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PREFACE ¢

°
x

This paper reports the research and findings for. Tasks D and F of
this project Basic Skill- Development Through Vocational Education.
Task D concerns the §e1ection of standardized tests-of basic skills for
wpurposes of diagnosis. Task' F focuses on assessment 3nstruments for '
measuring basic skills related to occupational competencies. The purpose
c. of both tasks is to identify procedures and materials for esting which

. will help secondary vocatipnal instructors to develop the > sic skflls oﬁ
".their students. .

»

’

At
LI . . -
- ’

P . ‘"

Standardized tests which are recommended for ‘use in Vo ational

-

education settings dre listed and described in Chapter One. These recom=

mendations are carried to the point of SpeciGZing -how diagnoftic %esting
will be. presented in the pr i

o -
Ay o

"ﬁ - ’ ‘ ¥
ot v 4 <A /?“/’

ect's Resource ard Teacher G;}des.'\‘.a

Y

The sebond,chapter focuses on competency instruments which will aid
vocational educators in assessing the basic skills of their students. This
chapter begins«with a brief descriptiOn of the requiﬁﬁments faced by~ students
for proficiency in bqsic skillsu Then each set of requirements is discussed

in’ terms of thevcompetency instruments recommended for its assessment

Finally, recommendations are made for the inclusion of assessment instru-

‘ments in thegproject s Resource,and Teacher Guides. S
This paper ends withsfour appéndices. The first two concern Stan-~

'dardized tests (1.en,. those: screened out after review, and/formats for .
«review of" tests) The third appendix lists texts'which have Vocatienally ~
relevant testing materials built in. The foiirth appendix lists references

4 Voo, <

related to readability analysis. . ’ O
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Thanks*go.to C. Walker since an important aspect of the Basie

]
°

Skili Development Throu Vocational Education prOJect&has been the T

o

careful réview of the stanﬁardized tests*and competency assessment
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inéttuments. "Thé results- of this work which are reported “in this paper

&
form- a firm basis for- the major pro;ect deliverables, the Resource and
Teacher‘Guides. Thanks also go &0 L. Snyder for her competent typing
, of the final draft of this paper. T
. . . PO, -
. v . James A.. Dunn ' ’
. . Principal Investigator and o
. ’ . Director,. Cornell Institute for . '
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- as readigg;comprehension or problem solving *

<tion, a number of test publishers sell curriculum guides which .cross~ 'fﬁ‘,4

~ 3

. - " CHABTER ONE . |

X STANDARDJZED TESTS (TASK D)

.
N = N

THis task consists of idéntifying d1agnostic tests of basic skills

" in reading, mathematics, and communication. Unresolved issues fegarding

the use of diagnostic tests 1n vocational programs are’ discussed and

recommendations for—their: resolution are made. After .introducing the
concepts‘of diagnostic testing and basic skills, this paper discusses -
criteria for selecting tests to bﬂ_described in the ptoject's Guides. '\ﬂ i

‘Then, four types of diagnostic tests are described ‘and the suitable tests =,

of each type are listed by' name, Finally, means of using such tests to

improve vocational instruction are recommended’. , o }

3
PR " s {

“ The Concept of Diagnosis .

* F

Diagnostic testing of bas1c academic skills involves the use of test9
which provide a profile of strengths and needs for each sttident. These -

. tests have separate sets of items for each of a fairly large number of

~objectives (i.e., 10-4Q)or .otherwise teachable skills, ‘the objectives .

being stated in terms of reading or mathematics curriculum. By reporting

a.separate score for each objective, these - tests enable interpretation in

.terms of what' Studehts | can and cannot do. Diaghostic: tests contrast with

Survey tests which give stores for a féw broad domains of ach1evement such

subtests. Its u fulness for—instruction comes first from the specificity
with which the basic skills are defined. Skills are defined narrowly )

and explicitly enough’ so that scores for individual objectives can be B

related to specific’lessons orqinstrUctional activities. That is, diag-

- nostic tests support instructional prescription. As an aid in prescrip-

#

Eireference their test's objectives to the scope and sequence charts and to .

Jtt:he lessons in major series of teaching materials. « - ‘ )
L ’ 'm»e e L e S . ) e -
B - e T ) & - - 7

’mm, R

22




A second‘proﬁerty of diagnostic tests which supﬁorts instruction is
their rapid reporting of scores to teachers. Many of these batteries are

equipped with templates'for easy scoring on-sité, and the machine scoring

-

. by publishefs-is faster than that for conventional survey testing. Thus,
the results are more available in the optimal time frame for instructichal
.. planning. o

, .
. Critefion-refegenced tests (CRTs) an®® some norm~referenced tests (NRTs)
: are designed to support diagnosis. The main d1fference between these

two types of -tests is in the ‘form of score they emphas1ze. ‘ﬁ;rcent cor-~
*rect or proficient/not proficient are the primary types of scores for

CRTs, whereas comparative meaguxes such'as percentile norms, grade-level

equival ts, quartiles, and sfanines are- commonly reported- for norm-refer~

.

", enced tests. The distinction is like the difference between a runner's .
time for running a race and thé runner'’ s place of finish. The runner's

time is an absolute or criterion—referenced measure of achievement, while

the rinner's place.is a comparative, or nbrmrreferenced measure of achiever B

\ " " ment. The absolute or criterion-referenceg measure is a-more.direct index

of what a pupil knows or can do. Ih this sense, “criterion-referenced

tests are generally mofre useful in competency—based programs.,i - \
R

‘

. g " -
Criteria for Selecting Diagnostic Tests

. .
5. g - . -
. . .

. ’ Many widely known tests of basic skills are not useful for diagnosis
.'and prescription.' Published reviews of most standardized tests have’ .
generall& been critical of their technical merits; and teachers are gener-
ally critical of these tests for giving scores that are too general to be %
. diagnostic. Moreover some tests are explicitly advertised as diagnostic,

while most aré not. In response to'this situation a set of criteria for

. screening tests wds established for this project. These criteria, shown
i'f—‘-’.-‘

: ;in Figure 1, will be listed in»the‘Resource Guide.’ e

- - .. - Y
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L. Figu?% 1 .
: CRITﬁRIA FOR_SCREENING DIAGNOSTEC TESTS

8
. -

3 . - ._) .
Ready availability. For maximum usefulness\to vocational
teachers, tésts need“to be available on call. THis criteria
.excludes sécure tests, that is, tests that.are not readily.
“available to school systems, and fugitive tests such as those .
that are printed only in.res€arch journals. '

o

Y .

?

Appropriateness of graaé-level coverage. Quoly fests covering

. levels of skill that are remedial for high school students will

be included. Each of the tests cited in the Resource Guides

cover at least part of this range: fourth through eighth grade
level of skills. . . e . -,

N N ¢
-
.

- . .

7 - . .

f .

. . . . . & ‘ -
Adequacy«of the development process. Only tests which have
been reviéwéd‘during-thq;r development, field tested, and
shown to be"geliable will be included. L e T

-

€

o
K

-
<

. (3 - " . v
Prescriptive usefulress. In bnﬁer for tests to support eduéatibpal
prescription, they must' be tfhly,diagnpstic of skills and deficits.
To be, diagnostic, tests must give scores for a variety of explicit’
and¢ teachable.objectives and they must have generally more than
two items pg;'objecg@ve. This Tatter requirement reduces error qf
measurement, which hds a¥ invérse relation .to the number of items
that medsure ;hé‘;ndividﬁaI skill, .

