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INTRODUCTION

Yocational edecatior has, Juricg e 13

substantial impact on per Ins in tne worktorce

-
b

U

has been achieved thr-ugh the euucaticn and teraining of a jarge segment
of our force through nechanisms outside of tne traditional academic ¢
The increasing demand for more suphisticated and specialized education, for
students to keep pace with advancing technology, 1is reflected in the
curricular offerings and modifications to curriculum in axisting schools cof
vocational education. Recent increases in science and mathunatics
requirements of students 1in Ohio to obtain a high school diploma are
reflective of concerns about the educational system and present difficult
problems for vocational educators.

Tnere has been large scale general criticism of the educational sys*em in
the United States, and particular criticism of students' lack ot mathematics
and science knowledge. Students in the state of Ohic will bpe recuired %o
demonstrate adequate knowledge of mathematics and scierce ir ordes to artain

their nigh school diploma.

Students in vocational education [rogra®s 4re cptairs’ g subitairinal
amounts of science and mathematics within their pregram curricnia, Juestions
have Leen consistently raised, however, abcul the fuai-t,, derin, = oocta=:
ct tnese curricula offerings.

Hard data that could be wused to oblain a o st v ~7 1w ol oy
depth. dand content of science and matnenatics “7ter =g, oy o TR
educatyon programs across the -“tate F oo L oo R -
questicns ang problems.

Thes study was Tnitiated to adaress th.oo Cono oo o000 r
collection  and  analysis of vrelevant aroraal [

objectives were used to guide this study:
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1 Examine or* report the science and mathematics content contir g
within the Dhio Vocational Education Exams (by program ar:z

: etermine the oroportion of juniors and seniors enrolleg -
vocational education programs who corcectiy answer the iname
which reflect science and mathematics cuntent (by r agram area,

B Determine the Jlevel of functioning of studes nts enrolied °
yocational education programs in the areas ©7 s5ci2nte 570!
mathematics (by proaram area).

1. Initiate a pilot study to detarmine the feasibility <!
experimentally comparing students errolled in vocationa:
education programs with students in traditional education
programs on common indicators of science and mathematics
knowledge (by program area).

5.  Communicate the findings 1n writing to aporopriate professiona.
audiences.

The purpose of this technical repori is to evamine the matnem.Lics arg
zcience performance of vocational students in the State of Ohio. re datz
base, provided by the Vocational Instruction Materialc Laboratery. “he Chig
State University (0SU), was analyzed to obtain an indicaticn *f performance °
mathematics and science of students attending vocational programs. A priot
study was conducted under tnis preject to determine tne Teasipiiil, O
expe: imentally comparing the indicatcrs of mathematics 4nd scizncCe v Jw.R00e
of students enrolled in vecational educat™sn and the 370l T2 z-700 &0 7
traditional education.

Haro data for this project was obfained Trom alrinisior o7 "= 00
Vocatiapal Achievement Tests to students “n 2E p Lgrame in 20 Tob
Business and (Ofrice, Marketing, Health Cacupndtion, hHome Lonnemr o, I3t 'raoe
and Industrial Eaucation in 1985  Tne testing corrdinzied o ' RANNIEE:
Instruction Materials Laboratory Fhese 1at Y wove 3pil e . oo
indicaters of mathematics and sciepce abi't, o var Conens
program ar=i. “he iadrcat Pound e ooe 1T T .
nciude -



{1y Mean Percentages of correctly answered mathematics and scirnie
quest.ons by juniors and seniors cn the 3& achievement te:'7,

“91) Mean raw scores and standard deviations on the Jevoi 7
functioning of the students enrolled in vocaticnal eccos:
proqrams in the areas of mathematics and science.

In conducting the pilot study, three forms of the On.> Voczals “a

Achievement Tests: \Wwelding, Home Economics Food Services amy Larperiry we'e
modified. These modified test forms were administered to seniors .n Coliege-
bound apa general education programs. The mean percentages o
answered mathematics and science questicns by students, as well as the mean

raw scores and standard deviations were computed. Tne comparison was made

between the common 1indicatsrs, obtained from the students enrc

-y

vocational, college-bound and general educaticn, to determine the Tezs bility

(]
—
-

the experimental comparative study

In this repcr* Jhe results of the study are poesented .n trres paris
In the first part of the report (response to objectiv 1), tne deccrigtions «Ff
the QOnio Vocational Achievement Tests 1ir 38 programs are presertcc ‘re
second onart (response to objectives 2 and 3) presents tre serformance OF

vocational students e~ irdicated by;-

©1)  the mean percentages of correctly ancwered matherats -
science questions incluZed in these 3€ tests, and

« 7 tne raw means and standard deviations % mabnemitc s L
science items.

it “hraeg of this report (resporse to opieci~ye 4. nedy des o0 onat
urothe nilot stuay which compares the students enroiis=d @ J5on 7 03s e aus
traditionit education oy using these commor ndost oo - T
woitten ceport fLoin parbt the response U, bl -
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criplion Jhie Yaocationa

An indicaticn of quality, depth ang contert of scierce ant mil
obtaired by analyzing the test scores of students 1o 33 progrars wic

Ohio Vocational Education Achievement Teste in 1935,

tc provide the information for <the improvement o7 the Tratruciion

"

purpcse of {he Achievement Text ¢

4
-l
)
e,
[el)
=2
-
)
[
o
¥
’
i
~y
T
[
o
“
-
o
>y
N
5
&

o

goals (Walter & Parks, 1384}

Objectives of Teste

fo: {1} nelp determine 1f the insfiructiona. OGJetlil el ":.°
been achievec.
'2) provide a reliable c«riterion for reviewinyg 7o
curriculum and impreving instruction.
{2} motiveic students and teachers.
1) ddentify deficiencies in facilities =nd 20.ion
£5) assist 1 the process of suapervision.
‘e) help identify strengi®s and wes nesiot LT T
instruction.
‘75 help identify strengths and weakresser 0 T
learning.
2. rel) evaluate reference - terial:
Test Deselcpment
in Leveloping tne tezis) *he tashs performsa L. 77 e . :
area were analyzed. Science principles, mathemat a4l svi '3 ara 07T

The tack/activity analysis resulted i

o]

Vocationat Fducation Achievement Tests were ‘leweiobel Dtreny
weakpesses indicared in subtest scores suquest a reviow U7 Leston
Course of Study tc take advantage of pogram strengt

areas.

s necessary for successful performance were 1. led oo e3ln W

TaTarsat on from wrpcr 3l Stemns

Iy
i
]
Folga
e
i~
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These tests, including the task/activity analysis.

aoplicability 1o current

échievement test in 3
questions with

Part [
comprisead of 7-16 subtests acco
recuirements for a specific occupat

Ms 1ematics and Science Content

Test items wh:ch measure

included in the con

T Tren S = PRSI

deﬂ;&xtj a1t e ., > Lt
4, apd the STemt oot ool Jalg s S
lTipinated. Pe re,iI6a eI Tl LE
understanding in spec Tic wocatioral 27225

gccupationa’

g vocational

four-alternative

ang Part I[.

E
[43)
Uy

rding to the auties certitrac iz The
ion in the tagtk 2n3 ;575
the abr'ity of students o maTl em3trIs 2O
5 £ + - . - P -
text C©T These subtest:s she Lestt o wne

.
N

analyzed to determine whether the items were mathematics or s enre o.sli 705,

v < - i €3iad imve o cmar s Ry ae- - A& e . e T e g
The items were also classified intr soel 1977 branine: 7 7o - 70 Te

mathremat cs and sciance

me seblecl areas icentiiied f
- Has3iC mathemst 05
N
- Aacebra
v . ~ PG P S TS IS
e subject areas aeailtitad

- Physics

- Chemistry

- Botony

- Loology

- Geolugy,Meteoroicay

£

he number and proporticn of

i the tests are presented 1n Table

™
- Fiane geomng
- Ty et
IR ARES ISR T HI R

17



were
the total

total

identifed both

number of

fe 1. the tofal nomfer ©oF lest stems voooo foon F45.004 ’ YO
+ - ~ o T~ - - -~ S & ~ - - s
mathematics and science questions vange from 4-12) ar: ¢-74-
- . , . ‘ : -
. The proportions of mathematics and science guestions o thz

of test items are .01-.40 and .01-.70 respectively. Some item,
as mathematics and science questions. For this reascen,

number of questions in matnematics and science might elceed tre

questions in the test, e.g., see industrial

Another

academic

[«¥]

Aptitude |

(s

and reliab

academic  a°

caoh sub*
h Y
anaingiss).

through 47 contais a description of each of the 38 vocational area
ncluded in this description is a Tisting of the subtests, the
of items in {he science z2nd math ares: included on the test, ard a
nce and math item
tituds
aspect of the Ohio Vocatiopal Testing Frogram 15 an indicator of
ptitude, This measudre i35 titled ‘he Short Form Test of Academ:s

This test has demonstrited high levels of validity

ility and s well recognized as a

"
e
[§]
3
i
-

good indicator of
2iiity. The test is comprised of 8% items broken down in‘c

(20 items), (b)) analo

~ e b ' -
a3 45 wei: as & non-langyage  subtest
. T - \ - -
4 131GUage  subtest score  (wooabular
Tetyde soove {sam o of tra fo oy -
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Nupdd of i mayientage o
1

VOCATIONAL AREA METE .

AGRICULTURAL EDUCATION thig!
Agricultural Business 3
Agricultural Mechanics 2o
Farm Managemen . £ s . . . LT
Horticulture i E : ‘ o "
Production Agriculture S : -

BUSINESS AND OFFICE EDUCATICH

Accounting/Computing ay o ) _ ,
Clerk jypist o . ’ ) -
Clerk Stenographer L

Data Processing
General Office Clerk
Word Processing

MARKETING EDUCATION
Apparel and Accessories
D E. Food Service Peysunre
food Marketing
General Merchandising

HEALTH OCCUFATIONS EDUCATIGH
Dental Assisting
Medical Assisting
Drversitied Health Cooupriv

HOME LCONOMICS EBUCATION
Fabric Services
Home Lconomics Food Servi. e
Community and Home Servicoes : ‘.
Child Care Services : ‘

]"U) T
b Vo




TRADE AND INDUSTRIAL EDUCAT on
Auto Body Mechanics
Automotive Mechanics
Small Engine Repair
Diesel Mechanics
Carpentry
Construction Electricity
Heating, Air Conditioning an Re¥v -y
Masonry

Industrical Electronice
Commercial Art

Drafting

Lithographic Pyyns oo
Machine Trade.

We lding

Lometolo

ERI
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Sample Te.1-

Test 1 Agriculiura: pusiies.
There are 9 subtests i 2 =
crayviovely ddentified test ana:, s

s
t
(4

contains the follawing sub

=
{u
—
]
(s
i

Agricultural Careers

Human Relations

O0ffice Procedures
Agricultural Service Animals
Advertising and Promotions

[6 SN < NN ST I o I S

The mathematics questions are i basic mathematics and represent

of the total test items.
subject matter areas in which science
chemistry and botany.
microbiology, anatomy and psychology.

Mathematics
T

he
dat

ue date of a
>

d
ed March 17 is:

T fond ™y s
PR i <

[~ [+
<

'_i'..»J

~J L5

s
D

Farl £ ocontaing wme Tuluw.orel 2uTlelng
6. Agricultural Service-P a3t
7. Sales
2. Marketing ana Storage
9. Money Management
o
~
The

The proportion of science questions is 13%.

a.estions are found include predomirantly

Few questions zre found in the area of zoology,

r
V3
carpohydrates
atatabil ity




Aavicaltural Mechnagp oo

containg 1

Service Repair Engine . Charging Sys
Carburation Systems . Cranking Sy
biesel Engines a0 Ignition Sys
Cooling Systems ii.  Power Trains and
Hydraulic Systems 1.
Brake & Steering . Heating, Ventilation & Air
Equipment Assembly Conditioning

- Personal Development

e
em

There are 6% mathematics questions and 22% science questions in
test. The predominant subject matier area for mathematics questicne
mathematics. The science guestions are concentrated in physics ana
chemistry.

Sample 1temws.

Mathematics Sgiange

that a reservoir holds 46 gt. of ¢ stem w "h ore o
how many gallons are required to * e
the system?

The manufacturer specificatinons sta you replace 3
i
i

move
move
move 5

L
L R L S A =

O

ERIC
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SR Farm Management

4’().

"nis test conta -

Part 1 HCR
1. Plan & Supervise work e Fran Lrop Entadg
2. Analyze Farm Records /. Market Farm Products
3 Building & Structures g§.  Plan Livestock Enterpri:-
4. Finance Farm Operations 5 Equipment & Machinervy
5 Maintain Inventory o~ 0. General Management Dut.o:
Supplies 11 Employment Procedures

o .

There are 20% mathematics questions and 12% science questions inciu
in the test. There is a stronger emphasis on mathematics especialiy o

y on
basic mathematics than szience. The eimphasized content areas on scierce ar=
physics, chemistry, and physiology. There are some questicns in gecmetr..,
microhiology, psychology and geology.

Sample items

Mathematics Science
[f a farmer meves feed storage to an There are different purposes Yor
area closer to the feeder, 40 minutes ventilating livestock buildings in

f time will be saved daily. The 1ot  warm weather vs. cold weather. Wwhat

is used 275 days each year, and labor primary function does ventilation serve
cost is $3.50 an hour. How much in cold weather?

savings in labor would result in one

year if the feed storage wa: moved? 1. Admits light into the buildirg
2. Moves odor out of the building.
1 $ 425.95 B Vents moisture laden air to
2. 3 641.66 the outside of the building
3. 5 841.0% - Maves air and moder .. es
4 s 38,500.00 cemperature ¢f the nuilaing
FRIC <

[AruiToxt Provided by ERIC
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Te:r 2 Aorticuiture
"frs test contatne o1l
Part 1
N Soil and Plant Science ; Tur® Sery (-
: Production Floriculture S Nursery
3, Retaii Floriculture . Landscaping
1. Garden Center U Fouipmen . o0 iie
5 Personal Develcpment
b Fruit and Vegetable

Production

Science is emphasized more than matnematics in this test.
of science questions to the total number of test items
mathematics questions comprise 4%. Chemistry, botany,
areas of content which are emphasized most for science
emphasized most in the mathematics ares.

Sample items.
Mathemat:cs Science
The total square footage of a p=2a w“hen planting annual p°
9" by 36' is: soils, the root shouls
1 224 square feetb. I. % exposed
z 274 square feet. e % exposed
’ 326 square feet. E 3/4 exposed
1 374 square feet. = completely ¢ v <

15 26% wnile
physics are thres
whiie genera!l math 3

=

The groportion

the

[Val

ks

[

yl

by o
8]
Lt

13
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ve subtects are oo

Beef Production

Small Grain Productio:
Sheep Production

Soybean Production

Crop Chemical Application
Agricultural Construction

YU £ Lad B bt

There are 6% mathematics questicns and 24% science questions 1n th
A1l mathematics questions are in basic mathematics.
chemistry and botany are subject matter areas where most of the guestin

science are found.

Sample items.
Matnematics

A machine's harvesting capacity is
300 bushels of corn per hour when the
average corn yield is 150 bushels per
acre. If a farmer works 100 hours.
how many acres of corn can be
harvested?

50 acres.
150 acres.
200 acres.

150 acrec

PO et

o Las
{

Fart

Opecator Equipms: -
Dairy Production

3.

9. Corn Production

i0. Swine Production

il. Forage Production

12. Employment Procedure:

JLreney

locations is:
trucking fever.

shipping feve: .
voung fever.

ba T B et

~

i
Physiolagy, physics

s
)

respiratory fe.z-

5 u
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Busine«s and Office tducatio

Test o A~counting/Computing “le-s.
There are 10 subtests in-i
Part 1

1. Sales & Receivabies

2. Payroll Records

3. Maintaining Inventory
Records & Files

4. Completing the Accounting

Cycle
5. Worksheet Information

Pt}

o

10.

Fart ¢

Processing Purchases % b=
Specialized Accounting &
Functions

Cash Receipt and Payments
Mechanical & Electronic D33
Accounting

EFmployment Procedures

The proportions of mathematics and science questions included in tihis
test to the total number ¢f test items are 15 and 2 percent respectively.
The subject matter area where all mathematics and science guesticns are found

are basic mathematics and physics.

