module #3 for more information on the subject |

\

e A : '

Skill_: Provide for Apﬁibpriatq/Us/e and-Variety of
Instructional Time, Activifles and Materials

- to the tasks each apprentice {or the

ue

.number of hours of content time pur apprentice for

@

1

Step 2: Enter C onjent and Objectives

Tall in the content and the |)<,rforxmnu. ubjecuves
sections for the various topics of related  subjects
nstruction List the content and objecuves in. order of
importance  This informaton iy the product of skills
one; two and three of this module,

Step 3: Eanter Time-Length’

Determine or review from your job analysis the
importance of various content and topics. The relative
importance of each content and its performance objec- -
tive should be assigned a number and translated into the s
amount of time to be spent on the subject More criticat®
subjects require and deserve more umc List the
number of hours n a year of related Sabjects instruc-
tion—at Jeast ‘144 as 2 minmum—:nd determine: the

the various subjects within that 144-hour total In other
words, ghe total number of hours at $he bottom of thd
column entitled *'Degree of Emphasis in Time"™ should
equal the rumber of hours in a year's'work of related
subjects instruction. The relative importance of the
content areas should have been determined during the
carlier job analysis.
' L \
Step 4: Determine Sequence N kN

“wonieqt prcscn\t 1()nA .

deregmining i
F&\cmmp ,
is you com-,

Determine the sequence of
There are several techniques fo
sequence of information. presentatiol
you might simply refer to the job analy
pleted carlier and provide instruction in )qjunqmn ‘\
with the chronological order of job dctivities dQd tasks.

A second way to determine Sequence is to gear Material
mijority of appgen-

tices) 1s currently performingon thejob. To do this,
must communicate frg Cntly with apprentices an
therr supervisors. ‘A third way to determine content
sequence is by level of difficulty of material and pre-
requisite information. When using this particular tech-
nique, the casier material and the prerequisite material
are introduced before the difficult material within each
subject~area. A forth way to sequence content is 1o -
group it according to work activity. In this technique,
each activity and its objectives are presented as separate
units and completed before moving to the next
Remember, the choice is yours, but be consistent. Do

ot make this task more difficult than it needs to be. It

simply means that you should decide in advance in

what approximate order the various 10pics in related
‘ ) N 25
A &
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- ' * Figure 7: PLANAOR INST ION ) . ‘ R
. . .
v Degree Of C e LT .
. Performance : : Sequence Time For
Content . o Emphasis : ; ctivities 4
4 Objectives s aterials svaluati
i (in Time) Materials Evaluation _
) -
. A h
| - I '
. . s ‘Jl“ » .
. v
N g - v
) r
( ( N
- a
+ .
Step 5- List Expected Instructional Activities Again, make very brief notes and do it for entire
S _ . . e ' . topies, not for single class periods Remember that the
The next sccuon Of vour Plan For Ihstruction has PFI provides an overview or a general picture of the
e 3 Ac '\. a HY FTe n r eac N ") _ . ) |
been utled Activities 1n this section, for cach perform » entre related subjects program instructional content-for .

ance objécuve and content study, make general notes
about four things Fist. include items about how you

. : . entire related  subjects  instructional period  assyou
plan 1o ntroduce and present the materials. For exam- v

N ) o , A prepare to teach cach day. 1t will help you to keep in .
ple, 1f you expect 1o use a demonstration in uyuuncuon p(.:rhpccuvc the overall thrust of the course regardless of
with reading a ch'.lp[u‘r of textbook :md_ viewing a film, the type of program you operate.
make notes to that effect. Do not go 1hto deedl about ’ T .
how vou nught deal with cach instrucnional period on a
< topic¢ Just bst your general mtentions about how you
will teach the subject mutter
Seeond. note expected gpprentice lumu activitics.
. such activities mght mdueh. reading, on-the-job obser-
vatton assignments, handouts, use of models and so
forth.
subjects mstruction wall bc covered in class. Remember
that you may change the order as class proceeds.

|
|
which you are responsible Refer to it throughout the ‘
|
Step 6+ Suggest Times for Evaluation \