_‘~‘ [
Y . RCC
.

»

‘ - o T T e
Availability as a battery. &ests are sold in a variety of packages
ranging all the way from brief survey forms to collections of many
individual test forms. Included .heTSare tests which can measure
.rela;ive@jfﬁégy objectives in a -small number of sittings,

Suitability'for. testing groups of students. At least two of the
otherwisé suitable diagnostic tests on the market require one-on-
one' testing. Such.tests require a high ‘investment of adult time in
return for  scores on small numbers of. students. They are excluded
here on groundg of practicality. Co '

A




. Two categories of tests discsssed below require some relaxation of.,
these criteria' made-to-orden.tests and -ests of writing' A made to— . . S

order test is prepared to measure a unique set 8{ objectives. Field 4 . LN
testing of every such test prior to its use would be prohibitively expen- .
siveP so the requirement for evidence of reliability ‘must be relaxed here.r
Vevertheless, an indirect control on quality of these tésts can be exer- _’l
-cised:- by including only those custom-made test services whose ready-. . .
Jmade tests in reading and' mathematics show evidence of teliability. This -
practice is sound, because the publishers use the same basic pools of ) .
‘ test items for their ready-made and made<to-order tests.® . .
" \ T “‘ | ‘ . '
Tests of Writihg raise another issue._ Most tests which purport to°
measure writidg skills do not use actual samples of students' writing i
These .fests are often diagnostic in the sense that one test form will -

glve scores for seyeral. specific Skllls such as punctuation,,capitaliza-
tion, usage; sentence structure, spelling, and the like. However multiple " .
choice tests .show only whethet ytuden can recognize the d;fferences ' (.
between better and poorer writing, not whether students can produce pass-
‘able w&iting There-appear to be. only two carefully de@eloped tests of.
writing samples in the right grade range, each- of, whidh has a ‘multiple " g

_ choice component as welI "These two are clud&d in the listing below,

s . - .

4 . . .
N - [N "\ f s\\). © -
. - o~ by - B ¢ .. . .

e o~ N o . . N
. - \‘ . .- . [ .t ‘.

'even though the validity of the scoriDg rests in the hands of the user. ) .

« S . «

Search and Screening ) o . ‘

A

. .
3& ‘. To ,develop a list of suitable diagnostic tests, a skarc and screening
;, ' . of existing tests was carried out. The search'relied’ mainly on catalogs P

) ' . of test publishers and the latest books of test revigws as~sources. These

4 ’ books, include Buros' Eighth Mental Measurements Yearbook CSE Elem- v \x\\,\5

o tary School Test Evaluations (Hoepfner, l976L CSE Secondary Schoal Test -
) o Evaluations (Hoepfner, 1974), and the CSE Criterion-Referenced Test Hand- -
. ' ' book (Waiker, 1979). Conversations with Joan Knapp oﬁ Educational Testing o o

(fjrviCe and Ralgh Hoepfner now at Systems Development Corporation, R P

; "g
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supplemented this search. Test materials were either ordered for review N . -

at Cornell Institute for Occupatio 1 Educaﬁion or screened at the. Cornell

Lt Guidance and Testing Center. TechnMcal- adequacy of tests was judged by the

o . aiterda in the SCE volumes and diagnostic power was judged by examining ' '
) - " ‘each test's form for reporting ‘1n'dividua1 pupils’ scores. ‘ ’
e . ' . R}

i-. R ’ “ . . .
Lo Types and NAmes of Diagnostic Tests ) ' ~
,, = : Seveal types of diagnostic tests met thﬁ screening criteria and.

. warrant recommendation. These.include both tests that were originally
- .. designed to support instruction and tests'whicih have had diagnostic power
i added after the fact through the medium of detailed score reports. Each

type ‘is described briefly below, and the examplar's which met the screening

criteria -are named. -
{

-

- .

"o . QCriterion-refereﬁ"c'ed tests. The term criterlon-referenced test refers

"

;
:

v .
el
Ses Tim » -
¥ ha e
A T %
>

.
e

A .
-

here to tests whose items measyre explici’t obJectives and which provlde

.

- absolute scores for eacIi .objective. Items are’ selected for these tests

Tt . mainly on .the basis of content validity, shat, is, their congruence with .

IR
L s
. “:‘.
‘et
-
~

_the, test's objectives. The objectives ~-are selected on the basis of expert

oo

judgment and=an analysis of the instructional‘ materials., Around 60 such

tests of basic skills are on the market t_now, most of which were screened
7 out: ior_not; having -any évidence of reliability 'I'he following subset of .

ctiterlon-referenced tests met the scregning criteria hence are recommended

" . ]

From CTB MeGraw-mill ;o A .

.

o. Assessment, of_wSRills in Computation

¢ Diagnostic Mathematics Inventory'»»?v:« Fo T e

e E'Veryday. Skills. .Test in Reading and Mathematics e

“

.0

. q
® Perfotmance Assessment in Reading , T :

o 'Préscriptive Reading Inv?ntory

e ,Tests of EVeryday Writing Skllls COR 3 L ' '
L3 ez . . . ’ .
. From Educational Commission of the States Lo b

e NAEP Released Exercises in Reading arnd Mathematics -, '~ - T

.




. a

From Educational and IndLstrial TeSting Service ’ { o

® Tests of Achievement in Basic Skills (Mathematiés) ~“\ o o ;‘-

N "

.
3
&
“

-~ ! - : &,

~ -
N
’

.From NCS Educaticn Systems _' o EIE v T )

. ¢ Wisconsin Design for Reading Skill Development. Study Skills«

From Psychological Corporatipn ) R . . o . »ﬂ*ﬂ':

- v

. -Metropolitan Achievenient Tests' Instructional Tests
e ' - ' K Stanford Diagnostic Mathematics Test
< e Stanford Diagnostic- Reading Test ' _ :

- ‘ Norm-referenced tests. Normereferenced tests are typlcally designed

to- give scores on a few broad domalns, such as reading comprehension, in

N T terms that tell where a student ranks relative to other students. . That .
is}ithe scores are in terms, of rankings rather than degree of proflclency;
The skills to be tested arg chosen on the‘basigbof experts' opinions and

B analyses of instructional materials.‘ Once test items are written, they .

are selected on the basis o£ ‘their statisti®al’ proggrties. -Specifically,
items are chosen to have a mid-range of difficulty at’ the target grade ’ ’
level and to correlate stronglvaith iﬁﬂlviduals' scores for the’ whole set

0 items. - This selection process has the intent and result of maximizing

Y

.Iity of measurement. However, it has the cost of excluding skills
~ which are generally well taught and well learned. Thus a great .deal of
the. domain ‘0P basic skillg is not covéred, A

£
A
~n .
> s
. -
Bgd

The main difference betwee criterion-referenced and norm-referenced ' J

@

tests is not in the tests the elves, but in' their scores'and inte¥preta-

tion. The line between the two ‘types of. test blurs wlien normative scores - ‘
"are provided fosﬁ%ach objective of a criterion-referenced test and when ) o
' raw scores are provided for small item clusters of a norm-referenced test. . Hl

Absolute or, competency—based scores are generally more\melevant in voc%-

tional education, but normative scores can be diagnostic if they are for

o

specific teachable skills. s . . '*ﬁlf ) .
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‘ Three types of«normﬁreferenced tests of basic skills were reviewed

- \

>

for possible.inclusion. the most widely used ones (e. g+ > Sequential TestsA ] ﬁ

.
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A . .
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(ﬂ B of Edgcational ?rogress Battery), tests recommended for our review by ‘ : -

v

- -other professionals (e.g.;, Test of. Adult Basic Education), and tests whose !