Sample 1tems.
Mathematics

Alice Lincoln's capital at the
beginning of the accounting period
was $6,000. She withdrew $400. Her
capital at the enc of the accounting
period was $6,300. Net income was:

300.
500.
600,
700.

Fb Lo NI =t
W £ O

Science

An input/output device that <sr

transmit and receive data ogva- “ne

telephone is known as:

a terminal.

an optical scanner.
an external storage oro-
a printer.

b BNy e

e

©

15
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[
Falu

. Dictation <. Communications
“ Corresponderce 5. Copy Reproductions
5. Fipancial Recorcs .  Record Management

Personal Developmer
Employment

Mathematical and science questicns included in this test are % a

6 percent of the total number of test questions respectively. Al
guestions are predominantly found in the area of basic mathematic
science questions are found in the area of physics and geology.

Sample items.

Mathematics Science
1T 30 1s used as the center point of A getalled set of instructicn
the paper, you would set the two the computer to enable the pr
margin stops for a 70-snace line a': of data is cailed:

1. 12 anea 90, 1. statistical computa

2. 15 and 85. 2. processed data.

3 20 and 85. 3, flow charts.

4. 25 and &G i a3 computer progra”

7
*




ERIC

Yoot 3
Part 1

Filing

Proofreading & tditing
Mail Procedures
Employment Procedures/
Human Relations

(B2 I -~ PSR NP,

Mathematical questions and science questi
and 1 percent of total number of test items
on basic mathematics and physics.

Sample items.
Mathematics

Monthly sales are as follow:

January, % 9,800; February, $ 10, 07
March, $ 7,500; and April, % & (u©

fre average monthly sales 1is:

-

-

e Ll BN ped
L3 1S O Ar
h iy W o
N fed e femd

-

D Lar £ D
Tl OO

a7 i

Letters, Memos & Enve s

2art /7

PSR

Keports, Manuscriois o =
7 Acccunting/Calculating
8. Telephone & Recepticmist T .- -

&

Machine Transcripticr/we o
Processing
10, Reprograpbics

Iy

ons included in th, s %
1 1oquLesT

Sgience
A wvisual dispiay word Lollet: 0
mRCHTNe UsSes a:

1 computerize

2.  magnetic

device.
3. Tv-Tike screen (CR7).
& facsimile type macnire.




l HE e oppouRilong
' ere are IU osubu
l Part ] arn o
: Computer Systems - Fiow Cnartyo.
l Clerical Procedures 7. 0ata Entry
3 Programming Languages 5. Operations
4, Human Relations 9. Business Math/Acc. i
' . Automated Electronic L.F. IR Empicyment Proced
Equipment
l The number of mathematics and science questions in tiis test are iU =™t
76% of the to*al number of test guestions respectively. The mathematics
questions are concentrated in basic mathematics. Some questicns are fourc .-
the content area of algebra. Physics is the subject matter area where i,
the science guestions are found
' Sample items.
Mathematics Science
l The number 357 cmvermiﬁ LoonLnan when the file protection riny -
code d decimal (BCO) is: affixed to a magnetic tape -ee.. T =
computer operater finds it s
1 5011 0011 0101 mpossible to:
2. 3011 0101 01il.
p 0101 0101 CO0lL i remove the tape rac: v .
. J111 0111 OlCL. tape unit.
X check the tape .Lum o7 02
Tibrary.
l write information or the tale
read information o e
Faos
Q .
ERIC Ji

[AFuiToxt Provided by ERIC
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Teer 10 Jerneran Office Lhere
“ieven subtests are ; ; -
Part 1 vart oy
L. Typing Forms ang Rep. - T ‘ keceptionist Sut.co
‘. Reprographics . tetters and Lorressonoe o
3. Employment Seeking . Financial Records
4. Composition and Editing 3 Telephone Communicat:c
5. Records Management 10, Word Processin’
il Accounting Functiors

There are 9% mathematics questions and 2% science guestions in this tes!
A1l mathematics questions are found in the content area of basic mathematics.
The predeminant subject matter area where science questions are congentrated
i h

s physics.

Sample items.

Mathemati.s Sgience
Compute the “””’”"“y cimpioc omtoeoot “ocording dats o~ Caroc
on $ 300 at 8% for 120 days. L3t a data can be processed o)
360-dayv year. 15 calieq:

i $ 6. 1. input.

z 8 Z.  output

: . > sf&rage

" T T4 3 crisin

Q N
ERIC IL

A ullToxt Provided by ERIC
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(SRR

There are 4% mathematics questions and 12% sc’ence in

R AR

Trare are ten
Part 1

Typing & Transcriptiso
Reprographics

Word Processing Corcent
& Procedures
Business Transaction
Proofreading and Edi

'}r\c’"

=)

The mathematics questions are all

are concentrated in physics; some
Sample items
Mathematics
If 30 is used as the center point
the paper, you would center ANNUAL
DINNER DANCE by beginning to type
1. iz,
2. Lk

b

WS )~

~
Wi

(8

Automated wora o
Equipment

Receptionist Dutie
Composition & Dictar
Records Management
tmployment Procedgures

~

cluged i

in ba51c mathematic The sciernce
questions are in ﬂs;cno‘:qw

Science
of A device which zan read proris:

typed characters and corvert

at input for a visual text egit

1. GCR.

3 {".(’F

-, PRy
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“here are 10 subtests nc’ el T e
Part 1 Part £
.. Cashiering 5. Product Knowleage
2. Merchandise Dispiay 7. Receiving & Marking "=
L Sales 8. Support Functions
4. Stockkeeping & Inveniory 5. Customer Services
Control 10, Cbtain Employment
5. First Line Management
There are 6 and 1 percent mathematics angd scienre guestions reile
in this test. The questions are concentrateg in basic mathemat s 390
chemistry.
Sample items
Mathematics Science
The store is running 2 20% reduczion Poiyester yarns are pr m2:"  Li<C

sale.

toas 1T ek

Jar

How much deces 3
for 3 coat priced at §

R - 7
g rducation o

istributive Foaloa

Apparel and Accesscrirs.

customer pay
59.957

1
& e

38.:
47.5

e
jol s B

Wbty B B
o AL L WD
T ~J W

fanrics to:

J

,
ol

increase durability
repel moths and insect:
provide wash and wes»

[ad g b

benefits.
1. simplify construct-orn o
gjarmena,,

ST L -

21
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Te,t o7 £. Faod Service Personnal.
The fest contains 12 sublests 3: L dwEl
Part 1 Pary /
N Restaurant Maragement 5. Employment Procede -
Zz. Inventory & Purchasing 7. Human Relations
Procedures 8.  Communications
3. Business Principles 3. Selling Principles
4. Waiter/Waitressing 10.  Advertising
5 Cashiering 11.  Product/Service Information
12.  Safety & Housekeeping

The number of mathematics and science questions are 6 and 10 percent of
the total number of test questions respectively. The predominant subject
matter areas for mathematics questions is basic mathematics, and for science
questions in psychology.

Sample items.

o

Mathematics Science
What 15 the sales tax on the Motives that prompt action because of
following items, if the tax rate is the appeal of love, fear, vanity,
4%? pride, prestige, desire for comfort,
2 Cheeseburger Platiers - $2.95 ea.  and desire to be envied are:
1 Ham Dinner - $2.65 ea
U S 1. rational buying motives.
2% 5L 2. selective buying motives.
ki 3.5 5. patronage buying motives.
% by 1 3

emotional buying motives.

I
i

22
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e e L

re are 11 subtolio
- [ '3
Part 1 rarty Z

Empioyment Prucedures = fublic Relation:
Human Relations ;. Service Technolugy
Business Principles . Product Informat:ar
Communications >, Pricing
Financial Operations C. Operations

: Advertising and Displiay

The number of mathematics questions are 10 percent and the number of
science questions are 4 percent of the tctal questions in the test. The
subject matter area where mathematics questions are concentrated is in basic
mathematics. And the predominant area where science questieons are found is

psychology.

Sample items.
Mathematics Science

A customer's purchase totals $ 7.93, The best method of handlirg a ¢ifficult
but they only have $ 7.00. The customer would be to:

customer decides not to buy an i

worth § 2.39. what 1s the new . maintain a superior attitude.
purchase price? . refer the customer to a _ales
representative.

offer the customer 3 sample
of another product.

ask questions to determine
why the customer is upset

AR RS I o]
Pt A0 WL gl

4 BT W Y
LTt

oL
(S
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fesoe % ene L Merchandis o
fher are 12 suntest- -
Part 1 mar
H Employment Procedurss d Selling
2. Human Relation ©. Marketing
3. Business Principles 3. Cashiering
? Communications 3. Inventory Frocedures
Financial Transacticr s i0.  Housekeeping & Securitiy
12. Advertising & Display
12, Product & Service Technolegy

T e

the total questions in the test respectively. All mathematics questions are
found in the area of basic mathematics whereas the science guestions are
concentrated in psychology.

Sample items.

MathematicCs Sciwine
Clyde's Cycle Shop offered to seii’z Tre best definition ¢f a tu, g 7ot .,

$ 275.00 motorcycle for 10% down and
$ 18.20 a month for 18 months. Whral

is Lhe finance charge? 1. a force which directs
behavior toward goals.
1. § 52.60. 2. a determinant of consumer
2 $ 82.10. behavior.
R $ 247.50. I the reason why people
- $ 327 60 purchase items.
1

an internal stru-fure where
experience and behav..r are
related.

~d

- .
St

24




Test

Anatomy
Microbiology
Dental Emergencies &
Pharmacology

Dental Laboratory
Restorative & Impression
Materials

Preventive Dentistry
Ethics & Personal
Development

R T
Sterit zation

wn PRI S S

~d CH

et et oo

fond
(9%}

o

25

Dourt -
FarL g

8. Radiology

3.  Dental O0ffice Management

0. Chairside Assisting - Basic

1. Chairside Assisting - Prosthetics
2. Chairside Assisting - Oral Surgery

& Pathology

Chairside Assisting - &
Specialties

Expanded Duties

ther

=Y

In this test, the number of mathematics questions is 1 percent and the
number of science questions is 56 percent of the total number of questions.

suieLe qucbbluna tmpuaach puyaruougy,
There are several questions in psychology, botany and zoclogy

microbiclogy.

Sample items.
Mathematics

The angulation used 0
andibar molar ares |

i
[w)

PE Ly e 4

pd PN
RS}
o

}
1

[P

[AFuiToxt Provided by ERIC

!! The mathemat1c quest1ons emphas1ze basic mathema»1cs and geometry

And the

cnubumy, uucm::uvy, Phyblbb,

Science

the correct
cate cement sroula b

with the slab at
temperature,
mixed:

(¢

5111

15-30 seconds.
30-45 seconds
46-60 seconds.
60-90 seconds

N N

-

~
.
g




26

Part 1 c
. Personal Developmert . Sterilizat
2. Body System /. Laboratory o
2. Clinical Skitis b E.K.G.
4. Medications 9. X-Ray
P Medical Office Skiil. 15, Diet & Nutrizioe
il. First Aid
12. Mecical Terminolog.
13. Medical Office Computat -

The machematics questions are 6% and the science guestions are 64% of the
total guestions in the test. All mathematics questions are basic ma‘nemst’cs.
The §cience questions emphasize physiology, anatomy, microbiclogy.
physics and chemistry.

Sample items.

Mathematics S¢ience

The majority of disease-protuc g

You received a statement of medicai
icroorganisms require:

supplies which included: 1 box of
injectibles $ 38.00, a box of

syringes $ 35.50, 1 gallon alcohol

$ 2.60, 2 gallons distilled water at
$ 1.29 each. The check for payment
would be:

1. $£74.50.
z $ 78.39.
13575 868,
: T 81.52

-
b
[0
W]

=<

[T
[a®
i

dryness, cooiness and .
for growth.

2. moisture, warmth and oxygen
for growth.

3. dryness, warmth and oxygen
for growth.

d moisture, cooiness and a»
oxygen free envirermert
ar wth

D N B I N I Ty R A N B Y W BN BN EE TE aa

O
Rl

E
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Te-- .7 hvarsified Healtn Ooqcupat ool
The test consists of 11 subless
Part |
i Anatomy & Physiology
J.  Asepsis & Sterilizaticn
3. Vital Signs
4.  Acute Care Nursing
5.  Ward Clerk 1
1
There are 4% mathematics questions
A1l mathematice quections are in the arez
0

2 fe]
questions are concentrated in physiology, micro-biology, anatomy, chexi

and physics.

Sample items,

Mathematics

You received a statement of mecica!l i

supplies which included: 1 box of
injectables $ 38.00, 1 box of
syringes $ 36.50, 1 gallon alcohol

$ 2.60, 2 gallons distilled water at

$ 1.29 each. The check for payment
would be:

1. $ 74.50.

2. % 78.39.

' $ 79,68

> L2158

bt Oy O CO S

()

Af Raeie- mathamatire
o [ RS gy - TIENA W F v 1 W 1 e w3

and 63% science questions in t
<

el

>

rx

Emergency first s

Long Term Care Nuirz:rg

Home Health Aide

Medical Assis”ing & lapcraiov;
Dental Assisting

Personal Development, Empicymert
Skills and .thics

The

1. Adrenal Cortex.

2. Isiets of Langerhea-.

3 interior portion oi toe
nituitary.

4 interior portion ~F ro w0




Home Econom:icy Ldurel

[

Test 1G. Fabric Servi.es

Part 1 Part 2
1. Alteration Specialist 8. Interior Desiyn Spao--
2. Custom Dressmaker 9. Drapery Consultant
3. Custom Tailor 10.  Drapery Maker
4. Fabric Coordinator 11.  Drapery Installer
§. Fashion Coordinator 12.  Slipcover Maker
6.  Power Machine Operator 13.  Upholsterer
7.  Dry Cleaner 14.  Refinisher

15. Careers & Employment

The number of mathematics items is 6% of the total items of the vost.
Tre questions are concentrated in basic mathematics, and some questions are
found in the area of geometry. The proportion of science items to the .uia!
number of items is 7%. Chemistry and physics are the subject matter areass
where science questions are concentrated.

Sample items.

Mathematics Sciernce
How many widths of 48" fabric would Dry side agents used in ary < agnin:
would be needed to make sheers for a included:
window with 60" rods, 3" returns?

1 acidic acid and digester.

1 Z. 2 rust remover and ammonia.

2 3. 3 paint remcver and acetate.

3 4. 4 synthetic detergent ang

i :

ammonia.




: daker - diming Room Ser . :

z Cook/Chef +.  Lafeteria Line

3. Pantry Worker . Sanitation and Safet,
4. (Caterer . Storeroom Operations
5. Dietary Aide 10.  Careers & Employment

The proportion of mathematics questions to the total test questions is
5%. These items are concentrated in basic mathematics. The proportion of
science questions to the total test questions is 17%. Microbiolegy, chemist~y
psychology, physics, physiclogy are predominant subject areas for science
questior;. A couple of questions are found in the content area of botany.

Sample items.

i
i
I
i
|
i
i
L
|
i
i
!
!
1
1
1
1
1

Mathematics Science
A cake measuring 18" x 3g" cut e Fermentation of yeast ~oo
3" x 8" pieces will yieid how man, agonmpiished by addirg
servings?
1. sugars.
1 45 2. Teavenings.
: L4 3. shortenings
; o 1 s3its.
g4
Q 1&.,

Aruitoxt provided by Eic:
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Personal Care for Patrent
vital Signs

{ift, Move, & Transport
Patients

Perform Special Care
Infant & Child Care
Provide Food Service

T

Las

PRC I o Y

The percentage of mathematics questions is one.
The percentage of science questions is 31%.

all basic mathematics.

, Care of Cleaning
5 Care of Furnishi
G Care of Resilient
Fioors

10. Care of Draperies, Uphc'-%s
& Carpeting

1. Provide Room Care

12. Care of Restrooms

13. Care of Public Areas

14.  Provide Laundry Service

15. Careers & Employment

These questions ars

The

questions < . concentrated in the subject matter areas of physiology,
microbiology, chemistry, anatomy and psychelogy.

Sample items.
' Mathematics
A Tinen storage shelf is 18" deep,
| 60" wide. Which foided bed sheet
would fit neatly on the shelf?

L !