* tional program. you will find it useful to record for later
reference the approxinmate times during which you will
evaluate gpprenuce learning. For example, some topics
may require tuung, on that topic alone mmediately
dfter you have completed the instruction, others may be
better handled when combined with other topics and
assessed.every month or two. Again, brief notes will suf-

Third, note any equipment needs you will have dur-
fice. They are for your “fater reference and future effort.

ing this penod of mstruction. If you will need a slide

projector or 4 model or a tool, indicate your need on ' ’ ; ‘e
the PFL - ’ - . . .
, ) . Example
Fourth and last, consider how you will find out, dur- =% amp .

AS vou consider the overall related sub;tas mnstrue-
L4
2 a
|
1
4

Even though Michael $Smith had taught refated sub-
4edts instruction in a adio and teley ision repar appren-
ticeship program for several years, he was not, satisfied |
with, hi$ teaching, He felt as 1f he was never campletely |
‘prepared and that the- course was fragmented; further,

ing class, if the appruxhus dre lummg the necessary

mnformation. Do you expect to ash certdin qucsuuns,

use handouts or have apprentcgy perform demonstra-
- tions? Huwever vou think you will chedk on learner
o progress, note the procedures, .




»
»

22 Planming Related Subjects Instriiction

°

his sense of fragmentation had been heightened since
adupting an indis 1dualizéd nstructional format for his
cfforts Last year In ord& to help Smith déal with this
proljem, a fellow mstructor in an apprenticeship pro-
gram for ar u)ndmumm, and rcfrq,,crmun repdir sug
gosted this mudule of traming material to Smith As he
read. he used his class as an example and perfurmed
cach skill, one step at a ume & he began to construct
hes Plan For Instructuon. it all fell into place i his mind
This was the toot he would use to rcduu the fragmenta-

tion, to be sure he was f)rcpdred and tu keep tdbs un the
progress and activities of cach of the ten apprentices in
his charge Smith worked through the steps suggested
for the PFI, realizing that once he had this tool, it was
deeeptable fur each apprenuce to be doing sumething
different. In the end, he would sull-be able to verify that
cach learner had completed all the work expected dur-
ing this enure year of related subjects instructiori He
would simply match the appr%ntnccs’ on-the-job activ-
1y to related conttent and ensure that an appropriate

]

Figure 8: PFI EXCERPT: MICHAEL SMITH PR
. &
- ‘ ! begree of Time for -
. Performance Emphasis Sequence of - ime 1o Type of
Content Objecuves | (Average Time Materials Activities E\(;ll:[auon Evaluation
Length) wastery
!‘_' - LY
Safety , i |
Shock Prevention  Each apprentice will . ' Prasnfation and -
*Hot Chassis”  answer corractly 18 S film”
Ground Fault  of 20 written :
. questions. - -
Groanding Eash approntice will 20 hours  Aslisted in contant  Demonstration,  Each class period ~ Knowledge-
: comectly diseuss pictures and ‘identification fype .
eath of 20 ° presentation fest
grounding situgtions. g
\ .
Double Ins. Each apprentice will . “
Tools comecty . / . ‘
demonstrate i
selection and use of
&ach tool. 4
Shock First Aid Euh appronticawill 2 hours s listad in content  Presentation and Doy of instructiom _ Situstion fype,
Voltaga/skin  indicate correctly : pictures short-answer taxt
relationship  what fo do for each
Increasing  of 10 situstions.
cumrrf Imls
Camm Calcalstions _
Obms Law - )
Voltage
. Current K
Resistance €
Impedance . .

Rm(mc
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amount of ime was spent by each apprentice n master-
ing the content Further, he could keep track apprentice
leaming by referring to the PFI A portion of Smith’s PF1
for buasic safety instruction is illustrated, in Figuie 8.

Note his brief remarks, they are enough to cue his

memory a5 he refers to the PFI throughout the'related
subjects instructional pernod.

P

Self-Test Exercises

Please answer the fullowing questions in the space provided or on separate work paper. Check your answers by
referring to the appendix in the back of the booklet: ..