LR titles suggested that _they are relevant (e.g., Diagnostic Tests in Mathe— ' "

' M matics) " The" following tests are recommended since they met thé screening B
bt - eriteria:® e oy .

A . b []
B 37 - \ * -

. s . - [

- From CTB McGraw-Hill - . ‘ - v S,

‘. éalifornia Ach&evement'Test - ' o ! . N
_—— ey . Comprehensive Test of Basic Skills ' -
. * Test of Adult Basic Education _ -

; ; Iy Ay s | . « ' ' - “
: ) From Educational Testing Service . ' o . . 2 ‘
* e ETS Basic Skills Assessnent ' e~
, From Psychological Corporationr -
. . Metropolltan Achievement Tésts: . Survey Battery .

® Stanford Achievement Tests . ’ ) . o o

® Test of Academic Skills . . ..

- ' Ffom Science R axch Associates o

Y . .
. N

L ] SRA'Achievement Test Se

. A listing of tests-screened .out of the category of acceptable norm~ o
referenced tests is given in Appendix A. The 1ist of acceptable ones is i
short because few of the publishers make trﬁdy diagnostic scores' available.

Only a small number of publighers bridge the gap between ‘Broad comparative

scores and instructionally useful scores. They have done this by dividing
the total set of test itemsfinto a fairly large number of homogeneous .
*clusters, then prov1ding separate scores for each” of these clusters.

These subscores relate~more directly to instructional lanning than do total

S

test scores, because they more closely corresoond with l}ssons Qr instruc- .
tional activities. . . -

R . . " .
- s . >
. R - Y i

[

Custom—made or made—to-order tests. A number of commerc1al publishers 7 }

e wiIl custom-make tests in response to special orders from test users.

The publisher provides a list of ohJectives for which it has.test items

°
°

T 4 . -

¥
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in stock, ardd the user chooses from this list the objectives for its ) . .

made-to-order test. ", . ' ) ' ‘

-
.

-

The unigue . advantage of this t e of reséurce is its ability

" to match almost any curriculum with -a. wholly relevant test. In contrast,

- . ready—made tests are designed to fit many curricula in a general way,

. v but no single curriculum very well Not only could a customizing service
. create a test to fit a conventional curriculum in reading or mathematics,

b but also it could create a test of basic skills for any particular occupa- . .
SN tion. ; e . :
. ', .. . . R . .. ;. ] . . N

. o There are two disadvantages to these services. First, the lead-time <

< E for acquiring custom—made tests is fairly long: six to eight xeeks from .
' receipt .of the order. Second, the ecost 'is much higher than that- for

Ve
N

ready—made tests, due mainly to the requirement for a sizeable minimum
. order. , ¢

) CL P ‘ -
. " One readilyjayailable solution .to those'problems is to purchase a

non-commercial item bank for the puxpose of custom-making tests on-gsite. )

. " Item banks are discussed shortly below. Two other possible remedies would ~
. %quire a greater degree of administrative leadership. For one, a con~- , ‘ , .. ¥

g ortium of test. users cOuld be.formed among users who Have a common néed"' -

S

They could achieve economies of scale in buying custom—made tests and then ~
stock the tests ‘at -member schools for ready use. The second remedy would

involve persuading a commercial publisher that there is a market for new, _T’* :

’

N vocationally relevant tests of basic skills. The publisher could make -
up: such tests from its custondzing service and carry them ,as regular .

-, catalog sale items (i e., ready-made) o . s T B -

£y LN ’ - . - - ®

+ .
! . -

. a ’ b
) ibs. 5 Of the six commercial customizing services that were found, three Cy‘ -
belong to. publishers whose parallel readyzmade tests are well field o .

R ggsﬁed - These three are ot <, o . : e
e Sl ooty o : - :
Lo Mastery Custom Tests - . . “ «

: - by ScienceiResearch Asspciates, > . o .
R . . .
by CTB McGraw-Hill ana - . Lo

. ..m.
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2. ¥ o SCQRE Cxiterion-Rererenced Tests | . ‘ - .
(58 : - by Houghton-Mi fflin - d ’ - . .o
g.’ - - EY b * . to . -

.‘ . . . . lJ-.\ . . -

o

TP o
e
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Objectives-based item banks. An item bank is’'a large collection of
. test items that-can bevselectively comb\\ed into tests as the user wants.
Since the items are grouped according to the obJectives they- measure, the

. ‘ !
‘ banks,are called objectives-based Three of these banks are for sale to

I ‘ | districts»and schools, * thus they are a resource for custom-making tests

KT . -, N
2 on-site. Those three banks,‘which meet the screening eriteria, are the

éﬂ,%ﬁ; ' following .:‘~ i : . - . )

vl .. PR S . \

%ﬁ, o ® Item Banks Package _ . ’ : .

N ¢ by Northwest Evaluation Association S

‘

. ® IER Criterion—Referenced Objective and Item ngk -
< : 'by Institute for Educational Research ., ’ .

Y% q ot 7
e,

. 2 b .
P e ' ® Resource Items for Minimal Competency Testing : ,
. : - .. by Education Commission~of the States . - ..
. L ~ / | ,
. These banks cover a wide range- of objéctives and grades 1n reading '

and mathematics. The first two'ﬁwhich were deVelbped by consortia oﬁ
school districts, have been Rasch scaled "Thus, .the tests they yield give -

- i

e

oth instructional obJectives andcizrel of functioning.

.
. . D . -

>

e . . - A Format for/Test Reviews . o PO
" T ) . . A . . ) oo

-

?g» . The, Resource»Guide will list ‘and review diagnostic tests. Several

%., different formats are,available for the test reviews including prose,

’?N' [}
% numerical ratings of the’ characteristics of tests, qualitative ratings, ,

Q\ and*a mixture of these. The most influential reviewer of tests Buros
‘i N ~.(1978) has a mixture of descriptive information (e, +8.,.prices, 1eve1s, date . E
T of\publication,*publisher) in,rather abbreviated standard form along wit . )

‘ criticalxessays. Different tests are reviewed by different authors in . b

f' Buros, the content of the essays varying considerably from author to PR
) author. In#contrast the CSE. reviews .of normrreferenced tests (Hoepfner, R e
1974* 1976) are given in uniform two-dimensional matrices “of numbers., )
The numbers” which demand a great deal of 1nterpretation, are ratings~of. . Tty

gthe>quality of a 1arge number of test features, “A third format combines




- ' . ° “; , .
qualita;ive rating of test features with description of a standafd set " .,

. of features- such as levels, prices, scoring options and, the llke.
s A

\ . - ‘ \ . . °
. . . X ¥
In this project diagnostic tests have already been evaluated, in , .

effect, during the screening. Thus, an evaluation component is not needed

ey

o é' in the Resource Guides. It i$ very desirable for the reviews to present\\;\\
~ information in a standard, readily accessible form so that readers can '
' find what they need to know and can compare tests. The form should be . - .