[AFuiToxt Provided by ERIC

Science

A patient condition that v..tl .-
reported immediately 3s

1. depressed attit.ce
: constipation.
3. changed eating han

4 braithing diff-ou’ "




shild Care Career
Center Administrat:a-
Haintenance

srogram Planning
Evaluation

Special Needs Children
Health & Safety

~3 D T e e

(¥ o B

oy yed (D

ot G o @

rart £

Activity Selsctian
Structured Activity FPrepars .o
Unstructured Activity Supervi -
Routine Activity Supervision

Nutritien & Snacks

There are 21% mathematics questions in this test, which are ali in
area of basic mathematics. The percentage of science questions is 56.

questions are concentrated in the area of psychology and physiology.

the
These
Some

science questions are found in the areas of chemistry, micrcbicology, physics.

botany, zoclogy and anatomy.

Sample items.
Mathematics

You are responsible for collecting

$ 1.35 each from a ciass of twenty-
three children for a special assembly
Four of the children did not pay.

How much money did you turn into the
office?

20.25.
25.65.
26.25.

RE
33.03

DL BNy e

1LY 45 4R

Science
A child's language deveiopment Can be
best evaluated by observing cniigren:

3R N el

in parallel play.
talking .ogether.
lTistening to a story
singing in a grouc

31




There are 14 subtesus

1

32

Part 1 Part Z
1. Welding 7. Trim and Hardware
Z. Repair and Strengthen 8.  Glass Replacement
3. Patch and Fill 3. Frame and Unit Body Repz. v
4. Fiberglass Repair 10.  Suspension Systems
5. Panel Replacement 11. Engine Cooling Systems
6. Refinishing 12. Air Conditioning
13.  Electrical System
14. Shop Management and Operations

The number of mathematics items is 7 % of the total number of items on the

test. The questions are concentrated in basic mathematics. Several questions
are found in the area of geometry. The number of science questions is 23 % of |
the total que<tions. These questions are concentrated in physics and chemistry.

Saiple items.
Mathematics

Four galions .f plastic filler

$ 30.00. what

b e {ad TN ped
w6 L Y

bt L) ~d
F SO D

w6 3 (Y

is the cost per p'n

(I

3

I
|
I
x,acetylene cuti-ng »< » profe-t oF
blowing.

Science

meiting.
ox1dizing.
melting ang = v

Ta fad 1w bt
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LAutomotive Mechanics

contains 16

[l
Fary oo

rart 1

Service Management .

Lubrication & Preventiur 3.  Accessory Sy

Maintenance 1G.  Transmission

Engine Service Repair . Drive Line

Cooling System . Emission Systems

Fuel & Exhaust Systems . Brake Systems

Ignition Systems . Steering Systems

Cranking System . Suspension Systems
Heating, Ventilation & A:-
Conditioning

There are 12% mathematics questions on the test. These geustions are
concentrated in basic mathematics. Some questions are found in the area of
geometry. The percentage of science questions is 34. These questions are
concentrated in the area of physics and chemistry.

Sample items.
Mathematics Science

A repair job required 8% days. At The best time to drain engine ¢’
$ 48.40 per day, what was the total
labor cost? . when the engine is
. when the filter is
.60, 3. after setting overnign
.50, 4. during a tune-up.
.30.

.30,




R .
snasl Engipe Repa:»

‘nere are 15 subtect:
Part 1

Tools and Fasteners

Fuel & Exhaust Systems

Cooling & Lubrication

Systems

Short Block & Governgr

Systems

5. Charging & Electricai
Systems

6. Starting System

7 Mechanics Mathematics

Lo PGS ped

There are 12% mathematics questions in this test.
concentrated in basic mathematics and geometry.

oguestions included in the test.
chemistry.

Sample Items.

Mathematics
If the pinion has 14 teeth and the
ring gear has 63 teeth, what is thz
rear axle ratio?

&

e PN et

Fary

B g g L0
et g KO

-

 pd oot e

b

10,

11

4L

12

e

13.
14.

in

A o

The questions are concentrated in physics and

T
i
-

a

armature for a possiblzs grourg s

v

o
e T
Pl 4

\Y

o

ignition Systems

Valve Train System:
Troubleshooting

Lawn and Garden Eqguipne-=
Motorcycle Equipment

Marine Equipment

Snowmobile Equipment
Business and Shop Operaz-cn

These guestions are
There are 23% science

he inct, ument used 1o check *in

2%}

i a voltmeter,

a micrometer.

R

in ohmmeter
i 3 caltiper.




- S
[
¥

Test 26. Diesel Mechanics.

There are 14 subtests in thiz test whiir aro:
Part 1 Part 2
1. Service & Repair Engine 7. Cooling Systems
Z. Fuel Systems 8. Drive Line
3. Intake Systems 9. Steering Systems
4. Charging & Crarking Systems 10. Brake Systems
5. Electrical & Ignition 11. Suspension Systems
Systems 12. Heating & Air Conditicning Sysien
6. Hydraulic Systems 13. Lubrication & Preventive
Maintenance

14. Service Management

The number of mathematics questions is 5% of total questions in the
test. The questiuns are concentrated in basic mathematics and geometry. The
percent of science questions to total questions is 18%. These questions are
concentrated in physics and chemistry.

Sample Items.
Mathematics Science
The long end of a Teaf sr-ing is Some valve: are cooled by partiaily

21-7/16". What is the length of the filling their hollow stem with:
short end if the overall length is

33-1/2"2 1.  water.
2. sodium.
1. 11-7/16". 3. calcium.
2. 12-1/16". 4. hydrogen.
3. 12-1/8".
4. i3-1/8".




2
[

s ouE =
~4

Test Larpentry.
This te L contain: 11 3w exhis whlonh
Part 1 Pars .

1. Blueprint Readirg 2, Roof Framing

2. Surveying 5.  Roofing

3. Foundation 10, Exterior Finich

4.  Floor Framing 11, Interior Finish

5. Wall & Ceiling Framing

6. Insulation

7. Mathematics & Estimating

The number of mathematics questions is 25% of the total number of
questions in this test. These questions are concentrated in the area c¢f basic
mathematics and geometry. The number of science questions is 12% of che total

questions. The predominant content area where science guestions are
concentrated is physics.

Sample Items.

Mathematics Science

How many ceiling joists would be The nails used to fasten alumrun

needed for a 28' x 56' gabie roof soffit material should be:
using 14' ceiling joists at 16" o0.z.7

43 joists. 1. screw nails.

56 joists. 2. galvanized nails.

86 joists. 3. stainless steei -z«
112 joists. 4. aluminum nails.

Wl S G N an O D A O E e BN O SR e
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Test 28. Construction Electricity
There are 11 subtests  nclumes ~» i, 205, v
Part 1 Part 2
1. Basic Electricity 6.  Safety
2. National Electric Code 7. Service Entrance
3. Planning and Layout 8.  Motors and Controls
4. Rough-in Wiring 9. Low-Voltage Systems
5. Finish Wiring 10.  Electrician's Mathematics
11.  Personal Development

The number of mathematics questions is 16% of the total questions in the
test. The guestions are concentrated in the area of basic mathematic:. The
proportion of science questions to total guestions is 29%. Thesa questions
are predominantly concentrated in the area of physics.

Sample items.

Mathematics Science

In a transformer, the primary to Thermal insulation refers to:
secondary turns ratio is 3:1, if the

primary voltage is 600 V the secondary 1.  noise reduction.
voltage is: 2. sound transmission.
3. heat loss prevention.
1. 200 V. 4. moisture prevention,
2. 300 V.
3. 1200 v.
4. 1200 V.
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Test -©  Heating, Alr Cenditioning and Refrigerar
There are six subiests 1n this test. [Tney ave
Part 1 Part 2
1. Installing Refrigeration 3o, Service & Repair Refrigerat:on
& Air Conditioning & Air Conditioning Equipment--
Equipment Mechanical
2a. Troubleshooting Refriger- 4. installing Warm Air Heating
ation & Air Conditioning Systems
Equipment--Electrical 5a. Troubleshooting Warm Air Heating
2b.  Troubleshooting Refriger- --Electrical
ation & Air Conditioning 5b.  Troubleshooting Warm Air Heating
Equipment--Mechanical Sytem=--Mechanical
3a. Service & Repair Refriger- 6a. Service & Repair Warm Air Heating
ation & Air Conditioning System--Electrical
Equipment--Electrical 6b.  Service & Repair Warm Air Heating

System=--Mechanical

The number of mathematics questions is 2% of the total number of items
in this test. The questions are concentrated in the areas of basic mathematics
and geometry. The number of science guestions is 25% of the total juestions.
Physics and chemistry are the predominant content areas where scierc. questions
are found.

Sample Items.

Mathematics Science
The number of 6" square pieces that The electrical pawer outier far 3 unitl
r
can be cut from a 24" x 8' galvanized may be checkeg by:
sheet js:
1. 0. 1 an amneter.
Z 4. : a test light.
3. i, £ a watimeter.
G S 1 an ohmmeter

i
—
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Test 30. HMasnny,

B . - =

Pary 1 Pary ‘.
1. Prepare Matorials & Job Site o Miscellaneous Ma <. - <o, 0.
2. Lay Brick and Block tc a 7. Concrete Masonry
Line 8. Surveying
3. Lay Brick and Block with a G. Mathematics and Bluepr.nt Fea il ]
Plumb 10. Personal Oevelopment
4. Fireplaces and Chimneys
5 Arches

This test consists of 8 percent mathematics questions. These questions
are concentrated in the areas of basic mathematics and geometry. The proportion
of science questions to the total items of the test is & percent. And these
questions are concentrated in the areas of physics. Several guestions are
found in the areas of chemistry and psychology.

Sample items.

Mathematics Science
A fireplace 6'4" wide is built in a To prevent shock, an eieciricai
room that has an inside measurement powered mortar mixer must be:
of 11'2" along one wall. The length
of the remaining space is: 1.  wired.

2. elevated.

1. 2'5". 3. grounded.

2. 410", 4 insulated

3. 5710".

4, 17'6".

oo
-
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2t. Communication Product Electronti:
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This test consists of 13 subles’-

Part 1 Party o
1. Personal Development 7. Audio System-
2. D.C. Electronics 8. Radio Receivey Sysism:
3. A.C. Electronirs . T.V. Receiver Systems
4, Active Electronic Devices 10.  Transmitter Systems
5. Electronic Circuitry 11. Antenna and Transmissicn =y 7<7:
6. Electronic Test Equipment 12. Special Systems

13. Digital Logic System.

There are 22 perc-nt mathematics questions included in this test.
These questions are in basic mathematics and algebra. The number of scierce
questions is 76 percent of the total number of questions in this test. Pnysics
is the predominant area of ccntent where science questions are found.

Sample items.

Mathematics Science
The answer to the following binary The core material of an giecy Imagnzt
subtraction problem in binary is: must have a high:
11011010 1. hvsteresis.
- 10101101 2. reluctance.
3 retentivity.
1. 001011012 4 permeability
2. 10&',!01112
3. 001’11002
4 101021012

0




Test 32. Industrial Electronics
This test has 13 suttests inss
are as fellows:
Part 1 Part 2

. Personal Development . Analog Electronic Crrouet,
2 Selling, Installing & 9. Digital Logic

Testing Egquipment 10. Digital Electronic Circuits
3. Fabricate Circuits and 11.  Troubleshooting & Analysis

Enclosures 12.  Special Electroaic Devices
4. D.C. Electronics 13.  Electro-Mechanical Devices
5. A.C. Electronics
6. Semi-Conductors
7. Test Egquipment

The proportion of mathematics questions to the total number of guestions
in this test is 26 percent. The questions are concentrated in the areas of
basic mathematics and algebra. There are some questions in geometry. The
proportion of science questions is 79%. These questions are concentrated in
physics. There is also one question in psychology and one in chemistry.

Sample items.

Mathematics Science

1 IQH

The circuizr mil area of a 1/8 Tne symbol 11lustrated Lei-w
diameter wire is:

1. 250 mils. i thermocoupie.
2. 15625 CM. 2 transresistor.
2. 125 M. kS thermistor.

4, 15625 mils. 4 phote resis.er



commercial Art.

The test comeiztis 0F 10 SubDTesls 33 TO.iow

Part 1 Pars .

Drawing . Drafting

Desigr . Mechanical
ITlustration . Photography
Technique . Layout
Color 10.  Typography

The number of mathematics question is 13 percent of the total number of
all items. Geometry and basic mathematics are two areas where mathematics
questions are concentrated. The proportions of science questiors Lo the total
nuniber of questions in the test is 74 percent. The questions are concentrated
in the areas of physics and chemistry. There are few questions in the areas
of microbiology and psychology.

Sample itens

Mather. tics Science
A flat surface in drawing and Light that bounces from another surface
illustration is referred to as: onto the object the artist is drawing

is referred to:

trapezoid. 1. diffused light.
plane. 2. suffused light.
rectangle. 3. retlected light.
plate. 4 indirect light.

F-UN Ny




Test 34. Drafting.

This test consists of the 17 following sibtests:

Part 1 Part 2

1. Geometric Drawing 11.  Intersections and Develupmeni:

2. Orthographic Projection 12.  Mechanisms

3. Pictorial Drawing 13.  Architectural Drawings

4. Sectional Views 14.  Structural Drawings

5. Auxilliary Views 15.  Electrical Drawing

6. Drafting Materials, 16.  Civil Engineering Drawings
Equipment & Reproduction 17.  Personal Development
Methods

7. Dimensioning

8. Production/Working Drawings

9. Fastening Methods

16.  Industrial Materials and

Processes.

This  test contains 40 percent of mathematics questions which are
concentrated in geometry and basic mathematics. A few questions are found in
the area of trigonometry. The proportion of scienre questions is 20 percent
of the total questions. These questions are concentrated in the areas of
physics and chemistry. Some questions are found in the area of geology.

Sample i wms.

Mathematics Science
Orawing an angle of 75 requires the The light exposure time required in
use of: the ammonia process is not affected
by the:

1. a combination of 30-60
and 45 triangles.

two 30-60 triangles.
two 45 triangles.

a combination of 15 and
30-6C triangles.

type of tracing paper.
developing solution.
speed of print paper.
intensity of light.

B TR N |
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Test $5. Lithographic Printing

This test contains the 10 107 ~.rg sonte ts

Part 1 bart £
1. Layout and Designs 7. Stripping
2. Composing 8. Platemaking and Pracs
3. Proofing 9. Offset Presses
4. Paste-up 16. Finishing Operations
5.  Camera and F'lm Processing
6. Personal Development

The proportion of mathematic questions is 12 percent. These questions are
concentrated in basic mathematics. Some questions are found in the area of
geometry. The proportion of science questions in this test is 15 percent. The
questions are concentrated in the areas of physics and chemistry.

Sample items.

Mathematics Science
A piece of artwork 20 pi-as x Nne of the light sources ﬂsed to expose
20 picas is marked 150%. What 1s phototypesetting characters is:
the desired size?

1. 25 x 25 picas. 1.  laser.

2. 30 x 30 picas. 2. CRT.

3. 35 x 35 picas. 3. VDT.

4. 40 x 40 picas. 4, raster




Test 36. Machine Trades.
This test contains 11 subtests Ty 3re:
Part 1 Fart 2

1.  Benchwork 6. Layout ard Bluer—int
2. Inspection and Measuring 7. Milling

Instruments 8.  Abrasive Maching
3. Drilling Machines 9., Heat Treating & Applied Scienzes
4. Turning Machines 16.  N.C./C.N.C.
5.  Sawing and Special 11. Personal Development

Operations

The number of mathematic questions ic 15 percent of the total number of
questions in the test. These mathematics guestions are concentrated in basic
mathematics and geometry. A few questions are found in the area of
trigonometry. The proportion of science questions in this test is 6 percent.
Chemistry and physics are two subject matter areas where science questions

are found.

Sample items.

Mathematics Science
In the drawing below, the number of The ratio of the cutput to the input
degrees in angle B3 is: any machine in the shop ic called:

1. 9°, 1. horsepower.

2. 13°. 2. efficiency.

3. 31°. 3. work.

4. 7°. 4, veiocity.

- 54

-~

o
-

A/

45

of



46

Test 37. Welding.

This test consists of the 7 fuliowing subtescs.
Part 1 Part 2

Tungsten Arc Welding
Gas Metal Arc Welding
Resistance Welding
Blueprint and Math.

Labor and Management
Oxyacetylene Welding
Shieded Metal Arc Welding

W N 4t
~ O U s

The test contains 12 percent mathematics questions which are in the
areas of basic mathematics and geometry. The number of science questions
is 20 percent of total number of questions in the test. The science questions
are concentrated in the areas of chemistry and physics.