‘1. List each step or factor in constructing a Plan For Instruction.

i

< N ”
2 Construct a PFI for a portion of your related subjects instructional program.

v

@

FRIC. - ... " -~ 28

Aruitoxt provided by Eic: 4 N . . .




6. Appendix

»
o

Answers To Self-Test Exercises .o
2. Skill. Identify Specific Knowledges, Skills, and Attitudes for Inclusion in Related Subjects Instruction

-,

1 Steps in the job analysis process:

-

a. Construct activities lisung chart _ :
b. Identify work activities as'well as importance and freugncy of tasks v
N ¢ Identify equipment used
d Identify neeessary outcomes and quahty of.performance ’
. ¢ Note job context circumstances :
. f.  Note safety requirements X

2 Caregories of suggested content:

a Safety
Toxic subsmnccs .
te Noise .
T " Protective devices

b Mathmatics ,
Whaole numbers
Fracuons
Use of tables -

¢- Measurement
. Determine weight ‘ ‘
Use of Tables ‘ - ' '
Determine angles . NI S5

d. Working in Organizations
Corfstructive criticism .
Pride in work

Working.under supervision ,
Time cards/paychecks . L

. e. Introduction of Apprenticeship - : .
Pravisions of apprenticeship - . " .
Apprenticable occupations - , .

.

3. The elements you must include at 4 minimum are: ' )
; = a. Compile and assemble outside suggestions and requirements for inclusion in content.
b. Analyze jobs in craft ur trade in.which apprentices are training to develop a list of job actvity and tasks, nute
cqunpmcnt uscd expected quality of performance, context vriables, and nmportancc of activities. '

Examihe acuvities and dctcrmmc the knowledges requnred to engage in each activity.

d. Group knowlédges and dctermnnc which are appropriate for inclusion in related subjects instruction.
. ’ ~ 0

Wt
. : ' - A d
$'\ N .
s . . ) .

) ' : ‘ . ')9 . i
ERIC. ~ S - o
o v ) . ct V- ot L. gl

8 . . .o . ' . : &
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3. Skill: Develop and Specify Performance Objectives Jor Related Subjects Instruction

1 9 of thé 10 incidents ) .

2 Factors such as when, where and with what equipment, petformance associated with learning must occur.

3 The types of reasoning expressed in the phrases are:
Application e
. Application '
Application
. Comprehension .
Application

o a0 o®

4. Skill: Establish Standards for Successful Peg‘forménce ) . ) ‘ ) é
1.1, bc de, f,g ' - V
2.2
3. Youshould have considered each of the following factors. - o

Importance and frequency of use of skill or knowledge
Ways used on job and how you kngw if it is being done correctly
Numbers and types of ways to {ell if it is being done correctly ‘
_Are speed, accuracy, use of equipment and so forth important to successful performance?
What are minimum levels of successful performance? )
What can be adapted and taught in-related subjects?*

Do a0 o

4. Ideas include her own experience, observation and discussion with other journeyworkers in the shop in
which she works, previous related subjects instructional experience, materials from the structional
training trust; sponsor ideas; and community college standards.

5. Skill: Provide for Appropriate Use and Variét_y of Instructional fime, Activities and Materials
1. Steps in constructing 4 Plan for Instruction: I

Construct PFI chart

Enter content and objectives ) .

Enter length of time of instruction T :
Determine sequence ) .

List eypected instructional activities ' ) - AR
Suggest time for evaluation

m0o a0 o

2. Does your own PFI address each of the concerns listed in 1a through 1f above? Be sure that it does

’ E R
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.

p

: - POSTEST .

o : ¢ B
Directions. Read the following questions and wnte your answers in the space provided. Check and score your
answers with the answers providéd in the appendix. If you answer at least 65 percent of the questions correctly,

. conunue with your work in Module #4. If not, repeat the sections of this, module with which you had greatest oy
: difficulty. ) ‘ S
1. Group the following topics under the most appropriate of the suggeste¢d subject headings, o

|

| Topics Lifung matenials, solving for unknowns, calculating areas, estimating material needs, working under
5 supervision, charactenstics Of materials, work rules, protective clothing,- estimating job costs, reporting
| !
|
\

accidents . -
Subject Headings . . .
Safety Mathematics N Science Working in Organizatons

: . . .
Exarmune the following list of items to cunsider durng a job analysis? What critical factor is missing from th€ Tist?