] easy to use and .relevant to the user's needs. . ' B

. . TWo types of;JSers are envisioned for the test. reviews: a consumer -
of‘test results and a person who is involved in selecting tests. For the :
‘ former, a diagnostic score report and guidelines‘for\interpreting it will -
'; be ngeded. It is likely that’some guidelines-for interpretation will apply
to’ all*tests and some/yill be- test-speclfic. The former'may go in a :

. Teacher Guide. For the test selector, a‘thorough descr1ptlon of each. test X

- . xwill be useful in addition to the sample score report.. A recommended, .

model of one such test review is given in Appendix B. Lo ' “

\ . ° .
- » . 1 3

T 5 N '.»
Recommendations For the Resource and Teacher Guides .-
- 3 \ N D ~

. . . \ ‘ -,

—

Both the Resource and the Teacher Guides will be wri ten on the thesis
g " ,.-that Vocational teacher are consumers of test results, t are not gen-
s erally test adudnistrafors’or main resource persons in reading and mathe- =
/' matics. Ehe:Teacher Guide will be designed to support, among other things, |
‘ diagnosis 15 ongoing vocati al instruction while the’ Resource Guide will .
Have information that will support test selection and the planning of a
testing program. Audiences for the Resource Guide would include curriculum,

counseIing,and*testing specialists. R .

. ’ - s v} . . N . - -
4

o ) A basic issue in the discussion of‘testing is whether vocational edus .

e . Wz - -

F cation is to be the means for improving basic 'skills or instruction in basic
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e vocational'programs. Thls issue bears not only on the aims.of the -
project, but also on- whether the focds of diagnostic testlng will be

basie_ skills in general or entry-level basic skills for specific jobs (or o -

sets of jobs) Rather than recommend a choice, -we will suggest a criterion

for making the ch’iqe. In general terms, the criterion is: ‘what is most

likely to make a difference in_students’ learning. Specifically, the

.ch01ce should make sense to vocational educators in that it should fit .

- . their skills, resources, work load, and aspirations for thelr students. R

P ' “Othergise, they are liKely to'reject the diagnasis of basic skills. . =~ ., ~
. . ’ q . .

v .

Resource Guide °. .

. v
.

The Resource Guide will have'sample diagnostic score‘erorts, advice

on Interpretin each of the tests listed ove, and recommendations for
8

) making a testing program meet the- needs of vocational teachers, The rec~ -
#  ommendations will refer to selecting tests, timing of testing, and means
. for facilitating the use of scores. - . L -

- 4 R s

For instructional purposes the best type of test is one that permigs

real diagnosis by reporting-a prof11e of specific strengths and needs. The

differences between diagnostic and other tests will be explained and the , ~ .

” Y=
“d

g
w e

non-diagnostic nature of many familiar tests will be pointed- out. This
point will be ‘made by reference/20 samples of forms for reporting indi-

i vidual pupils' fest scores(//Differences between ready—made and customr c ’
. made tests will be dis¢ §’H——_‘a“the\use of ‘the latter will be explained.-
2- ’ ﬁ’\ N sy (‘/H -

Adﬁice for interpreting each tést will be based onf//nnmber of factors, - .
ya

d number of ' "
objectives ‘and the data on the t t's (or its obJectives ) reliability,

; ‘ The ‘output will be types of decision which each test will support An
Ciel oo important theme throughout will be the imperfect nature of test scores ] o
' and the flexibility with which they must be interpreted - : ////T/T/’ff

osSm

‘vﬁ;ﬁ ‘ '. . . )




> N . . - Y
. . . K }

P . Advice for facilitating the use of test scores,will refer to methods A
e ' for identifying job-relevant or generic basic skills, the potential role H{
. of basic skills in writing Individual Education Plans, resource persons PANSR—
: who cOuld aid in making_instructional decisions, and hdg,and when these | »
N 3~persons could be most helpful: Alternatiyes for getting test results or
Jprescriptive information into the hands of vocational teachers will be

- ) included as well, ‘ . - : ‘

oF

) v .
- . “

-, ) - T k)
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L * Teacher Guides - . .. L : \

— .

.
. 9 ot

. e Information in the Teacher Guides will, differ -from that in the
Resource Guide in that it will deal with diagnostic tests in general,

. ’ rather than specific tests, and will include some les$ formal diﬁgnostic
_processes. The‘three'main topics will be decision making, clinical indica-
tors of deficiencies in basic skills and informal diagn081s. Decisions

° about students strengths and‘needs can be made by comparing test scores.
' \ to a standard of proficiency, comparing scores with the typical scgres of
el local criterion groups (i e., local students who aré clearly proficient,

BT marginal and clearly needy), or by using absolute and normative scores

|
s - * ’ i
j—?j‘\\\\\to\help interpret each “other,» - - o ) - ’ R

i
i
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-« 7 Clinical indicators are behaviors by which a student reveals weaknesses

-
ry
!

in basic skills. These include such clues. as avoiding reading, doing " ”

e g e g3

réading assignments very slowly, consistently mispronouncing words (not - ) L

to be ‘confused with having a dialect), trying “to .get, other students to do

e

computations, and making errors in following written or oral directions.

Inﬁormal diagnosis would not involve the assessmeft of: skills so much as

Lo
\

&
e

" the assessment of the student. A method*of-last réSort, it would, involve

comparing a student' s’ scores on standardized tests .with scores of local

criterion groups. Rather _than pinpo;nt specific strengths and.needs i o .

a would serve tg confirm the teacher' s judgment abowg an individual s overall
. oo 4
need fpr remediation. -;'. . . : . o - R ..

o
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CHAPTER TWO b
;. .ASSESSMENT INSTRUMENTS (TASK F) o, .
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T Demands Made by OCcupational Programs ‘ N . WY
: ';' s oy J&;ﬂ, : - e ,{...g.. . N
/ ’ “Vocational students have to be able to read and tommunicace incor&er

. . . 7 * ‘
.. ; ~ T
D" 3,‘ ’ ' .- * - N o . ) &, \ .

D

s A Ty
a
-

5? . : to succeed in their occupational programs Three sdurces of difficulty

for students are technical vocabulary, text d graphics. Materials to

<

“help vocational teachers w1th.each of these are discussed nextu . s )

" - . ’ B ‘. - "
i N - . . i 5 < el . - A A .
. N B . - P C - > .
r

:,” Technical vocabulary. In entering any specialty pne hasyto master

pe .
Ce the technical Vocabulary, that is, the verbal. tools of theqtrade. 'Thes‘ L e
terms encode the basic concepts of a, specialty and enaEle effective.c LA

nmnication about.work .As such they comprise hasic occupational skill R “ 8

.t L

which students must master to! succeed An any program’ __The igportance

which vocational teachers_assign to. vocabulary is shown by a survey of'

f~' (Redmnnn, l979) These respondents rated the importance of.58 skills i
.. teaching‘reading. Outvof the six content skills which earned,;he‘highds

) ratings four relate to VOEabulary and the uSe of- sources likeﬁglogsaries )
and d tionaries. ]=a"‘ AR i ' I e : )3&;

e,

L . r./- .
F ‘a search Was conducted for resou
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very high quality was"found the ng’mj onal Rgaaing Power program. It . .