Sample items.
Mathematics Science
The angle at which the T.I.G. welding After aluminum oxide has peen removed

torch should be in relation to the from aluminum, it starts to reform:
base metal is:

1. 20° to 25°. 1.  within weeks.
z. 30° to 40°. 2. within hours.
3. 50° to 60°. 3.  within days.
4. 70° to 80°. 4.  immediately.

T
-
!
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Test 38. Cosmetology.

This test contair - tre 10 foi owing sullesl.
Part 1 rart Z

1. Sanitation 7 Permanent wWavirg
2. Scalp Care 8.  Hair Coloring
3. Manicure . Applied Science
4. Hair Shaping 10. Shop Management & Mathematic:.
5. Hair Styling
6. Facial

The test consists of 3 percent mathematics questions. These gquestions
are concentrated in basic mathematics and geometry. The proportion of science
questions in this test 1s 65 percent. Chemistry, physiolegy, microbiology,
botany and physics are the subject matter areas where the science questicns are
concentrated. There are some questions found in the area of anatomy.

Sample items.

Mathematics Science
A patron purchases $ 12.50 worth of Shampoos with a high aikaline content
retail items plus 4% tax, a will:

nontaxable permanent wave service

costing $27.50 and leaves the operator 1. close the cuticle.
a 15% tip on the service only. The 2. give the hair luster.
total cost to the patron will be: 3. damage the hair.
4, strengthen the corter

1. $ 40.50.

2 $ 44.13.

3. § 44.63.

4. % 45.90.

60
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Part I1 Performance Levels on Mathemalics, Sciepce, and 5S¢

Vocationai Education

The purpose of this portion of the report focuses on achizvemznt o7

students enrolled in vocational education in mathematics and science on the I8

=
253
23
@]
4]
o
-+

Vocational Education Achievement Tests taken in 1985. The perform
students in mathematics and science is iilustrataed by two indicators: the

mean percentages of correctly answered mathematics and science questions by

students, and the rdw score variation of scores on mathematics and science.

In addition to the achievement indicators in science and mathematics, in
each vocational area, a common indicator of academic aptitude was obtained
from each participant. The SFTAA scores for students in each program are
presented.

With respect to the overall performance of the juniors and seniors on the
Ohio Vocational achievement tests, each test was designed such that there was
an average item difficulty of about 50% i.e., about 50% of the students taking
each question would get the item correct. For psychometric reasons, this
gives the assessment tool maximum ability to discriminate between those who
know the content and those that do not. As a result of the way the test is
constructed, student performance is generally expected to be at acout tne 50%
correct ilevel for each test. This factor should be kept ir mind as one

interprets the results presented in this report.

(1Y The Mean Percentages of Correctly Answered §t :stions by St.dents.

o
+

In order to document the performance level in mathematics and scizaic
the students in a vocational education program, the mean percentage of
correct’y answerad mathematics and science questions in 38 vocational

Education Achievement Tests were calculated for Juniors and srniors. Tables

2-13 shaow the total number of students who took the tests. In agu tron, the




average performance of students correctly answering the composite of al!

mathematics and science questions are presented. Th
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also summarized by vocational program areas in Figures 1 through 1t to compare

the level of performance in mathematics and science of th
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who enrolled in vocational education.

Table 2

Mean Percentages of Mathematics Questions Correctly Answered by
Juniors and Seniors in Agricultural! Education

Total Number Mean Percentage Total
No. of

Occupational Program Juniors Seniors Juniors Seniors items
1) Agricultural Business 158 68 40.30 41.71 41
2) Agricultural Mechanics 522 656 40.82 46.06 20
3) Farm Management 66 59 31.19 35.95 80
4) Horticulture 446 384 38.36 43.00 14
5) Production Agriculture 68 121 37.57 46.40 20

fau.> 2 shows the total number of students in agricultural education who
took the Vicational Education Achievement Tests and the mean percentages of
juniors and seniors who correctly answered mathematics questions in the tests.
I1lustrated in Table 2 and Figure 1, Juniors scored 41% and seniors scored 46%
in Agricultural Mechanics, juniors sccred 31% and seniors scored 40% in Farm
Management, juniors scored 40% and seniors scored 43% in Horticulture, juniors
scored 38% and seniors scored 56% in Production Agriculture on mathematics
questions 1in the respective tests. Obviously, the mean percentages of the

seniors were higher than their junior counterparts. However, the mean

b
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Ag. Buss. Ag. Mech. Farm Mgt. Hort1. Prod. Ag.

percentages of the juniors and seniors in Agriculturcl Business were 41 and 42
respectively which are only slightly different. In general, seniors
outperformed juniors in Agricultural Education with respect to performance on
mathematics questions. All students answered less tha~ 50% of the items
correctly.

From Table 3 and Figure 2, juniors scored 38% and seniors scored 47% 1in
Accounting and Computing Clerk, juniors scored 36% and seniors scored 41% in
Clerk Typist, juniors scored %5% and seniors scored 53% 1n Llerk Stenographer,
juniors scored 46% and seniors scored 58% in Data Processing, juninrs scored

43% and seniors scored 46% in General Office Clerk, Jjuniors scored 52% and

6
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Tasle 2
oo Percentages of Mathematics Questions Corveclly Arsaers o -
Juniors and Seniors in Business tducation
Tota! Number Mean Percentage Total
No. of
Occupational Program Juniors Senicrs ouniors Sentors Ttems
1) Accounting/Computing
Clerk 1,205 926 38.36 47.03 47
2) Clerk Typist 624 502 35.86 40.62 23
3) Clerk Stenographer 1.717 1,430 44 95 52.81 24
4) Data Processing ,025 982 46.33 57.59 33
5) General Office Clern 1,251 916 43.02 45,94 26
6) Word Processing 497 331 51.78 06.43 15
Figure 2
Mogn Percentages of Mathematics Questions Correctly Arswered by
Juniors and Seniors in Business Education
Mean %
70
60 » _
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seniors scares
in  the Vocational Education Achiesement

percentages of seniors were higher than those of the juniors in every prooran
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In general, the seniors correctly answered approximat

items while the juniors answered less than half of the items correct’y

Tahie 4

M=3in Percentages of Mathematics Questions Correctly Answereq 1
Juniors and Senicrs in Marketing Education

Total Number Mean Percentage Total
_ No. of

Occupational Program Juniors Seniors Juniors Senlors Items

1) Apnarel & Accessory 70 29 59.54 61.76 22
2) D.E. Food Service

Personnel 25 e 44 64 38.42 ia

3) Food Marketing 129 £y <0.94 40,28 8

4) General Merchandizing 1,252 £73 47.55 472.84 37
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Apparel and D.E. Food Service Food General
Accessory Personnel Marketing Merchandizing

Table 4 illustrates the total number of vecational students in Marketing
Education, who took the Vocatiunai tducation Achievement Tests and the mean
percentages of mathematics questions correctly answered by students. Juniors
scored 60% and senjors scored 62% n Apparel anu Accesscries, juniors scorved
45% and seniors scored 38% in D.E. Food Service Personnel, juniors scored 31%
and seniors scored 40% in Ffood Marketing, juniors scored 6L% ard seniors
scored 43% in General Merchandising on the mathematics auestions 15 gencral,

the performance of both groups was less than 50% except for Lre Appavel 3o

Accessory test.



From Figure 3, the bar aragh iliustrates that tae meern verformarc:
seniors in Apparel and Accessories and General Merchardising ware 51ignt v
higher than those of the juniors in the same programs. iowever. the pear
performance of the seniors was slightiy Jlower than Juniors ap DLE. Forc
Service Personnel and Food Marketing.

Table 5 shows the number of students in Health Occupations Fcucation who
took the Vocational Education Achievement Tests and the mean performance of
students who correclty answcred mathematics questions in the tests. Juniors
scored 39% and seniors scored 46% in Dental Assisting, juniors scored 48% and
seniors scored 50% in Diversified Health, and juniors scored 42% and seniors
scored 54% in Medical Assisting on the mathematics questions. figure 4
illustrates that the mean performances of seniors were higher than those of
the juniors in all three programs. In general, the overall performance of
the  seniors was approximately at the 50% current level with juniors

performing at a slightly lower level.

Table 5

Mean Percentages of Mathematics Questions Correctly Answared o/
Juniors and Seniors in Health Occupation Fducation

Totai Number Mean Percentage Total
No. of
Occupational Program Juniors Seniors Juniors Seniors [tems
1) Dental Assisting 342 297 38.95 46.40 5
2) Medical Assisting 138 125 42 .29 £3.68 ;7
3) Diversified Health £93 580 42.00 49 74 R

LS
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Tablie 6

Mean Percentages of Mathematics Questions Correctly Answered by
Juniors and Seniors in Home Ecoromics Education

Total Number Mean Percentage Total
hNo, of
Occupaticnal Program Juniors  Seniors Juniors Seniors [tems

1) Fabric Services 137 85 12.91 4376 72
2) Home Economics
Food Service 760 676 4711 du, 20 o
a
] 3) Community and Home
Service 1s2 56 6h .50 a3 5h 4
I 4) Child Care Servicas 024 484 73.6¢ 7450 5
Q
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Figure ©
Mean Percentages of Mathematics Questions Correctly Ances-o
Juniors and Seniors in Home Economics Fdication
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| ]
70 -
I x
60 - =
| [
g - -
50 . . I
[ — h—
40 [ | ] B |
[ ] — h—
30 n n N N
— -— -—
20 | n | [
| = [ | |
| ||
0 = _ = -
J S J S J S J S
Fabric Home Economics Community and Child Care
Services food Services Home Services Services

r

[TTustrations in Table 6 and Figure 5 shows that juniors scored 33%. and
seniors scored 45% in rFabric Services in correctly answering the mathematics
questions in the Vocational Education Achievement Tests. However, the mean
performance of th> juniors in Home Economics Food Services, Community and Home
Services and Chiid Care Services were 47%. 67%, and 74% respectively, whereas
scores for the seniors were 49%, 70%, and 75% respectively. The mear
perfarmance of the seniors in these three programs were slightly higher than
thnse of their [ 'nior counterparts. MNote that the students correctly answered
about 3/4 c¢f tne items in the Home Service: and Child Care Service tests

Table 7 shows the total number of students, both juniors and seniors, in
16 programs of Trade and Industrial Education who took the Vecational
Education Achievement Tests, and the mean performance of the juniors and

seniors who correctly answered the mathematics questions ITlustrated in
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Figures € through &, the average perfor—ance of seniors 1s higher than t

the Juniors in almost every program.

In Commercial Art, the mear performance

of the seniors was only slightly higher than that of the

the average percent correct for the seniors was 50% ur

of tiie juniors was somewhat below that figure.

Table 7

4
1
H

£55.

juniors,

The performance

Mean Percentages of Mathematics Questions Correctly Answerad by

Juniors and Seniors in T-ade and Industrial Education

In general

Total Number Mean Percentage Tota@c
Occupational Program Juniors Seniors Juniors Seniors ?2ém§!
1) Auto Bedy Mechanics 1,083 1,061 35.02 40.15 251
2) Automotive Mechanics 1,717 1,678 36. 1 43,29 38
3) varpentry 767 907 38.94 49.34 Z1
4) Commercial Art 3098 307 47.51 50.29 3z
5) Communication Products
Electronics 764 714 34,25 38.45 75
&) Construction Eiectricity 500 514 2,27 52.91 =k
7) Cosmetology 1,593 1.614 448.30 55.68 g
8) Diesel Mechanics 111 396 $45.70 g 71 W5
9) Drafting 578 827 31.54 45 17 121
10) Heating, Air Ccnd.
and Refrig. 291 250 35.73 4500 n
11) Industrial Electronics 478 346 37 A 43 57 v
12) Lithographic Printing 482 499 23,74 38,81 g
13) Machine Trade 901 1,911 47 41 56.2% -
14) Mascnry 202 205 24,85 46.95 23
15) Small Engine Repair 181 150 47.15 55 45 U
16) Welding 938 1,075 39 75 49.79 40

71
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Mean Percentages of tathematics fuestions Jor el 5H7o.
Juniors and Seniors in Trade ard Indust:ian bidulzis
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Table & indicates the total number of students who participatzd in the

Vocaticna! Education Achievement Tests and the Mear Percentages of science
questions answered correctly by juniors and seniors. Juniors scered 374 and
sepicrs scored 47% in Agricultural Business, juniors scored 41% and seniors
scored 48% in Agricultural Mechanics, juniers scored 37% and senicrs scored
48% in Farm Management, juniors scored 40% and csenjors scored 47% in
Production Agriculture on the various science test questions Sigure 9

illustrates a higher percentages of seniors than junises ip every nrogram wiin

sepiors scoring just under 50% on the average and iuninrs sooring 307,

)

on the average.
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Tabie

tages of Science Quest‘Jﬂs COf“-’I'j Answarel !
rs and Seniors in Agricultural Education

Total Number Mean Percentage Total

No. of

Occupational Program Junicors Seniors Juniors Sentors ltems
1) Agricultural Business 158 68 37.12 44.23 40
2) Agricultural Mechanics 522 565 40.067 47 .50 74
3) Farm Management 66 59 36.65 47.47 37
4) Horticulture 448 384 39 80 45,77 g2
5) Production Agriculiure 68 121 40.74 47.18 85

Figure §

cuniors and Senicrs in Agricultural
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Table 9 shows the number of students in Business Educaticn whG ook the
Vocational Education Achievement Tests and the mean percentages of correct
answered science questions by juniors and seniors. Juniors scored 52% and
seniors scored 58% in Accounting and Computing Clerk, juniors scored 42%,
senjors scored 45% in Clerk Typist, juniors scored 51%, and seniors scored 59%
in Data Processing, juniors scored 46% and seniors scored 48% in Generz;
Office Clerk, and juniors scored 56% and seniors scored 66% in Word Processing
on correctly answered science questions. Figure 10 iliustrates that the mear
percentages of questions correctly answered by seniors were higher than those
of junmiors in every program. Percentages for the seniors was above 50% except

for Clerk Typist and General Office Clerk.

Tabie 8

Mean Percentages of Science Questions Correctly Answered o,
Juniors and Seniors in Business Education

Total Number Mean Percentage Total
Nog. of

Occupational Program Juniors Seniors Juntors Seniors Ttems
1) Accounting and

Computing Clerk 1,265 367 21.79 Sk 1k 5
2) Clerk Typist 524 502 47,57 £5. 37 L
3) Clerk Stencgrapher 1,717 1,430 50, 46 T L -
4) Data Processing 1,02¢% 9g2 49 25 59 1% e
5) General Cffice Clerk 1,251 31% 45 .83 4o 5%
6) Word Processing 497 351 T £5 55 i
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Figure 10
Mean Percentages of Science Questions Corvectiy rFaswezra!
Juniors and Seniers in Business Educaticn
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Table 10 presents the number of juniors and seniors in Marketing
Education who took the Vocational Education Achievement Tests and the mean
percentages of correctly answered science questions by the students. The
juniors scored 69% and seniors scored 59% in Apparel and Accessories, juniors
scored 46%, and seniors scored 48% in D.E. Food Service Perscnnel, juniors
scored 44% and seniors scored 43% in Food Marketing, juniors scored 54% and
seniors scored 56% in General Merchandising on the science guestionrs.

According to Figure 11, slightly more gquesticns were answered correctly by

senicrs than juniors in Food Service Personnel and General Merchandizirg

2

I
~

However, the performance of the juniors was higher than the semiors 1n Fo

Marketing and Apparei and Accessories The perfcrmance of botn 1ursiors and
senior was around the 50% mrark except for the Appare! and AcCecsor a: lests

/6
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Juniors and Seniors in Marketing Education

64

Total Number Mean Percentage Total
No. cf
Occupational Program Juniors Seniors Juniors Seniors Items
1) Apparel & Accessories 70 29 69.29 58.62 2
2) D.E. Food Service
Personnel 85 36 45.92 17.70 31
3) Food Marketing 129 6l 44 44 42.72 1%
4) General Mercnandising 1,252 673 54.15 56.44 i3
Figure 11
“ean Parcentages of Science Questions Correctiy Answerac o
Juniors and Seniors in Marxeting Educatior
Mean %
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Teble 11
Mean Percentages of Science Questions Correctly Answered Ly
Juniors and Seniors in Health Occupations Education
Total Number Mean Percentage
Occupational Program Juniors Seniors Juniors Seniors
1) Dental Assisting 342 297 49,21 55.56

2) Medical Assisting 138 128 5G.68 60.72
3) Diversified Health 593 580 56.47 53.69
Figure 12

iean Percentages of Science Questions Correctiy Answered Dy
Juniors and Senmiors in Health Qccupations Education
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Tabie 1. shuws the npurber of studenis who tonw the Varaticna! Cducatior
Achievement Tests 1in Health Cccupation Educaticn. The mean gpercentoges
indicate that the juniors scored 49% and seniors scored 56% in Uental
Assisting, juniors scored 51% and seniors scored 53% in Diversified Health on
the science guestions answered correctly. As illustrated in Figure 12,
seniors scored higher than juniors on the science questions in the Vocational
Education Achievement Tests.