©

I~

+

| * acuvity ® job contekt concerns
? e frequency of occurance of activity - & applications .

| ¢ equipment/materials/supplics used ¢ importance of activity

| ¢ performance outcomes o __ .

| Recall that two types of reasoning, comprehension and apphcation, were discussed in the text Indicate in the
; space to the left of each of the following phrses the type of reasoning involved in answering the questions

| . . . ) ‘ .

| 3 Given a blueprint of a house the apprentice will estimate the_
number of cedar shakes required to cover the roof.

4, _ The apprentice demonstrates how to use the micrometer to
measure the part. )

|

|

|

| 5 5 i The apprentice will list appropriate safety procedures for lift- f‘é’
| b ing heavy objects. '

| , y | . ~

. 6. Circle the letter of the stem that 15 n0¢.4 necessary step in constructing a Plan for Instruction

-

- A) Determine daily content plans, : _ - .
B) Sequence topics and materials =
) Decide. on how much time and effort to devote to each subject and topic
D) Consider when and how to evaluate each topic

.

Read the following objective and answer the questions associated with it.

Each appgenuce will calculate, on paper, area and perimeter values for twenty problems drawn from a working
blueprint. The test will be completed in 30 minutes and must be taken, witk‘n the next 6 weeks To pass, at least
90% of the problems must be answered correctly to within 1 foot of the exact measure.

. / B

7. What behavior must be performed by the apprenfige to demonstrate mastery? ,
. . .

. Answer:

.
.

8. Underline the words that set forth the ¢onditions under which' performance will occur.
. ' 9. Pleade write out the standard to which the apprentice must perform in order to be successful. ‘

Answer: — *

B MC <
l: . g .
A FuliText provided by enic IR ~ .
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10 Circle the number of the tem that provides the least acceptable statement of the condiuons for a hy pothetical

objective: . L -
A) . successful demonstration requires that you use a ruler, saw, marking device and not more than 10 hnear '
feet of board . . Lo ) ,
“B) .. 80 percent of the answers must fall within + %" of the exact answer . . . )
C) ... dunng a 15 minute paper and pencil test . .. '
D) . . ona test that may be completed at any time during the next three momhs.

11 Recall that the half of a standard is called the crterion. It s the quahues of the skill being mastered. Suggest at
least three qualities that could be used as criteria for the content topic of using measuring tools.

Answers:

Y

12 Circle the letter of the item that 1s the best source of informauen for establishing realistic crieria for success. |

A) your experience as a former apprentice and as a journeyman
B) curriculum and content outlines for isntructional materials
C) inforgnati rom other instructors

D) journeyman activities on the job

ERIC ) S S . ,

Aruitoxt provided by Eic:
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‘

\ .
POSTTEST ANSWERS > :
. L Subjecfs and Topics (1 pont for seven correct) i \\
' X (2 ponts for all ten correct) . ) .
| ‘ Working in Y
| Safety Mathematics - Science . Organizations ‘
Lifung materials Solving for unknowns . . Characteristics Working 1 under supervnsxon
Protective clothing . Calculating areas of materials Work rules
Reporting accidents Estimating material needs
Estirmating job costs
2. Safety codsiderations is missing o . o
3. Application .
4 .
5. Compréhension
¢ . . . * ~
6. A ¢ ' ‘ . -
7. Calculate (answers to problems) ‘ ) , .-
8. Underlined words should be. on paper . .. The test will be completed in 30 minutes and must be taken within
" the next 6 weeks. ’
9. To bass, at least 90% of the problems must be answered correctly to within 1 foot of the exact answer.
10. B
11. Any three of the following. A) selection of appropriate tool, B) accuracy of measure, C) proper procedures and
care in demjonstrating use, D) speed of use; E) economy of effort .
12. D , ‘ - , )

fy—y