':has both a module on how to teach vd‘éé‘buelary in'a contertjf or program- area
and a set of key word gloSSaries in s%ﬂﬁ‘é 'f'ron; Advertising to Ay s X
Welding. The glossaries give® multip]:e me\ar\ingsq?;r‘m’an}yterms, guides to . )
pronouncing each term, and some illustrathg diggrams.,g.So that vocational

" teachers will nbt be limited to these sets of' terys;wthe mpdule dn teach- . S T

ing vocabulary tells how to identify special tet@sg‘n any te‘xt I

‘ddition to this one comprehensive source, four'vtex‘ }i’or; building voca-‘

)
iy

. T ‘\ ‘. ¢ «~ %
tiona‘l vocabulary are cited in Appendix C. ‘ 695'.“‘:o° . . T o
- ” ‘ ~ .."2'\'{? >, g ‘ ‘ ‘

Pg
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It is recommended that this proJect not try I?% re-pl_lcate the efforts -
of Vocational Reading Power (VRP), but rather use its materials, as models

e

and resources. In the present project's Guides methods: for identifying

and teaching vocabulary should be described, follbw1ng and explicitly

credi.ting VRP. ° Excerpts from the VRP glossaries*s'hould’be 'given both for ‘ -
illustration and for directing- the vocational teacher to the original

0"

. sources; ' . ©oas o a7 L : ;
. s i . A \ & » ¢'; .‘ N . L.
- . i ; , — N
e Another type of vocabulary should be included in the project s ,_)_:*.,“ .}_' | -
M ‘ . TN
Guides, that is, the basic terms of mathematics. bften studerits' difficul- \ - ¥

5;:"., . - 'a). L3 Y

ties in mathematics are verbal in origin, so vocatiorial teachers should

- be made awdre of this problem and’ given resources to deal with 1t in the” . S
TeacherGuides. o - . . l s, 7 jtg"-. LT ae
) o - ;" < L

R » -
4 . . . .
. B PR

) Text. Reading* comprehension is affected by both the’ student* s skill .
. and the difficulty of the ‘text. Difficulrty, often called readabi'lity,
, can be measured’ with .standard methods which Wwere developed by authorities

_like Fry, Flesch _dnd Chall These methods show that text becomes harder “ R

" to read, in general as sentences get longer a?fd astords get’ l%nger and . —_— ' .
less familiar. . By using any of these methods, ;qg"c’an compute. an index .of ’ “a- ' .
difficulty that- is expressed in grade-level terms. " T ‘~-° o . \ . o

ST e T o N e -
ji Voqational educators may f£ind readability measures useful in several —.. T

. s f;ay\s. First, teachers may select texts at a level of- difficulty that is
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is also listed in Appendix D.

right'for their students. Next, they may plan the Iength and type of
1
assignmEnts according to the difficulty of the materials. Finally, they

nay adjust their teaching methods to accommodate the materials' difficulty.
ha N

»

A search was conducted for practical sources on readability " Two

. types of sources were found: methods for analyzing the d1ff1culty of

text oneself, and exist1ng analyses of the readability of vocational texts.
Appendix D lists these sources. : S .

. In vocatgonal education, the Vocational Reading Power project
(Appendix'D) uses a computer program to analyze text. An operator types
-the text at a computer terminaI and the program gives an analysis JAn
. terms of several méasures of reading difficulty.” A somevwhat different
computer program fo; ‘analyzing readability is available from authors at

the Pensacola Junior College (Appendix D} :

*

’ ¢ —— Q
- s ~ .
Xd

K Not only are the computer. programs available but three extens1ve.
analyses of vocational texts have been conducted and reported One, byjthe,
~VRP staff, analyzes over 160 vocational texts which are popularrin Minne-’
sota. For, each text four readability indices are given and‘a measure of
the -variation in reading difficulty withiq each text is provided This
report is not yet available to the ‘public. A secohd analysis, done by

. the Bloomfield (CT) High School Reading Department ,_covers more than 200

VOcational texts that are used in Connecticut For .each text it lists the

: title, Flesch readability index, ‘an index of usability, authors, publlsher,‘

date of copyright and evaluative remarks. "An earlier analysis of.

vocatiOnal texts done by the Cornell Ipstitute ¥or Oocupational Education,

s . . ’ Q‘m ! h n (‘:‘ .
..wOne peculiarity of vocational. reading materialﬁweakens the. usefulness
of standard readability analysest’ the .technical vocabulary in vecational

texts contains a lot of long words. Logg words inflate readabrlity Meas-

‘~ures§both by being longaand by-being uncommon in general reading matter.

There are however two reasons why vocational terms probably do not

.




oincrease;reading difficulty for vocational students as they do for the

general readﬁigg First, those terms are used commonf"in vocational gon- -

o texts. .Second, technical vocabulary should be a separate target of
. :;5?1 B vocational instruction. When it is, that practice makes  the reading C \\-
E *material less difficult for those students, irrespective of its measured
‘reading- level. v ' : : . ’ -
e i . o ‘ .
C .

This discussion supports several concrete recommendations for the
project s Guides. One is that technlcal vocabulary be stressed in the ’ -
> Teacher's Guide a§ a potential obstacle to reading,” and that methods for

£
£

teaching technical terms should be stressed as leading to both fluency and.
literacy in the vocations. Second, methods for doing readability analyses
. should be given in the Resource’ Guide, as should tcitations of computer
" programs for such analyses. But an adjustment to the traditional methods
: should be provided. This agjustment will treat technical terms as short
4 words in the instructional units following the unit where they are intro-
duced Finally, summaries of the published analyses of readability
. should be reprinted in the Resource Guide for ready reference, along with

’

. e . suggestions for using such data.

. . *

- . - -

3‘. W ‘ . Graphics. Much of the information in—instructional materials for ¢
. 6vocational classes is in the ‘form of charts, diagrams, pictures, and other -
M:‘l. . graphics. Students' understanding of their lessons can be as much affec- —
ted by the comprehensibility of the graphics as it is by the readability oo
of the text. Factors affecting the comprehensibility of graphics have ;
the potential to inform the selection of materials,. planﬁing of assign-
\,n;Ets and modification of teaching methods. ~ e

Voo . ‘--.\

Despite‘this line of reasoning, three factors support ‘the recommen-
- dation to omit from the’ project's Guides any treatment of ‘the d1fficulty
" of graphics. First, -vocational teachers rate reading assignments in
- graphics as being relatively unimportant. 1In the Florida study cited
earlier the six beaching skills related to graphics (e. g., pictures,

sketches, figures. diagrams blueprints, maps, cartoons, graphs, charts, "

Jpamon

schedules, tables) ranked an average of 49th out of 58 in importance.