Table 12 shows the number of students who took the Vocational Education
Achievement Tests in Home Economics Education and the mean performance cof
students who answered the science questicns in the tests correctly. The
juniors scored 32% and seniors scored 36% in Fabric Services, junicrs scored
48% and seniors scored 48% in Home Economics Food Services, junicrs scored 62%
and seniors scored 63% in Community and Home Services, juniors scored 58% and
seniors scered 63% in Child Care Services on correctly answered science
questicns. Small differences between the mean percentages of juniors and
ceniors in Home Economics Food Services and Community and Home Services were
revealed in the bar graphs illustrated in Figur» 13. The mean performance of
seniors in Fabric Services and Child Care Services were also higher than their
junior counterparts In all cases the seniors outperformed their juniors on
the science questions on the Vocational Education Achievement Tests. On all
levels the Fabric DServices Test, the perfgrmance of the students was
spproximately at the 50% level or above.

Table 13 shows the total number of students, both junicors and semory, 1n
16 programs of Trade and Industrial tdu-ation who took the Vocationa:
Fducatinn Achievement Tests, and the mean performance of juniars and seniors
in correctly answering the science guestions in the tests. Iliustrated 1in

Figures 14 through 15, the perfcrmance of seniors in the 1& programs were
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Year Percentages of Science Questions LorweCti, =r:w. -

Juniors and Seniors in Home Economicl tducalic

Total Numper Mean Percentage IS
No. or
Occupational Program Juniors Seniors Juniovs Seniors Trems
1) Fabric Services 137 85 31.65 36.21 Z
2) Home Economics
Food Services iln 575 45,42 4y {4 T3
3) Community and
Home Services 162 96 21.91 el 16 P
4) Child Care Services 624 484 57.53 £2.83 151

Figure 13

¥ean Percentages of Science Quest

icns Correctly Ansaercd v
Juniors and Seniors in Home Ecs

nomics tducatior
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Mean Percentages of Science fQuestions Cor-ectly Answers:

“v 'upiors and Seniors in Trade and Industriail EBaucat:

Total Number

Mean Percentage

Juniors

Seniors

W IR SR A AR v T & ae

Occupational Program Juniors
1) Auto Body Mechanics 1,083
2) Automotive Mechanics 1,717
3) Carpentry 767
4) Commercial Art 369
5) Communicatior, . roducts

Electronics 764

6) Construction Electricity 500

7) Cosmetotogy 1,583
8) Diesel Mechanics 331
3) Mecharical Drafting 578
10) Heat, Air Conditioning
and Refrigeration 291
1) Irdustrial Electronics 478
* Lithographic Printing 482
13) Machine Trade 301
14) Masonry 207
15) Small Engine Repair 151
16) Weiding 938

41.
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49.
47.
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l Figure 14
l Mean Percentages of Science Questions Correctly Anmswerau o.
Juniers and Seniors in Trade ana Industrial Educatio-
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l Figure 15
l Mean Percentages of Science Questions Correctly Answered by
Juniors ahd Seniors in Trade and Iraustrial Education
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Figure 16

Mean Percentages of Science Questions Correctly Answered b0y
Juniors and Seniors in Trade and Industrial Education
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In general, the mean percentages of correctly answered mathematics and
science questions in the Vocational Education Achievement Tests was higher for
for seniors than for juniors in the same occupational program. In other
words, <eniors outlperformed juniors on mathematics and science questions in
almost every occupational program.

However, there were some prograi's where the mean percentages of seniors
was lower tnan that of the juniors. For example, in answering mathematics
questions, the mean performance of the juniurs in D.E. Food Service Personnel
was 45% whereas the seniors scored 38%. The mean performance of juniors in
Food Marketing was 4'X whereas the seniors scored 40%.  Similarly, in
answering science questions, the mean performance of juniors in Apparel and
Accessories was o9% whereas the seniors scored 59%; the mean performance of

juniors and seniors in Food Marketing was 44% and 43% respectively. Sxcept

54
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for Food Service Personnel and Apparel and Accessories Tests, tnis drfierence

appears to be trivial. “easons for these situations probably are due tco smail
number of subjects and/or small numbers of items and reflect sampling error.
(2) THE VARIATION OF RAW SCORES ON MATHEMATICS AND SCIENCE PERFORMANCE

By examining the students' raw scores on mathematics and science items
included in the Chio Vocational Education Achievement Tests, the mean scores,
medians and standard deviations in mathematics and science of Jjuniors and
seniors in 38 programs were obtained. Tables 14-36 illustrate the mean,
median and standard deviation of vocational students by program areas. Alsc
provided in these tables are total possible scores in mathematics and science,
and maximum and minimum scores obtained by the students 1in each program.

In general, seniors performed equal to or better than ijuniors on the
mathematics items in almost every program in Agricultral Education and Trade
and Industrial Education, and performed slightly better in Business and Office
Eaucation and Health Occupations Education. However, mathematics performance
of seniors were nﬁt different from that of juniors in Marketing and Home
Economics Education.

In science, seniors performed better in Agricultural, Health Occupations
and Trade and Industrial Education, and slighlty better in Business and Office

Education. However, seniors' performance in science were not different from

juniors' in Home Economics Education except for Child Care Services.

85
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Table 14

73

Raw Score Performance in Mathematics of Juniors L 22ats
Total
Possible
Occupational Areas Score Max Min Mean Med 5D
1) Agricultural 4] 34 0 16 73 16.0 6.16
Business
2) Agricultural 20 18 0 8.16 8.0 3.18
Mechanics
3) Farm 80 52 6 24.95 23.5 8.30
Management
4) Horticulture 14 12 0 5.17 5.0 2.1
5) Production 20 19 1 7.87 7.0 A.23
Agriculture
Table 15

Raw Score Performance in Mathematics of Seniors in Agricultural

Total
Possible
Occupational Areas Score Max Min Mean Med
1) Agricultural 41 39 0 17.26 16.0 6.7
Business
2) Agricultural 20 18 0 9 24 9.0 3.51
Mechanics
3) Farm 80 69 13 31.49 29.0 11 68
Management
4) Horticulture 14 12 0 5.73 6.0 2.30
5) Production 20 20 c 9.83 8.0 4.45
Agriculture

56
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Raw Scorve Performance in Mathermatics of Ju--¢ |
Jffice tducaticr

Total

Possibie
Occupational Areas Score Max Min Mean ved 50
1) Accounting/Computing 47 33 0 18 01 1£.0 6.57

Clerk

2) Clerk Typist 23 22 G R.48 8.0 4.12
3) Clerk Stenographer 24 23 J 10.79 11.0 1.290
4) Data Processing 3 15 0 9.71 10.0¢ 3.4
5) General Office Clerk 26 26 e 11.17 11.0 4.76
6) Word Processing 15 15 0 7.77 §.0 2.81

Table 17

Raw Score Performance in Mathematics of Seniors
Office Education

in Business arc

74

Total

Possible
Occupational Areas Score Max Min Mean Mec SL
1) Accounting/Computing 47 45 0 22.05 22 8.76

Clerk
2) Clerk Typist 29 23 G 9.7 10 4.78
3) Clerk Stenographer 24 24 ¢ 12.66 13 4.83
4) Data Processing 33 19 0 10.98 11 3.44
5) General Office Clerk 26 25 0 11.95 13 5.02
6) Word Processing 15 15 0 8.47 a 2. 89
Table 18
Raw Score Performance in Maiviematics of Juniors in
Marketing Education

Total

Possible
Occupational Areas Score Max Min Mean Med 5C
1) Apparel Acce,sories 22 21 0 13.10 14 5.67
2) D.E. Food Service 18 18 0 8.04 8.0 1 47

Personnel

3) Food Marketing 38 32 0 15.56 16.0 7.82
4) General ~ 37 33 0 15.00 14.0 6.50

Merchandising
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' Table 19
' Raw Score Performance 1n Mathematics of Zenvoz
Marketing Education
Total
. Possible
Occupational Areas Score Max Min Mean Med S0
' 1) Apparel Accessories 22 20 3 13.59 15 3 54
2) D.E. Food Service 18 1 g 6.92 6 3.49
' Personnel
3) Food Marketing 38 21 4 5.34 5 7.25
4) General 37 5 0 15.75 15 7.35%
' Merchandising
' Taple 20
Raw Score Performance in Mathematics of Junicrs in Healtn
l Occupations Education
Total
l Possible
Occupational Areas Score Max Min Mean Med sD
. 1) Dental Assisting 5 5 0 1.95 2.0 1.14
2) Medical Assisting 22 19 0 §.43 16.0 4.39
' 3) Diversified Health 15 14 0 7.20 76 2.54
Table 21
. Raw Score Performance in Mathematics of Seniors in Health
Occupaticns Education
l Total
Possible
' Occupational Areas Score Max Min Mean Med 50
1) Dental Assisting 5 5 0 2.47 3.0 1.13
l 2) Medical Assisting 22 20 0 11.73 12.6 4.9”
3) Div-rsified Healith 15 14 0 7.44 7.0 2.6




Table 22

Raw Scure Performance in Mathematics of J.d.
Home Economics tducatior

76

Total
Possible

Occupational Areas " Score Max Min Mean Med £
1) Fabric Services 22 17 ] 7.56 8.0 3,72
2) Home Economics

Food Services 20 15 4] g.44 5.0 3.83
3) Community & Home

Services 4 4 0 2.67 3.6 10.01
4) Child Care Services 5 5 0 3.50 4.9 1.36

Table 23
Raw Score Performarce in Mathematics of Senijgrs in Home
Economics Education
Total
Possible

Occupational Areas Score Max Min Mean Med S
1} Fabric Services 22 17 d 3.72 10 3.55
2) Home Economics

Food Services 20 19 0 §.80 10 4.19
3) Community & Home

Services 4 4 0 2.77 3 1.08
4) Child Care Services 5 5 0 3.99 4 1.28

Table 24

Faw Score Performance in Mathematics of Jun:ors in “race
and Industrial Education

Total
Possible
Occupational Areas Score Max Min Mean Med Su
1) Auto Body Mechanics 25 19 0 8.76 8.0 3.44
2} Automotive Mechanics 38 29 0 13.59 13.0 4.40
3) Carpentry 81 69 0 31.62 30.0 10.71
4) Commercial Art 41 36 0 16.37 19.0 6.0¢
5) Communication Product
Electronics 76 55 0 26.03 26.0 7 37
6) Construction
Electricity 55 48 0 23.25 22.0 7.74

89




Table 24 (continued)

Raw Scere Performance in Mathematics of Junicrs 17 "oz
and Industrial Education

Total
l Possible
Occupational Areas Score Max Mip Mean Meg ST
' 7) Cosmetology 9 g 0 4.35 4.0 1.72
8) Diesel Mechanics 16 14 0 6.89 7.0 2.7%
9) Drafting 121 99 0 49.13 47.0 14.83
' 10) Heating/Air Conditioning
& Refrigeration 6 6 0 2.36 2.0 1.53
11) Industrial
' Electronics 84 70 0 31.69 31.0 9.52
12) Lithographic Printing 43 24 0 14.62 14.0 5.67
13) Machine Trade 57 51 0 27.15 27.0 8.35
' 14) Masonry 23 20 0 8.01 8.0  4.09
15) Small Engine Repair 40 36 0 18.87 19.0 7.53
! 16) Welding 40 38 0 15.91 15.6 5. 46
I Table 25
Raw Score Performance in Mathematics of Serjors in Trade
' and Industrial Education
Total
' Possibie
Occupational Areas Score Max Min Mean Med >0
' 1) Auto Body Mechanics 25 21 0 10.01 10.0 3.88
2) Automotive Mechanics 38 34 0 16.08 16.0 5.38
3) Carpentry &l 77 0 39.98 39.0 13.95%
l 4) Commercial Art 41 39 0 20.53 21.0 6.82
5) Communication Product
Electronics 76 69 0 25.10 29.0 16.24
I 6) Construction
Electricity 55 52 0 29.10 29.0 8.50
7) Cosmetology 9 9 0 5.01 5.0 1.77
l 8) Diesel Mechanics 16 16 0 7.80 8.5 2.83
9) Drafting 121 99 0 54.16 54.0 16.33
10) Heating/Air Conditioning
& Refrigeration 6 6 0 2.64 3.0 1.50
l 11) Industrial
Electronics 84 78 0 40.73 41.0 13.65
12) Lithographic Printing 43 3 0 17.09 16.0 6. 34
' 13) Machine Trade 57 44 0 32.11 33.0 8.7%
14) Masonry 23 2 0 10.80 10.0 4.71
15) Small Engine Repair 40 39 0 21.53 22.G 8.61
- 16) Welding 40 37 0 19.85 20.0 7.36

77
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Table

zw Scure Performance in

Agricultural

Total
Possible
Occupationa: Areas Score Max Mean ¥
1) Agricultural Business 40 32 0 14.85 15.0
2) Agricultural Mechanics 74 65 a 306.09 29.0
3) Farm Managemernt 37 26 3 13.56 3.0
4) Horticulture 92 67 0 35.31 35.0
5) Production Agriculture 85 €5 8 35.60 34.0
Tabie 27
Raw Score Per‘ormance in Science of Seniors in
Agricultural Education
Total
) Possible
Occupational Areas Score Max Mean SD
1) Agricultural Business 40 40 0 17.78 .27
2) Agricultural Mechanics 74 67 G 35.11 .69
3) Farm Management 37 33 3 17.59 .0
4) Horticulture g2 74 0 40.24 .47
5) Production Agricuiture 85 83 4 41.58 48
Table 28
Raw Score Performance in Science of Juniors in Busin
and Office Euucation
Total
Possible
Occupational Areas Score Max Mean
1) Accounting/Computing 5 0 2.58 3.0
Clerk
2) Clerk Typist 4 0 1.68 2.0
3) Clerk Stenographer 10 10 0 5.09 5.0
4) Data Processing 264 144 0 86.94 5.C
5) General Office Clek 7 0 3.2¢2 3.0
6) Word Processinc 42 40 0 23.62 24.0




Law Loove rerfoerance In science ¢F serio SRV
and Office Educatio
Total
Pussible
Occupational Areas Score Max Min Hean Me g
1y Accounting/Computing 5 5 6 2.9 3.4
Cierk
2) Clerk Typi-* 4 4 § 1.83 2.0
3) Clerk Stenuy. apner 10 9 8] £.51 6.6
4) Data Processing 264 145 0 101.42 104.0
5) General Gffice Clerk 7 7 G 3.42 4.0
6) Word Processing 42 4] 2 27.53 2.9
Table 30

Raw Score Parformance in Science of Jun ars in
Merket:ng Education

Total
Possible
Occupational Areas Zzore Max Min Mean Med
1) Apparel Accessories 2 2 0 1.39 1.5
2) D.E. Food Service
Personnel 31 30 0 14.24 14.6
3) Tnod Marketing 15 14 1 6.7 7.0
4) General Merchandising 13 13 0 7.04 7.0
Table 3%
Raw Score Performance in Science in Seniors in
Marketing Education
Total
Possible
Occupational Areas Score Max Min Mean Med
1) Apparel Accessories 2 2 0 1.17 1.0
2) D.E. Food Service
Personnel 31 27 0 14.81 14.0
3) Food Marketing 15 13 0 6.41 6.0
4) General Merchandising 13 13 0 7.30 8.0

32




Table 32

s woore Performance in Science »f Jouriors

Health Occupations tducal.un

80

Total
Possible
Occupational Areas Score Max Min Mean Med S0
1) Dental Assisting 152 166 0 94.62 93.5 24.37
2) Medical Assisting 252 185 0 114.80 116.0 35.98
3) Diversified Health 241 199 0 136.09 137.0 28.75
Table 33
Raw Score Performance in Science of Seniors in
Health Occupations Education
Total
Possibie
Occupational Areas Score Max Min Mean Med SD
1) Dental Assisting 192 168 42 113.45 116.0 24.2?
2) Medical Assisting 252 207 38 137.21 139.0 34.0
3) Diversified Health 241 213 0 141.30 144.0 30.63

Raw Score Performance in Science of Juniors in

Tahle 34

Home Economics Education

Total
Possible
Occupational freas Score Max Min Mean Med
J, Fabric Services 27 19 0 8.60 9.0
2) .lome Economics
Food Services 63 59 0 30.66 31.0
3) Community & Home
Servies 109 a8 10 67.54 £68.0
4) Child Care Services 151 129 0 82.28 £8 0




Kaw Score Pertormance in Science of
Home Econamics Education

L
[g*]

Total
Possible
Occupational Areas Score Max Min Mean Med S0
1) Fabric Services 27 27 0 9.64 10,0 4.0
2) Home Economics
Food Services 63 60 0 30.86 31.46 12.31
3) Communitv & Home
Services 109 97 3 88.43 71.6G 17.68
4) Child Care Services 151 140 0 90,38 57.0 26.76
Table 36
Raw Score Performance in Science of Juniors in
Trade and Industrial Education
Total
Possible
Occupational Areas Score Max Min Mean Med SD
1) Auto Body Mechanics 77 60 0 32.10 31.0 9.76
2) Automotive Mechanics 109 90 0 39.79 38.0 13.16
3) Caijentry 40 34 0 19.66 20.0 6.22
4) Commercial Art 43 37 0 20.64 21.0 6.53
5) Communication Product
Electronics 257 188 0 88.26 85.0 25.72
6) Construction
Electricity 9° 83 G 44.81 44.0 13.22
7) Cosmetology 221 191 0 109.65 111.0 28.16
8) Diesel Mechanics 60 48 0 25.85 25.0 7.83
9) Drafting 62 53 0 20.87 20.0 6.94
10) Heating/Air Conditoning
& Refrigeration 75 60 0
11) Industrial
rlectronics 257 229 ]
1, Lithographic Pirinting 54 44 0
13) Machine Trade 24 19 0
14) Masonry 19 15 0
15) Smaii Engine Repair 3 ot 0
16) Welding b8 6l 0
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Table 37

Raw Score Performance in Science of Seniars in
Trade and Industrial Education

Total
Possibie
Occupational Areas Score Max Min Mean Med SD
1) Auto Body Mechanics 77 72 0 37.12 37.0 11.65
2) Automotive Mechanics 109 98 0 49.56 49.0 16.73
3) Carpentry 40 40 0 23.75 24.0 7.26
4) Commercial Art 43 38 0 22.29 23.0 6.90
5) Communication Product
Electronics 257 225 0 108.59 107.0 37.08
6) Construction
Electricity 98 89 0 57.08 57.0 14.46
7) Cosmetology 221 209 v 131.50 133.0 31.32
8) Diesel Mechanics 60 58 0 31.21 315.0 9.77
9) Drafting 62 46 0 24.39 24.0 7.73
10) Heating/Air Conditioning
& Refrigeration 75 67 14 42.80 44.0 10.9%
11) Industrial Electronics 257 242 0 120.61 119.5  42.05
12) Lithographic Printing 54 46 0 25.35 25.0 9.12
13) Machine Trade 24 20 0 10.19 10.0 3.78
14) Masonry 19 16 0 10.31 11.0 3.89
15) Small Engine Repair 79 73 0 43.51 45.0 15.54
16) Welding 68 61 0 34.07 35.0 9.83

(3) VARIATION OF PERFORMANCE ACROSS VOCATIONAL AREAS ON THE SHORT FORM TEST

OF ACADEMIC APTITUNE

Using only the total test score of the SFTAA (Tevel 5), an indication of
relative academic ability ac* - the 38 vocational areas for juniors and
seniors can be found 1in Table 38. As expected, the seniors as a group
perform better than the juniors. The median score for the senic>s acrc.s all
program areas is e2-oroximately 50. The means for the juniors range from a
Tow of approximately 4° to a high of approximately 55. The corresponding
range for the seniors runs from 44 to 60. The standard deviation of scores

within each program are ranges between 10 and 13 points.

95




TABLE 38

1985 Performance on the Short Form Test of Academic Aptitude for
Education Prograr

Juniors/Seniors participating in Ohio Vocationa®

OCCUPATIONAL TESTS
Agricultural Education
Agricultural Business . . .
Agricultural Mechanics
Farm Management .
Horticulture
Production Agr1cu1ture .
BUSINESS AND OFFICE EDUCATION
Accounting/Computing Clzark
Clerk-Stenographer
Clerk Typist
Data Processing . .
General Office C]erk
Word Processing . . .
DISTRIBUTIVE EDUCATION
Apparel & Accessories . . .
D.E. Food Service Parsonnel
Food Marketing Coe
General Merchandising . . .
HEALTH OCCUPATIONS EDUCATION
Dental Assisting R
Medical Assisting . . . . . .
Diversified H1th Occupations.
4OME ECONOMICS EDUCATION
Community & Home Services .
Fabric Services .
Home Economics Foou aerv1ces.
Child Care Services . . .
TRADE AND INDUSTRIAL EDUCATION
Auto Body . .
Automotive Mechanics
Building Maintenance
Carpentry .
Commercial Art .. .
Construction E]ectr1c1ty
Cosmetology .
Diesel Mechanic .
Drafting .
Electronics-Comm. Prod.
Electrorics-Industrial .
Heating/Air Cond./Refrig. .
Lithographic Printing . .
Machine Trades .
Masonry . .
Small Eng1ne Repa1r .
Welding .

Mean

. 45,
. 43.
. 43.
. 44.
. 45.

. 52.
. 51.
. k.69
. 54,
. 49.
. 50.

‘C

. 51
. 49.
. 47.
. 48.

. 48.
4°.
49.

. 42.
. 40.

41

. 42.

42.

. 45.
. . 45,

. 45.

. 49.

. 49.
.. 8.
. . . 46.
. 54,
. 53.
. 54.
. 46.
. 47.
. 48.
. 4l
. 42.
. 45.

94
90
98
15
13

20
95

32
32
24

02
58
42
67

20
86
35

76
76
25
50

96
gl
12
74
62
59
3A
(-0
26
51
68
55
71
66
24
29
39

JUNIORS

S.

12

10.
9.
10.
10.
10.
9.

11.
11.
11.
12.

10.
10.
10.

1e.
12.
.81
11.

9
4

11.
11.
13.
11.
12.
11.
.06

1
S

10.
10.
19.
10.
i0.
11.
10.
12.
12.
11.

0.

.26
12.
11.
12.
12.

21
41
96
96

13
90
61
03
57
86

70
29
78
14

64
82
e8

87
86

48

29
40
03
82
51
38

88
94
42
81
86
77
99
68
50
28

J6

Mean

49.20
47.62
46.27
46.57
51.07

55.66
55.42
50. 38
58.28
50.03
53.38

53.21

49.51
49.85

54.07
53.31
52.17

44.77
43 43
43.74
44.17

48.53
50.09
45.60
42.78
56.51
54.38
51.18
49.97
57.33
58.08
59.50
51.40
£1.82
53.00
44.27
46.41
48.89

SENIORS

S.B.

10.98
12.36
12.53
12.53
12.32

9.85
9.95
10.59
10 1y
10.64
1C. <4

9.87

13.35
11.98

9.82
10.54
11.10

13.58
11.31
13.86
11.77

11.54
11.99
12.19
21.25
11.52
11.16
11.01
10. 86
11.1¢
13,11
9.33
11.15
11.97
11. x4
12. .9
12. 15
11. 70
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Part TIT Comparison of Students Enrolled In Voo<t<onag and iraiifann:)

Education on Commen Indicators of Performance

The purpese of the study was to determine the feasibiiity of covparicg
the performance 1n mathematics, science and academic aptitude of studerts
enrolled in three different programs; vocational, college-preparatory anc
general education. [t was expected that the feasibility study would provaide
substantial information for making decisions, whather more ad-anced study in
comparison of student performance in mathenatics and science sho.lu be
ccnducted or not. And, if the more advanced study is feasible then to point
out areas for investigation, potential pitfalls and minor areas of
difficulty.

In comparing the mathematics and science performance of students in
different types of curriculum, three common indicators were examined. These

three indicators were classified as:

1. Student performance on correctly answered gquestions:
1.1 The mean percentage of correctly answered mathematics
questions
1.2 The mean percentage of correctly answered science
questions
2. Student performance on correctly answered questions:

2.1 The mean raw score of correctly answered mathemat:~-
questions
2.2 The mean raw score of correctly answered science guestions

3. Student performance on the short form test of acaiem

o]

apiitunge

Sources of Data

1) Performance of Vocational Students in Science, Mathematics ard Acarom- -
Aptitude

From hard data which already exists at the Chio Vocati~»~al Education
Testing Office (OVET) located at The Ohio State University. performarces of
vocational students in chree different program ~vreas were chosen for study.

These  program areas were Welding, Home Econamics Food Services and

98 S



Carpentry. In choosing these programs, consideration was given to the

proportion of mathematics and science items included in each tast, ant the
number of vocational students who took the Chio Vocational Achievement Tests
in 1585, The performance of students who took the Welding, Home Economics
Food Services and iarpentry Achieviment Tests were analyzed tc obtain the
common indicaters for the comparative <'udy. The mzan percentages of
correctly answered questions on the mathematics and science items were
calculated for all seniors taking the respective tests. Arithmetic means and
standard deviation of raw scores in mathematics, science any the SFTAA for
each test were also tabulated.

2) Performance of Students in Traditional Education in Mathematics, Sciance
and Academic Aptitude.

enior  students attending traditional high school programs were

[

administered the science and mathematics items found in the Carpentry,
Welding and Home Economics Food Services forms of the OVET. A description cof
the instrument, test content and sample sizes are provided below:

7.1 Instruments: Mathematics and Science Achievement Tests

To obtain performances in mathematics and science of tr

e

students in traditional educational institutions, modified forms of
tests were developed. The modification was accomplished by
extracting the science and math items from the respective totai *tes:
forms and putting the math items together in Part [ and the sciance
together in Part II. Among the 38 Ohio Vocational Achievement Jes<s
administered in 1985, three occupational tests were chosen t
measure mathematics and science performance of students. Thooe

chusen occupational tests were Welding, Home Economics Fcoc Ser

<o
b

and  Carpentry. The modified forms of these tests are ralled the
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Mathematics and Science Acrieverent Test Form |
Form 111 respectively. tach of these tests s divrded i1nte tac
parts, Part I includes all mathematics questions and Part 1]
includes all science questions taken directly from the occupaticnal
‘ests. The determination of whether an item tapped mathematics,
science, or both was done by a group of content area experts as pa~t

of the annual review of test content dcne by the OVET office.

Academic Aptitude

indi

2.:1

The SFTAA as previously described in this report was us:i  as
cator of academic aptitude.
Description of Tests by Content Areas

For this study, the science and mathemz:ics items were further
classified by content area and domains, (e.g., basic mathematics.
algebra, physics, chemistry) and level according to Bloom’s et 2al.
taxonomy (e.g., knowledge, application).

Table 39 vreveals the number of mathematics questions included
in  the new forms of the Ohio Vocational Achievement Tests by subject

areas in mathematics. Most of these questions are concentraied in

[

geometry and basic mathematics respectively, especially in Form

and Form II1. Out of 40 questions in Form I (Welding) thare are 25

¥

iteme  (63%) in geometry. 14 items (35%) in basic mathematics. anc
orly one qrestion ({2%) in algebra. Similarly, out of 21 question:

in Form 11l (Carpentry), there are 63 items {73%) in geometry ana |

Ty

ttems  (22%) in basic mathematics. However, guestions in Form i~
(loie  Loeunumics  Food  Services) are in basic mathematics (1S out f
20 tems or 9%%) vrather than geometry (where there 1+ ANty

question).
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Table 39
SEIIplie of dests Dy Zontent Areas 1n Patnioot oo
Form | Form [1 Froem J1E
Lontent Aree Welding Home Economics Carpentry
Food Services
gasic Mathematics 14 35% 19 [ 95%) 18 [ 22%)
A / « ’
Algebra 1 { 2%) - -
Geometry 25 ( 63%) T 5% 63 { 78%)
Total 40 (150%) 20 {100%) 81 (100%)

A11  science questiuns in the modified tests are included in Part II. The
number of science questions by subject area is illustrated in Table 40. In

Ferm I, there are 68 questions included in the test. There are 39 questions

L

(57%) 1in chemistry and 29 questions (43%) in physics. In Form II, therc ar
63  items. The emphasis of these questions is on microbiology {21 items or
33%), chemistry (14 items or 22%), psychology (11 items or 18%) physsiclogy
(8 items or 13%) and physics (7 items or 11%) respectively. Only two (3%)
questions are included in botany. In Form III, most of the gquestions are

cory Tnera ire arly
\.dl(-“;( ﬂ‘. o v R j

2

concenfrated ie physics /36 out of 40 quest:ions or

LYo

questions in cheristry and 1 guestion in botany

[
-
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&
Home Econ
reod Servig

Physics
Chemistry
Botany
Lloology
Microbiolcgy
Anatomy
Physiology
Psvchology
Geology
Total

G
B

SO
BN e

(R Iy

(2) Description of Tests by Taxonomic Levels

A1l mathematics and science questions ' ' forms  of
Mathematics and Science Achievement Tests were alsc classified Dy taxonom:
Tevels of performance. Thuis classification is illustrated in Table 41.

In the mathematics part of each form, the major level of assessn
application. In Form I,
mathematics measure ahility
mathematical  principles have

answering the questions. Six

f «knowledge which bhasically

students’

Aruitoxt provided by Eic:
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of mathematical principles. Twenty-five questicns (31%) measure «nowledge o
classification and categerization, terminolegy, criteria.  and nethods ans

techniques employed 1in the area of carpentry. In additicn, Five questions

-

(6%) assess students’ ability in mathematical comprehension. Application ic

generally regarded as a reasonably refined level of underctanding whereas
knowledge s generally regarded as a low level of "undeprstanding whicr
usually requires the student to recall or recognize information.”  Thae
mathematics items, in general, provide a good indication of a students’

understanding ¢f the mathematics concepts and content ¢

(]

vered by the sxam,

Table 41

i

Description of fests by Taxonomic Levcls

Welding Home Ec. Food Svc. Carpentry
Form I Form I1I Form 111
Taxonomic Levels Math Science Math Science  Math Science
Knowledge 6 (15) 65 (96) 2 (10) 6] (96) 25 (31) 32 {80)
Comprehension 2 (5 -- - -- 5 (8) -
Application 32 {(80) 1 (1) 18 (90) 1 (2} 51 (63} I (2)
Analysis -~ - -- - --
Synthesis - - - -- - - - .
Evaluation -- 2 (3) o2y - 7 (i8]
Total 40 (loC) 68 (100} 20 A2 1100} #: 40711003
Numbers in parentheses are percents
In part 11 cof each test, which includes &)1 *re sr:crca Jueit Jns. tre

major level of gssessment is knowledge. There are 65 cut of 58 suesty

(96%) n Form T, 61 out of 63 questions (9%%) 1n Form 11, ana 372 out of .0

questions (¥0%) in Form III included 4n thecs facts wnich a3 ,casel ThA
knowledge  of terminology, specific facts, criteria, classificatian sl

categorizat=on. and methcds  and techniques  emploveg "n navt-oglar oo

[
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and principles and generalizations used in explaining and aascris o3
phenomana. Only cne question ir e2cn form 35 for assessing aniiity
application. In addition, there are 2, 1, and 7 guesticns in Form 1, 11 ar

ITT respectively which assess ability in evaluation. The questions 1n ih

g

science area do n~t provide a good indication of the general under. . indirg of
science concepts and content. Rather, they represenrt vratner sgecific

knowledge and terminology lixely to be possessed only by stidents who hav

8

been exposed t¢ this content.
2.2 Sample:

With the cooperation of three docal High Schools, trree forms of
Mathematics and Science Achievement Tesis, modified from Welding, Home
Economics Food Services, and Carpentry, and the SFTAA were administered in
1985 to obtain performance in matnematics, science and general academic
ability of students in traditional high schoo! programs. The sample of
students in traditional programs consisted of 107 senior leve' students
enrolled in college-preparatory programs and 99 senior level students
enrolled in general progrems. Fach group of students from each school wa-
divided into three subgroups where each farm of the mathematics and science
tests ware administered. The total number of students who took the