I
»
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"Next, a search of articles on the construct visual- literacy shows that it

has not yet developed a consensus or any strong instructional implications
*Ce. .g., Wittich' and Schuller, 1973). Finally, the available sources do
not specify teaching methods for overcoming students problems in under-

-

standing graphics.

Demands Made by'Entry;Level Jobs

v

The world. of work makes its own demands on students to be profic1ent
in the basic skills. The original ‘intent of Task F was to find tests of
job-relevant basic skills which would permit judgments € be made of entry-

4
level competence. These tests were seen ‘as measures of the success of

remediation. The search*for such tests referred to the following sources:
catalogs of major test publishers; catalogs of text.publishers in the

v
.

vocational field; -the ‘ERIC search for Task E research staff and biblio- i‘

graphies of the Régional Curritulum Coordinating Centers in Vocational
and Technical Education° lists of tests from the Tes£¥Collection of Edupa—

tional Testing Service' and officials of National Occupational Gompetency
Tes.ting Institute and 8the Ohio &nstructional Materials Laborétory

o .- o

<

One body ‘of relevant testing materials was found: test items that
are -built into basic skills curriCulum for the vocations. .Such items
sxs-h

are called problem gets, E st-tests, achievement tests, or assessments. and

are given at ends -of units, at ends of bo&hs, in teachers guides, or .
completely separately, - These items were . ‘considered tests only when the
answers were not .given in the materials for- students. Neither the relia-

bility of these tests nor their level (entry or otherwise) is indicated

Ity e o ey b e e
TR RN ey
TR R

s . L
in the secondary sources that wére consulted. These vocational curricula

- with built;iq,tests are listed in Appendix c.

LR
- -" 3
. . -~ . v
‘- - . . 5%
. .. e L «
b - »
PRI 2P N
VinmT

>

T i The texcs listed in Appendix ¢ aill be included in the Resburce Guide

33 versz

o

" to‘help wvocational- ‘teachiers select materials. This listing, although
useful, leaves many gaps. Another -approach isg open.whioh»involves a dif-
ferentﬁapplication_of resonrces f%ﬁéntified earlier for diagnostic'testing.
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These 5esources are made-to-order commercial -tests. and item banks. &
. Although the test items in these resouyrces arg not phrased in occupa- .

:' < ds}onal terms, ‘they can be selected to fit the exact basic skills of any-

. occupation. ) . ' . . *é
..t . .
< b -a;»

4 '+ The services of commercial test customizers are quite expensive,

e .

owing to Lthe size of minimum orders and have a lag*time of six weeks or:

‘more from receipt of orders. In contrast the’ non-commercial’ item banks

N r are lower in cost and allow very quick preparation ohsite of tests” to

.order. e o N o s

N . -
& L t

- .

One recommendation is for this project .to develop some.prototypes

3

o » of such tests and vérify tﬁeir acceptability and practicality with a . °
sample of vocational teachers 4~ Prototypes may be developed’from item .

T banks in the public domainwhich are or hand, such as the State of Cali=/

| T fornia Proficiency Assessmen - ample ﬁxerciseS‘and the Downer' s.Grove )

" item. bank\(ERIC #s ED 066~494 through 066 501). Sample tests could he

pilot<tested in the formative stages of the Guides’ so as to inform the :

. °

decisién to emphasize or de~empha§ize resources for customrmaking tests.

A - ~ . . ¥ Tt
b e . : . ~ . ¢ - Ee : ‘a 4

. On finding that these job targeted tests?of basic skills are accept-
7‘able to teachers, the project should preparewtwo types of supporting

materials. The ﬁirst is’ an indexing which matches. entry—level jobs with )

'f‘prerequisite Jbasic skills. The Ohio State taxonomy

is a model, for this matching device. Such an index .
will aiigw teachers to dentify the job-relevant basic skills to teach and

4
eto test Thus At will prpvide recipM?‘for custom—making tests.

t} . The Teacher s Guide’ should have a'second aid’ to making up tests. ‘a’

-

section on how to use’ item banks and how to set standards*for passing..

t,..-_..-...,,

General advice on problems of testing (e, -2 practice‘qffects, guessing)
’. L4
hould*be givEn here too. . o - T .

L)

. .
< oy . -

N % e e -, -
‘7'.‘. . = - . y
' The need for competencies in basic skills to survive as an independent

T adult is hard to deny Yet ‘the fact that suqh skills are lacking in many&

’Demands Made by Adult Life . R - T '
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e adults EEE”EEEEE& increasing public concern and increasihg pressure on

high schools to produce graduates who have the minimal competencies. In

response, ﬁearly 40 states have adopted programs- for - testing minimal

competencies and’ 17 of them have made a pas

.

requirement for graduation from high school. These graduation tests .are

taken here to be proxy.measures of proficiency in - the _basic skills needed
for adult life LN . . .o

Testing to award high school diplomas and the system of objectives
and tests-leading up to that point, have‘implications for the vocational
program. Vocational teachers can=ﬁ0ntribute to students attainment of the

competencies, and tPe students -employability may depend on_jheir exhibiting-
9 e comggtencies on the test.

A
L e . N . » .

- It is recommended that the Resource Guide include prescriptive steps
Lo make vOcational instruction and testing for graduation support each N\
‘other. Based on an indexing of .job-relevant basic skills, -this section will
_q‘;”' :.direet a resqurce person to identify the' objectives that are common to'
{i:i’ the local grﬁduation test and to each “of the jobs being learned. The

;;- resource”penson will then give lists of these intersecting skills to bgth

E i ‘tﬁg\individ&al's vocational teacher and teachers who are the main source

Ten

'; of 1nstructfon in the basic .skills, Each,can:work from these.lists to
. ‘ - A G . S
~support the;others effort§. ‘

R I e
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\
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. Summa yéof Recommendations for the Resource .and Teacher Gaides
~.:':,_A 1_, . . o,

-

R - . . L « o
A number of recommendations for‘the.Teacher s- and Resource Guides
are madé ;n this chapterr

‘ These deal with technical vocabulary, readability
fi of text,

testing of occupational basic skills .and high school graduation

:Qgc, requirements. Regarding technical terms, it. is. recommended to use high

ublished work as Sources and models and not to duplicate previous
L development efforts.‘

thosevof mathematics, shouId be included in” the Teachen s Guide, TV e
o . -'»,, ) “’ . B R , .. “ ‘1 y

X . ;" *
."' '/ -
0

4"‘

,: ﬁ,’"" — ‘ . ) °
'Two resources arg\fecommended for use’ in determining the reading level

Methods for teaching technical terms, including .
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- ' : (
i . of texts: formulas (or computer programs) for doing original analyses of '
s readability and results of analyses of vocational texts. An adjustment
AN , to” traditional formulas is recommended in order to reflect the Fact that

cational terms are familiar in vocational settings. The Teacher's Guide )

have specific suggestions for using the. output of readability !