Mathematics and Science Achievement Tests is illustrated i

3
—yf

[»%)
cr
3

of test. by type of education, by schocl and by gender of the studear,. 277

students completed the SFTAA.  The high scrools were seiected to TUYpIIe’,

-

eflect a range of wurban and rural focatiors 27 woll -5 4 coper snta-- -
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Table 42
Humber of Students in Traditional Education Pregrars
ook the Matnematics and Science Achiesement To:is
Test forms College-Prep Cenera’
S S S Total z S+ Sa ta
>1 2 3 P 5 S S e
M F M F M F NP OMT P oM E
Form I (Weiding) 9 4 & 4 4 7 34 33 4 610 5 31
Form II (Home Economics 4 9 5 &§ 5 8 36 & v 2 7 8 35
Food Services)
From III (Carpentry) € 5 5 5 511 37 /02 4 4 7 2 33
Total 19 18 16 14 14 26 1907 16 20 14 12 24 13 99
Grand Tota: 23
Data Analysis and Results
1) Performance of Students in Mathecmatics
1.1 The Mean performance of students who answered mathematics guestions

correctly is illustrated in Table 43 and tigure 17. An examination of

Table 43 and figure .7 reveals that the college-preparatory students have a

higher percentage of correctly answered mathematics questions in Form [ ang
Form II than either the vocational or general education students. The

vocational students outperform the general education students on all thrs
forms of the exam and outperform the college prep students on Form 171, 7re

generil education students erformed less well than the other gvaups an th-
s

-

mathematics questions on all forms of the tes.. Ths nerfermance of ¢
vocational education students is at about the 50% mark across il rovme -

the nerfarmance level of the other two groups vary by form

1.2 Tne average raw score and standard deveoation o7 ciurer-
performance in mathematics s illustrated 1n Tspla 44 art s v
Inspection  of the data reveals the  hishest 5.0 S -




college preparatory students in Form I =nd Form 11, while the highact gverade
score on Form IIl was achieved oy vocational students.
interpreted in light of the total number of possible items on the respective
forms and <omparisons of raw scores across exam forms is not meaningfu;
There appears to bhe substantial differences between the general educatics
students and the other two groups acress all three test forms. Differences
between the college prep and the vocational groups ippear to be s3lightiy in
favor of the college prep group on forms I and II and substantially in favor
¢« the vocational group on Form iII.
Tahle 43

Mean Percentages of Correctly Answered Mathematics Questions by Seniors

Test Form Vocational Lollege Prep General
Total Mean % Total Mean % Total  Mean %

n n n
Form I (Welding) 820 49.79 34 59.05 31 16.44
Form IT (H. Ec. F. Serv.) 615 49.30 36 65.83 35 41.71
Form III (Carpentry) 731 49.34 37 26.47 i3 i8.88

Fiqure 17

S I - P N e G B TN EE W W e aE Y Ey U e
i
|
i

Mear Jevientage of Lorrectly Answered Mathewitios Jue b o - o
74
]
&8¢ - — ii
50 - N -
F E
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30 - ! ]
. —-—
20 - - N
= =
10 - : -—
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Welding H. Ec. F. Serv. o o
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Seevans vlw Srores and Stacdard Deviaticons of Pathomao, Py
Luretouiang Welding . Ec. Fd. sve Carpertr,
Mean 5D Mean T Hean S0
Vocational 19. 7.17 G.9¢8 4.24 39.40 13.32
College-Praparstory 1.44 4.92 13.17 3.47 23.52 $.62
General 15.03 5.49 8.34 4.54 18.58 7.381
Figure 18
Evgrage Faw Scores of Mathematics Pevformancs
Average
Score
40 -
RIS
VA - !!
- !! =
Vi) ~ — . -
U -— .
[ | . -
£y - = - |
Vv C G C G vV C G
Welding H. Ec. fd. Svc. Carpentry
&, Pertoomgnce of Students in Science
21 The mean percentage of correct!,  answered science jue.iions o
Vhustreted n Table 45 and Figure 19, An examination of Tabie 45 and

f

Fraure 19 reveals that Vocational students cutperformed college nrep and

gereral education students on the science questions in Form [ and Fare 10

fhe college-preparatory students outperformed tne other two

arouns

[%¢]
PoN
mard
9]
3
e
L

questirons in Form II. The general adocat

on eack form of the exam.
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Table 46
Average Raw Scores and Stendard Deviations cf Science Performapc-
Curriculum Weiding H.Ec. Fd. Svc. Carpentry
Mean SB Mean SD Mean SO
Vocational 33.84 5.8 31.86 11.53 22 .66 7.1z
College-Preparatory  19.82 6 33 41.67 3.53 15.65 6.81
General 15.87 £.58 27.00 13.77 10.24 5.81

[
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3. Performance of Students on SFTAA

3.1 A1l students participating in this study were administered the
SFTAA. Tabie 47 presents information on the raw score performance. The
SFTAA has a to'al of 85 items. Using the SFTAA as an indicater of academic
ability. the «college prep students consisiently demonstrate higher levels of
academic ability than either the vocational or the general students. The
table also reveals a paitern of very similar performance between the
vocational group and the general group; the general group scores ahaut five
to eight points above the vocational group in each subgroup. It is worth
noting that these performances ace consistent with performance as reflected
across ai! vocational areas (see Table 38). Using Table 38, the relative
performance of the senior students from the chree selected vocations
(Carpentry, Home Economizs Food Service, and w12ing} can be observed. A« z
group, the Home Economice Food Seivice Vocational students rank 36 out of
37. Students representing the Carpentry and Welding areas are also helow thr

median vaiue for all areas of vocational education: they rark 23 and 27 out

of 37 respectively. Thus, the selection of Carpentry and Welding a

(%21

g
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areas of nvestigation for this study  vepre_erti o Sromnnt | ne ot
average” rarge of academic ebility of ail vecational 2in atinn < o 5o
Further, tiie Home Economics Food Services graun repra occ: o oo =n oo

Timited groups with respect Lo academic abhilsiv.
Statistical Comparisons of Pe:formance

More rigorous statistical tests were apnliec o the c-ata 1o 4
interpretation, Using the raw scores on the SFTAA, the science test and the
math test as dependent variahles, a series of one-way analyses of ‘aviance
tests were conducted. Using the three levels of academic program as tihe
independent variable, performance un each form of the exam {1

for science and then math were contrasted. An overall contrast among the

three groups was also conducted wusing the SFTAA. Significant differences
were found for ail of the analyses using the malhematics and science scorss
(six analyses;. Significant differences were also found for the Welding,
Home Economics Food Services, Carpertry and Tota? lowpined group. with
respect to the SFTAA score. Thesce analyses were then followed by a Scneffa’
Test to determine statistically significant differences amona various rai-o
of mean:. Figure 21 graphically portrays tne respective differences. ir
general, the college prep groun had better acauemic abitity than the ortrer
two groups; there was cnly one sicnificant difference {(Home Eroncmics Frod
Services) n academic ability between the geners] group and the vozatylrs.

group although the students in the vocatioral group were stightly loaor tnn

EE 4 -
the students “n the gese.al group on 21l three fest farmz a0 v oo o
SETAA
With re<pect to he contrasts among the thves academic nono- s
respect  to  the science nd matt  scores. the vocatoeril ogroan

significantly higher than the general group on four of the six ta-te

112
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red higher than the <eperal group on the remaining two tests but this

s 20

difference was not stat’:tically significant. Again using the scien 2 a-d
math scores, 1in four cases the college prep group was significantly higher
than the general group and in two cases the difference between these two
groups was not statistically significant; the college prep group scored
higher than the general group in all six cases. When contrasting the
vocational group with the college prep group on the science and math scores.
the vocational group was sigrificantly higher than the coliege prep group in
three of the six cases; the college prep group was significantly higher than
the vocational group on two tests ard there was no significant difference

between the two groups on the remaining test «ithough the college prep grouo

score was siightly gbove that of the vocational gro4p.

o

Table 423

Analysis of Covariance of Academic Greoup
and Matn SCORE Employing SFTAA as a Covariate of Testfora [ (.o < -

s

Source 4f MS -
Academic Group 7 4735 30 A
Adjusted by SFTAA
Error it 1y 2
% s

£
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Table 49

~ratysis of Covariance of Academic Group and Matn =7 7 °
Erploying SFTAA as a Covariate of Testform [
(Home Economics Food Services)
Source df )
Academic¢ Group 2 128.56 Lo
Adjusted by SFTAZ
Error 587 12.47
* g 5 '(f:‘E
Table B¢
Analysis of Covariance of Academic Group and Math SCORE
tmploying SFTAA as a Cuvariate of Testform III {(Carpentry)
Sourcea df MS F
Academic Group z 15,203.97 1:16.85%
Adjusted bv SFTAA
Error FG7 138,32
oo T
Tabie 51
fratysis of Covariance of Academic Group ar | Science S{C7€
trpioying SFTAA as a Covariate of Testform [ (Welding;
Source af MS ‘

Academie Groug Z 11,238,725 =04
Adjusted oy 37747
Erraor 23 175G
* r ‘!
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Table ! 52

D
(a2

“ratysis of Covariance of Academic Croup and S« <
Erploying SFTAA as a Covariate of Testforr
{Home Fconomics Food Service)
Source df M5
Acadamic Group ? 114 EE s o
Adjusted by SFTAL
Error GE7 Troes
oo 0
Tabie 53
Analysis of Covariance of Academic Group and Science SCORE
tmploying SFTAA as a Cevariate of Testform [1{ (Carpentry}
Source df MS =
Academc Group 1.205.35 127.35%
Adjusted by SFTAA
Error = 41 12
* o~ o
FA -
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Miusted Means cof Academic Groun: by T
Empioying SYTAR g3 res Touvoans
Testform
Academic Groups : Mych LA

Carpentry

College 30 17.6% 12.C5

General 33 i7.42 §.7G

Vocationeal T 38 7% 23 83
Home Economics

College it 3.8% 31.80

Generai 35 7.AZ 25.23

Vocational £15 13,73 32.60
Welding

Collzge 24 17.85 14,13

General 3 14.14 14,54

Vocationa: 20 16,70 34,17

The analysis of covariance (ANCOVA) technigue statisticaily equates the
groups based on existing differences among groups onr the covariate /see
Table 54}, The mean scores for the respective vocational groups shcwed
minimal adjustments. The values for the coilege prep group were adjusted
downward and the values for the general group was adjusted slightly upward.
This s consistent with initial differences among the groups on academic
ability.

Based or the statistically significant JOVA results (e Tahles 48-33;

and the subsequent adjustments ir group means, a Scheffe’ procecure was used

o

to make pair-wise contrasts among the groups. This procedure was used t
determine which, 1if any, of the three academic groups differed statist zally

from the other two groups. Tables 55-60 identify significant differenca:

among  groups for  each test form basad on the scierce and math vaviables.
J !




Each of the cells in the six tables contiins the 4" "feyarce ravtueon fre
pairwise means (X dif) and the corresponding F ralio.
When adjusted for abiiity, the vocational groups perfor— -ratisticai?,

significantly better than the general groups on all the scierce and ma*h

tests across the three test ferms. This is consistent with the analysis of

Tahie 55

Contrasts of Academic Groups Based on Scheffe’ Procedure
Using Adjusted Math Score Means for Test Form I (Weldirg}

General Vocatinnal

College Prep F= 5.28%
X dif = 3.869

F= 2.56 (NS)
X dif = -1.85

General F= 22.13%*
X yif = -5.54
** Significant at p < .01 NS = Not significant

+ Significant at p<.0%

Table 56

f Academic Groups Based on Scheffo Procsiy-
djusted Math Score Means for Test Form 17

(Home Economics Food Service)

—

[ 3o
vrofa
-
w
I O

- ~ ~ e Y
General Vocational
- 1 »-Q e -
fellega Prep F = 8.39 =« F= 30 (NI}
Xodif = 2.45 A oayf o= - 2%
Genera?l Fa 20.71%>
L ahf = -2 8]
= iuniticapt oat oo HTo-n Teny F
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Table

Y

Lontrasts of Academic Groups Based an Scheffe’ Pro--
Using Adjusted Math Score Means for Test Form 1

(Carpentry)

General

Yocationai

College Prep F = .00 (NS) F= 126.81**
X dif = .13 X dif = -22.14
General F= 120.04**
X dif = 22.¢7
** Significant at p .0} NS = Not significant

Table 58

tontrasts of Academic Groups Based on Scheffe' Procedure
Using Adjusted Science Score Means for Test Form I

(welding)

General

Yocational

College Prep .04 (NS)

F =
X dif = -.41
General

F= 167.9G **
X dif = -19.99

F= 156,54%*
X dif = -19.58

** Significant at p < .Gl

Table 59

r

NS = Not significent

ntrasis of Academic Groups Based on Scheffe Precar,

Jsing Adjustad Science Score Means for Jest rorm |

(Home Economics Fooa

Service;

Vocationad

Loilege Prep

Genarai

~ L22(NS)
X dif = -.80

F= 26.45%*
X dif = -8.37

** Significant at p < .01

NS = Not significant

1i9
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Tahle 69
Contrasts of Academic Grovps Based on Scneffa’ Proge
Jsing Adjusted Science Score Means for Test Form 1.0
(Carpentry)
General Vocationai
College Prep F = 2.31{NS) F= 96.33**
X dif = 2.35 X dif = -10.9¢
General .- F= 152.81%*
X dif = -14.14
** Significant at p ¢ .01 NS = Nnt significant

When contrasted with the college prep groups, tased on adjusted scores,
the vocational groups perform at a significantly higher level on three of the
six measures and are equal to or exceed the college prep groups on the
remaining three measures (these latter three contrasts show no statistically
significant differences). This is in slight contrast to the unadjusted means
analyses. The downward adjustment of the college prep group scores either
brirgs the values of the vocationa’ group in-line with the college prep group
o the vocational group significantly surpasses the college prep group. Tne
collede  prep group means, when adjusted for academic abitity, are
significantly greater than the corresponding means for the general academic
groups on three of the measures; the college prep group adjusted mean scorec
are not statistically different from the general group on the remaining three
measures.  The adjustment downward of the college prep group mean in the cas=
of the Home Economics Food Services Math test results in a nonsignificant
difference between the college prep group and the general group: this
difference was statistically significant when unadjusted mean values wera
used.  The adjusted scores for the vocational groups are significantly higher

than those of ine general groups on all six tests.

1o




108
In gererai. the ves itz of the wadjusted and  adiusied 1 CUD means
K . Sy T e N & ] v om vy s - £y } o
anaiyses are consisient. itoof 18 pairwise contrasts. five changes

Findings were observed. These changes, a downward adjustment of the collese

the

b
=

prep group scores resuited in a nonsignificant differences betwes
ege prep and general groups where there was a significant difference in
the wunadjusted values, and in the other case, resulted in a nonsignificant
differance between the college prep and vocational groups where there was a
significant difference in the uradjusted values.
Discussign

The rpresent study represents an effort to determine the performance of
students participating in vocational education programs in the state of
Ohig, This report is presented in three major parts and therefore the
discussion has been developed to conform to this structure.

Part I Test Description

Part 1 of this report presented a descriptive analysis of instruments
used 1in the Ohio Vocational Education Tests (OVET). This aspect of the study
was designed to address the i:irst objective. As such, the science and
mathematics content of each of the 38 vocational tests was examined. In
addition, the Short form Test of Academic Aptitude (SFTAA) was described.

First, the number and percent of math and science items on each exam was
presented. These numbers were derived by math and science content arsa
experts who systematically reviewed and characterized the items on each
exam. The minimum number of math and science items on any of the tests is 4
and 2 vrespectively; the maximum number of math and science items on any of
the tests is 121 and 264 respectively. The math items represent anywhere
between one and 40% of the total test in a given vocational area and the

science items represent between one and 79%. The average number of math

12}
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quest’ons  across ol I8 tesic ar BDoar Tre guerale noTLor of aoianna
Quesiions  acrass all 38 tests is 86.3. "he ruabar of total test items acros
all 38 tests range from a Yow of 263 to 3 high of 384; the average number of
items on  any tect s 3341, Oaty fouv of the tesis nave fewer than 300
jtems

As can be seen, there is great variability in the number of science
and/or math ijtems across the 38 tests. Generally, there is a sufficient and
reasonable number of math items on each of the tests to provide the user with
@ sound indicator of the stusent’s basic mathematical skills in selected
areas. In general, this is also true for the science items. Therz are,
however, seven 1iests which appear to be cverweighted with science items and
four tests which have minimal science coverage. Each of the 38 tests is then
presented in some detail. The specific subtests of each test were identified
and the math and science content arsas were delineated. A sample math and
science question from each test was included.