LY
[
=3
[
[

«
0
[1d
0

LR ER N RN
i
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3 - Two types\of testing materials are recommended:. tests embedded in C j

. texts ofzoccupational basic skills (e.g., Basic English for Business ‘

Fa9 W

- Communication) anl made-to-order tests. The former should be listed in

TN
-

the Resource Guide, 1In developing resouroes on made-to-order tests It -
would be ‘best to pilot test some prototype\instruments. A finding that

+dxteachers need and want such tests would justify our then writing directions

/4
for the use of item banks for the Teacher's Guide. :

o
»

3
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NORM—REFERENCED TESTS THAT WERE . SCREENED- OUT AFTER REVIEW

. . . ’ m
. , -

3
e -

Adult Basic Learning ‘Examination by Psychological Corporation.. The ABLE

t
|

P
o

U R S

K

M
.

>
e

8glves onfy five scores for the range of basic skills, hence’ is not

{ et etami s ug
f

'diagnostic. The scores are for vocabulary,uspellmng, reading,

LIRS
.1
LS . \ N
-
~
.

computation, and problem solving i . . <

v

EITp oy v e

o
g
’

\ Adult Basic Reading Inventory:by Scholdstic Testing Service. The techni-

*
B

RbT
<

. cjl soundness of this test is not docugented by the publisher. ﬂ4

R0 AT S v e o fa s

S s r . 12
. . Adult Performance Level Examination by the American College'Testing ot
e ‘ Program. The APL-gives only four scores in basig skills (reading, R

writing,. computation, and problem solving), so it is not diagnostic.

1

Armed Services Vocational Aptitude Battery by U.S. Military Enlistment - X -
x ST oar : R
Ve Processing Command Only four of the twelve 'Subtests relate - e

%if directlxﬁgo basic academic skills. ; ’ : » .

[ - -

See ot e - - - - / ’ . ° ..‘;
DiagnOstic~Math Test by Fran Steenburgen Publications’ does ‘not offer any ‘. .
‘ report ofhfield testing for reliability. . '

[

N .

~ S eens M - . ‘ )
PP & . . .

Diagnostic Reading Scales by CTB McGraw—Hill These arg diagnostic in . s :
h,Q. the area. of phonics, but not inthe remainder of reading. Thus their

3 . - -

t; scope is not appropriate here. ﬁal . . ' - y
o L . - 1 ’ . ’

- 4 ‘ . LY )
’ s AT

IDiagnog,tic Screening’ Tests' Mathematics by Facilitation House. Field" -
;esting and reliability data-are not given.~ . o "

Lt X y o . v 8 . . .
Field testing and N




. The DAT is not

diagnostic of basic skills because most of the scores are for other

L , Differential Aptitude Tests by Psychological Corporation.

variables while the scores for basic skills are given in .very broad -

terms. v . : -

-

. -

.
. . . -

Durrell Listening-Reading Series by Psychological Corporation. In
S . addition to having low reliability, the test is not clearly dlagnostic.

- ¥
d

L)

&mes—MacGinit;e Reading Tests by Bobbererrill

The 1978 edition ggyes

only two scores for the whole domain of reading.

.

-~

.

GED Tests of Reading, Mathematics, and Writing Skills by Contemporary%~

Books. The .numbers of items per objective in reading and mathema~-

tics are very low, and the ‘test og,writing skills is entirely
:multiple choice,

- . \
a

Iowa .Test of Basic Skills by Houghtonjnifflin. The ITBS gives only two

scores each for reading and mathematics, so it is not diagnostic.
. g .

[
-

'McGraw-Hill Basic Skills System ig for college—bound students, thus is

/
.'.\ ~u ! / . .
Mechanics of Written English by Purdue University Research Center

“not at the appropriate level.

id

does not use a writing sample. : : >

1 K
. - s
* A

” Sequential*Tests of Educational Progress. by Educational Testing' Service.
Although this battery measures- reading, writing, listening, and

objectives per atrea.

B
’

i ‘

,«.,f .- ~:. -~ . e, - - ' o,
« 4 L - ,
"\ *

Wide Range@Achievement Test by Jastak.
<

mathematics, there are only ohe or-two

«

)

) ‘USES déneral Aptitude Battery by U.S. Employment Service. Only two of

the nine- scores deal with'basic academic skills.

% |
This popular tést gives only

three-scores for a ﬁupil.' spelling, reading, and’ arithmetic.

.'32." L
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Appendix B
SAMPLE OF A FORMAT FOR REVIEWS QoF TESTS

DIAGNOSTIC MATHEMATICS INVENTORY§7—
b John K. Gessel .

-
"~

e s -

~

' DEsc‘iuPT'mN\\ ' o | .

~.

A revision of the earlier Prescriptive Mathematics Inventory, the DMI is~~
.2 seven-level diagnostic t\sting system grades 1.5 through 7.5 plus.
~The following %l categordes- of skills.ark covered: pre-operational- ‘con--
“cepts, ¢ounting, matching, addition of single digits, additiqn 6f integers
‘with more than 1 digit, subtraction of {ntegers, missing addends and fac-
tors, sequences and- inequalities, measuremént, -plane figures, and inverse
and place value. The DMI fasg from 37 to:179 multiple choice items per
level, with each item testing a separate objective. The number of choices
per test item ranges from 5 to 10. For math skills at this broad level/
of description--"measurement,” "subtraction o?\whole*numbers with reg¥oup-
ing," “§£gments, lines, rays"--the number, of skills per level varies from
11 to 39 and the number of items per skill from 2 to 8. :

To support classroom instruction, the following optional materials are
available. interim tests for monitoring pupils' progress during t year,_
learning activities guidé¥, guides-dindexing the DMI to math tekt serie

and gpides to non-text teaching materials. -

- N N . + -

. L o/
PRIGES: . :

Testrbooks come infpackages of 35 with an Examiner s Manual At thé?ﬁ%%%r
four levels,athe Teéusable test books are 54¢~61¢ per. pupid, Machine scored
'answer sheets are 13¢-16¢ per-, pupil in sets of 503 hand scorable onesuare
f\20Q-40¢ in.setS'of 25. Consumable practice exercises formleveling.pupils_.k“

’beforefgiving the diagnostic tests are offered ‘for 11¢ pér pupil sets
.of- 33 + The Teacher*s’Guide, serving all” levels, is $3.25.¢ Examinatiog =
kits are $5 .50 per level $l6 ob for an all-level kit. Date of information'

~
[

; e*point biserials for»individual items KRrZOs,
‘etest reliabilities, and item difficulties. Estimgted norms ‘are .

¢ R e TAY 428 L L

3
<
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‘ . ' ! ’ T ) ) T " R, L. ’ ) -\- .
. SCORING e oA T a
» N i-
., v'Iests are mdchine scored at a cost of 70¢ to 97¢ per pi;pil. The basic . K
service includes all of the following: .responses, summaries by total . - )
scores of the group. For.»aa additional cost of 15¢ and 25¢ per ‘pupil /4/
respectively, group and individual diagnostic reports are available. :
~ Estimated rnorms are optiemally available. Publisher says that the approxi-
_ mate time for returning scores to the usér is 15 days from receipt. i
v - " .
, The' next page’ shows the form scoring,will take,
. %CB McGraw—Hill 1975 ° T . - , i
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) : Appendix C o .. T ] -
TEXTS QN BASIC SKILLS IN VOCATIONS WHICH HAVE' -
Pl "»’_ TESTING MATERIALS BUILT IN_ ' o~ . . ‘ r
' : . . . ;v 5' . ' ' : ' . -;' -:‘
STJ-Culﬁura]: Education ' . P T, El‘. ' ' ’ "
) Méstering Technical Terms: AG Power/Auto. Indianapolis: Bobbs- LT ‘;
. Merrill, 1976, - , Y S .o v
E T ,‘Matlfematicé For Agriculture. Publication AG-73 _from“ the Ney Jersey . L
LT \“«Vo‘c__ationalJl‘echnical Curriculum Laboratory.i Lo A
= L . . - - ‘..- ~ N -- '-('.\ .
SN Distributive Education L . Lo ‘e 5
- P . . \1 s g
o Donze', J., et al. Distributive Education: Communications. - P PR
N ~ Instructor's Curriculum, ED 170 459. i T 5 - v
3 : . Logan, W and Freeman, H. Mathematics i3 Marketifg.~ New York: o ‘
A . Gregg/McGraw-Hill 1978, : . . Lot
z , . 'o"x . . . o1 \‘ ‘a ﬂ':. ] ° .
S‘g . -~ “=Rowe, K. Communications in Marketing New York: ‘ Gregg/McGraw~ * ° - . .
N Hi11,-1978. . R ’ e , o
C - : Health Educeti‘o'n-,_..‘ et o _’,! _ oL v . - < <
(Hayden, J A snd‘ Davis, H »T. Mathematics for Heal?:h Careef:s. o ‘ :
'?; . ,A\lbany,aNew Y‘ork Delmar,, 1980, o . . . ) - ji
L Mastering.Technic’al Terms' Niii'*bitig. JIndianapolis: Bobbs-Merrill, i : '»;w;s
T N 1976‘ CR I e : , - < ' T

4Occupati lAHome Economics T

PR
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2 P ',.‘-“.. &N - ‘ 4 ’( -, < Lo L \ )
N .
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¥

3 ";: < . ’ ’ ., ’- - B i
“Newhause; f L.,.,and ‘Handy: R. S ~*§asi English For« - =
siness~ Communication. Belmotit, California' Feafon-Pitman, -

. 50
. “h e . -
N e .o * ‘e
. . R - .

.. :

-

iiﬁglish for Business Communi-
Sﬁgut’h-Western., 1980., .. .

oy

2

X

b

i

>

L and Pd.per, : Applied Bﬁsiness .
@South-Weseern,, 1975. ‘
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ﬂiwkinson B.. Teacher Guide ~and Test Anawers To Ten Office Education
Mini—Manuals on Office Communication Proofreading. ED 146 320.

Lo * e - . ~ .

Himstreet, W., Porter, k. J,, and Maxwell, G. W. Buginess English
in Communications. Belmont, California. Fearoﬁﬁ?itman, 1975,

Martinka, Vocational Mathematics For Business. Cincinnati:
South—Western, 1978. :

Words At Work: Clerical/Office. Norwalk, Connecticut: MIND, n.d.

—Technical Occupations e ki

"Mastering Technical Terms: Building Trades.\\Indianapolis: Bobbs-
Merrill, 1976. ' . ‘

2

Trades and Industrial

Ball, J. Practical Problems in Mathematics—Masons. Albany, New
York: Delmar, 1980. -

4 -

Building ‘Industrial Communications: ~ Listening, Speakinglfwriting,
.Reading. Grade XII. ED 088 053. -

4

.

Cooper, G. S. "and Magisos, J. H;, eds., Metrics fqor [55 separate
W occupations] Columbus, OH: National Center For Vocational
and Technical® Education, 1977. ED 134 767.

D'Arcangelo, B., D' Arcangelo, .y and'Guest J. R. Mathepatics For
Plumbers and Pipefitters. Albany, New\York Delmar, 1973.

DeLﬁca, J. Practical Problems in\Mathematics—Printers. Albany,

' New York: " Delmar, 1976. .

ﬁaines, R. .G. Math PrinciplesaFor Food Service bccupation§?~\Albany,
New York Delmar, - 1979, .

r . . .

Hale G 8., et al. Mbdern Mathematics as Applied To Machine Trades.
ED llO 717.7

Hendrix, T. G. and LaFevor; C. S. Mathematics ‘For Auto MechanicsL,
Albany, New.York: Delmar, 1978. Lo 7 eF »

® . 5 [

Heppa, V. Matﬁ'for Masons. ED 164 816'

s
. -

"

’Hoffman, . Practical Problems in Mathematics-Machinists. _Albany,
Nevaork.~»Delmar l980~~~ va“: e

o
s

Huth H C.. Practical Problems- in Mathematics—Carpenters. Albany,
New York Delmar, 1979.,g - ff:- . I

Py

Industrial Communication Reading, Speakingﬁ,Listening, Writing,
Grade XII.' ED-088 051. .- . ) L e e
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Kubala, T. Practical Problems in Mathematics-E1ectricians. Albany,
New York: Delmar, 1973. R

' .

Larkin, J. Practical Problems in Mathematics-Mechanical Drafting.
Albany, New:York: Delmar, 1979:
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Practical Problems in Mathematics-Metric System.

Thompson, L. L.

Glencoe, 1977.

Albany, New York: Delmar, 1980, -

Consumer Mathematics.,
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Weagraff, P, J., and Lynn,;J. J. Communication At Work. New York: , -
- Gregg/McGraw'Hill, 1980, o ’
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READABILITY ANALYSES AND RESOURCES, FOR DOING' THEM

‘
M .

. < . \ * 1. ’
Analyzing Printed Materials {o Determine Readability. Modiile Two of the
Teacher Training Program for Vocational :Teachers. Tallahassee:

Florida State University Vocational Reading and 'Math CBTE Prograp,

. undated. o . o ’

"€, ) ) . . . . * . R

Butz, R. and Gunabalan, L. Vocational Reading Poyer Mandal (Revised).
Minneapolis: The EXCHANGE, 1978. : T e T
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Benmett, J. G. and Munerief, M. C. .Instructional Materials' For Occupas

tional Educé%ion.) Ithéca, N. Y.: Cornell Institute For chupationai
* Education, 1975. ‘ . ot

G e . T ) '
Bormuth, J. R. Developme;?mgf”Readability Aﬂh;ysis. Final Report of Project
No. 7-0052, Contract No. OEC-3-7-07052-0326. Bureau of Research,

Office of Education, U. §. Department -of Health, Edutatiéh, and’ ;\
Welfare. March 1969. . .\
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Readability Study. Minneapolis: Minpesota Iﬁsﬁ#uctional'Materials
" Center, 1978, - E
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Walker, N. and Boillot, M, . A, computetizedrreading level analysis.
'EducationalfTéchnolo%y,w19?9, - 47449, -, ‘ e

jWoladgky, D. S. ‘An Aﬁél‘éis“df Vocational-Technical Education Textbooks. and
- Materials Used Within ‘the State of Conﬂecticut.»jBngmfield, CT: "'~
Bloomfield Public School, 1979. — . 1 oo :
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