The xreas of concentr2:ion for the 38 tests mathematics content is
focused on basic math (all 38 tests: 15 of the tests have some geometry; 3
have  some algebra; and, one has some trigonometry). The areas of
concentration for the science content across all 38 tests is more varied.
Physics and chemistry lead the way with emphasis on 32 and 25 of the tests
respectively. There is a Tlarge drop to the next grouping (psychology 10.
physiviogy 9, microbiologv 8, anatomy 6, botony 6, geology 2 and zoology 2).

The math test items appear to yield reasonable indicators of a student's
knowledge of basic mathematics and perhaps of elementary geometry (depending
on  the test area). The items tend to focus on application of concepts to
solving problems rather than simple recognition or recall items. The science

test items on the other hand are not easy to cluster into homogenous units

LED)
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and therefore * is difficull to generalize across the 18 te-ts abeut the
specific content of ‘“science”. Rather, each test yieids an idiosyncratiz
ciuster of science content. Cbvicusly there is a drfferent examination for
each or the 38 vocational areas.

Each test has a different number of total items and the number of mat
and science items also differ from exam to exam. Further, the nature of the
items differ across exams; each exam has been constructed such that the items
reflect not only science and math concepts, but also contain ideas, concepts
and knowledge relevant to the particular vocational area being tested. For
example, the welding test use items that reflect the application of math and

science to welding; the carpentry test uses items that reflect the

application of math and sciance tn carmentry. atc, MHoweyver, the scien

he SCiEnce
items have a tendency to rely on recognition or recall of information in
order te respond to the items; some items require the students to make some
use of the information to respond to the item while others do not. The raty:
and nature of math or science items to the total number of items on the tesc
reflects the requirements of the occupation.

The internal consistency (reliability) of each of the 38 exams is very
high (approximately .90 or above) and the item analyses cf each exam revealed
exceilent psychometric properties.

Unlike the vocational tests which are specific to each area, the SFTAA is

used as a general indicator ot academic ability and is therefore not

specifically geared to vocational content. Rather it reflects a series of

four generic  subtests. The f.ur subtests are sequences, analogies,
vocabulary and memory. The sum of the four subscores yields the total
scora, The instrume-i was developed and published by CTB/McGraw-Hill and

about 30 minutes to administer. This instrument has good psychometric

123




properties and while it h-s nol been revised sirce 1377 <4100 spocars 19
provide a gord indicator of overall academic ability.

The SFTAA when used in conjunction with the vecationil fests, pravids the
user with a reasonably good indicator of general academic ability ang
specific paper and pencil evaluation of a student’s knowledge in a civen
vocational area.

Part J1 Performance levels of Students in Vocational Education

Part II of the report presented normative information on juniors and
seniors in the state of Ohio who participated in each of the 38 Vocational
Education Tests. Norm data were provided for juniors a:d seniors from 1984
which reflected their performance .n the math and science items of each
test. In addition, norm data were provided for these same groups on the
SFTAA. The data on the science and math items were presented in two ways.
First, the average percentage of correctly answered questions for science and
matn was generated. Then, the average raw score on these variables '.as also
calculated. These two analyses addressed the second and third objectives of
the study i.e., a) determine the proportion of juniors and seniors
participating in vocational education programs in Ohio who correctly answer
items which reflect science and mathematics content in eack of the 38
vocational areas, and h) determine the Jevel of functioning of students
enrolied ir vocational education programs in Chio in the areas of science and
mathematics content in each of the 38 vocational areas. This latter
objective was also augmented by analyzing the raw score performance of all
carticipants qgeneral academic ability through use of the SFTAA.

The numbers of students participating in each of the tests varies

considerably across the 38 areas from a low of 29 to a high of 1911, In
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i hundred o more students are reflected 1n the cata fur <ach

genera:, sovera

area. Further, there dis no reason to suspact that tne participents are
somehow atypical of vocational education students in general; there iy gecod
reason to believe that these students are representative of vocaticnal
education students and that the data presented reasonably reflects the matn
and science xnowledge of the students in each respective area. The norm data
presented here are highly consistent with data from previous years and the
succeeding year. This interpretation also maintains for the SFTAA data.

The individual items on each test were designed so that student's paper
and pencil k.owledge could be adequately asses.od. The level of difficulty
of the items, and subsequently the exam, was developed so that a range of
scores across students would be possible. There are easy items, average
difficulty items and difficult items. The procedure eliminated both "floor"

and "ceiling" e¢ffects where students perform at a very low levei by missing

most of the items or at a very high level by getting most of the items

correct, These same tests also needed to accommodate ‘irst year students
(juniors}) and second year students (seniors) Therefore the tests were
"pitched" at a level of average jtem difficulty of approximately .50. The
data reflected these characteristics. Group percentages have been used to

aliow for a cowmon base of commarison across vocational areas because there
are different numbers of science and math item on each of the 38 tests and
comparison of -~aw scores across the tests is not meaningful. Percentages
were also used because they are relativeiy easy tc understand and convey
meaning to the general reader.

Seniors on the average outperformed their junior counterparts on 36 of 32
areas on the math ‘tests. A similar result was found for the science tests

(36 of 38). The result is consistent with anticipated outcomes as one would
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expect students in  the second year of 3 grogver Yo ogerfor sIitar thae

students in the first year of a program  Tr.o came Sur Le-tuninr 4 Foronoe
was also reflaected in the SFTAA data.

Frrither, average performance by tha senicr Tevel students in each of inz
38 areas is generally around the 50% Tevel in both the science and math areas
with 2 range on the group performance in science of a low of 36% to a high of
66%. The corresponding range for the math was 38. to 75%. The average
performance by the junior Jevel students in each of the 38 areas was somewhat
tower than the 50% level established by the seniors on both the science and
math items. The range for the average performance by the junior level
students for the science items across the 38 areas was from a low of 32% to a
high of 69%; the corresponding range fcr the math items was from a low of 31%
to a high of 74%.

This wvariation in relative performance across vocational areas probably
reflects two things. First, a difference in the difficulty level of the test
items across tests, and, second, a difference in acadenic abiiity across
vocational areas. The Tatter point is well reflected in the relative
performance f groups of students on the SFTAA as the average performance cf
the groups on raw score is approximately 50 with a range of 41 to 59.
Obviously students 1in certain wvocationai areas are. in general, mora

academically able than students in other vocational areas. Junic-s are

-t
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academicaliy able than their senior counterparts.

The GVET instruments havc been constructed anad uzed foitowing norm

referenced principles. As such they conform well to *hose tes® construction
principles and average perfornance or any one test is getting approximately

half of the items correct.
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Thes~ data reflect a variation in student performance in sgrencs, maih
and academic ability across the 38 vocational areas. This performance v

rach area appears to be at a reasonable level. Tnis finging seems 1o Le
consistent regardiess of whether one examines the daza based on perceniaors
or raw scores.

Two cautions must be put forth at this time. The first is regarding the
stability of the data results for those areas wnere there are small numbers
of participants (less than 50). In these two cases, the results could shift
if larger numbers of student data were available. However. these data are
thought to be representative and therefore the resuits :re not likely to
change even with larger sample sizes. In addition, the number of vocational
areas where this situation pertains is small.

The second caution has to do with the number of items contained in
science and math. When the number of items in a given area is s~211 (less
than 10}, percentages can shift dramatica:iy with an increase or decrease of
just one item correct on that particular test. This would be the case with
science items in four vocational areas and math items in 5 areas. As an
example, 1in one case where the average percent correct for the junigrse
exceeded the average percent correct for the seniors, the percentages were

based on a total of two items.

Finally, there 1is a considerable range of performance within each of tre

vocational areas. This fact is reflected in two ways; a) the standard
deviation of scores within a test, and bﬁ the max 1 and minimum nunmber of
cerrect  items. The standard deviations of raw performance across the
3¢ vocational areas for science and math for . niors and senmiors (a

tetal of 152 test results) ranged from 1.'3 to a high of 42.05. Most

standard deviations ranged between 4 and 10 points. The magimum numbher any
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one individual <correctly answered varied considerazbly from tesi 1o test

(because ot different number of items passible) and between juniors and
seniors.  On 35 of 152 sets of test data at least one person answered all the
items correctly. This tended to occur on those areas with smaller numbers of
items. in addition, a minimum score of 9 was recorded on 135 out of 157 of
the sets of test data. These data lend further credence tc the quality of
the science and math items as indicators of performance.

Finaily, the standard deviation of the raw scores on the SFTAA ranges
from §.33 to 13.86 units with an average value of approximately 11 units.
This variapility was demonstrated not only across vocational areas but also
within each of the vocational areas. Once again, this lends credence to the
psychomel. ic properties of the SFTAA and its contribution as part of the Ohio
Vocational Education Testing Pregram.

Part III Conparison of Students ir Vocational and Traditional Fducation
Programs

Part TIl of this report compared the 1985 performance of vocational
education students 1in the areas of Welding, Home Economics Food Services and
Cargentry with students enrolled in traditional academic programs (college
preparatory and general) on common indicators of science, mathematics and
acacemic ability. This aspect of the study was designed to address the
fourth objective. This effort was conducted to investigate the feasibility
of legitimateiy comparing the performance of the vocational program students
with  traditional academic program students .sing common indicators of
performance.

The selecticn of the three vocational areas based on the selection
criteria turned out to be a very good decision. Two of the three groups were

in the middle of all the vocational groups with respect to their general
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academic abiiinty a5 ipdicated by the SFTAA. Tne third group was ab tne
boitom of the vozational qroups with vrespect to academic ability. This
situation provided a gocd range in academic ability and provided good groups
against which tc contra.t the academic groups. Further, the Welding. Home
Economics Food Services and Carpentry Tests contained typical and reasonable
numbers of i1tems in the science and math areas allowing for stability of item

performance as well as being representative of other vocational areas in

terms ¢f the number of items {See Table 61).

Table 61
Test Items from Three Selected Vocational Tests
Average
of
all
W2lding  Hnore Fronamice fand Savuvicac  famesnre 2E Teoots
Total
Test itemrs 332 375 3¢5 334.1
Math ltems &g {1727 20 (8% 81 (2%%} 34.4
Science
Items 88 {20%) A3 {i7%) 40 {12%) 88.3

Limiting the pumber of vocational areas to study as well as restricting
whe comparison to seniors kept the stuldy at a reasonable and feasible level.
In retrospect, these were good decisions. It allowed for some variation
among  vocational groups {a small sampling) while also allowing for legitimate
comparisons and interpretations. The data for the three groups of vocationai
education students contain large numbers of observations €15, 731, and 820.
These sample sizes are fairly typical of all the 38 Ohio Vocational groups.
These data a4re thought to be highly stable and representative of al!
E

vocationa: education students in Ohio in their respective vocational ar-as.
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As re’ ecled on the SFTAA. tnes
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vocational education students.

The sample of <tudents fron. tragitional academic program. wa

-4

tud

There were 107 students from college preparatory programs and 99

(4]
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from general education programs. The number of males and females in each of
these groups was fairly balanced. The traditional students come from three
Tocal high schoois in Central Ohic. The.e high schools represented a cross
section of suburban and rural locations as well as different socio-economic
conditions. There was nothing extraordinary or remarkable regarding the
schools, communities or their students. The traditional program students
were randomly assigned to one of the three test taking conditions {Welding,
Home Economic Food Services and Carpentry). Using simpie random assignment.
the various cell sizes turned out to be fairly well balanced.

The science and math items, extracted from each of the three vocational
tests were administered to the respective groups of subjects along with the
SFTAA. A1l three of the tests cortain a reasonable number of basic math
indicators (14, 19, and 18 items). Two of the tests also contain indicators
of geometry (Welding, 25 items and Carpentry, 63 items). From this
perspective, the exams are pretty typical of all the vocational exams in that
there is a heavy emphasis on basic math. The heavy emphasis on gecmetry on
twe of the tests is less typical.

The math items in the Welding and Hcme Economics Food Service Tests
stress  the application of principles and concepts (80% and 90%
respectively). The math items on the carpentry exam have somewhat less
emphasis on application (61%) and some emphasis on basic knowledge 31%).
From this perspective the math items from all thece tests provide a good

indication of basic knowledge of mathematics.
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ithe science items are nmove wvarse! n froiv conten: giersce. wWold rg
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siresses  Pnysics and Lhemisiry ({42% and 575 vespectiveiy). Carpentry

stresse. only Prysice (90%) while Home fconomics Food Services emphasizes
content from s5ix areas (Physics 11%, Chemistry 22%, Botony 3%, Microbiology
33%, Physiology 13% and Psychology 10%). Almost all of the science items
represent specific knowledge (information) of the content area (98%, 896% and
86%) . From this perspective, the science items are not as good of an
indicator of basic science knowledge as the math items are of basic math
knowledge. The Home Economics Food Services itcms present a more rounded
view 0" science, whereas the other two test areas stress specific areas of
science e.g., physics and chemistry. Further, the taxonomic level of the
science questions stress knowiedge appropriate for each specific vocational
area. This situation will put students who have not been exposed to the
specific con*ent at a disadvantage on these items. For these reasons, the
math items appear to be highly valid for use in comparing performance across
the vocational, college prep and general program groups. The science items,
while adequate, are not in general a good indicator of general science
knowledge.  Rather, the items concentrate on specific kinds of science (e.g.,
physics, chemistry), and also focus on items that stress recognition and
recall  of information rather than the application of concepts and
principles. The science items do functicn but the rasaits com ng from their
use must be cautiously interpreted.

I using cifferent

b =

)

The  three different academic groups were -cmpares
teciiniques. First descriptive statistics were calculated (percentages,
means, standard deviations and sample sizes). This was followed with a

series of one-way analyses of variance on the raw score data. Finaliy, a

series of one-way analyses of covariance were computed un the raw score data.
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Woen using a4 oriterior of  3cadenic &bt oo cotlaos e gogun fo
considerably higher tran eitner the gercra. ©r Trz vocaticna. geoups. e
general group and the wvocational groups perform &t oz remarkably similar
) o NP . e il e e e
level, These differences and similarities ir academic ability are fairly

consistent with what is generally found in the literzture. The performance
tevel of all three academic groups of stucents is at a reascrable lecol with
nothing highly atypical.

When examining the one-way analyses of variance for each area of testing
on the math variable, an interestirg phenomenon occurs. The performance of
the wvocational students is not consistent with the relative order of the data
found on the SFTAA. The performance of the vocational students on the math
variable always significantly exceeds that of the general academic group; the
performance of the college prep group is either not significantly different
from the vocational group or is exceeced by the vocational group. This
situation is rot easily expiained and is highly inconsistent with the

research literature. It appears that in arnlied basic mathematics, given th

f14]

constraints of this study, the vocational c<tudents are approximately equal to
or exceed the performance of students from traditional academic proqgrams.

This pattern also maintains for the performance of the three groups of
students across the science items with the exception ~f the Home E_onomics
Food Services test where the college prep group performs significantiy better
than the vocational students. The writers are slightly more cautious about
the meaning of these findings on the scierce items because of the previocuslty
cited coucerns. However, the results zre fairly clear and consistent-the
vocational students perform at a level th:zt compares favorably with students

from traditional academic program. These results maintain even though therr
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measured academic ability ISFTAA) i< less than trse of +. . -0
and ne different from those of the general academic g-iusn.

In order to determine and statistically equate for initial ©i- cropes.
academic ability, a series of one-way analyses of covariance were gaenerated
using the SFTAA as a covariate. In general this technicue had the effect of
adjusting the mean score of the science and math dependent variables downward
for the college prep group while having minimal impact on the other two
groups. As a result, when the three groups were equated on the basis of
academic ability and then their performance compared on the respective tests
for science and math, the performance of the vocational students always
exceeded or was equal to the *formarce of the other two groups. These
results are not corsistent with the research literature.

Of  ccurse these findings must be interpreted somewhat cauticusly.
tiowever, based on these preliminary findings, there appear te be rather
substantial leng term ramifications. It is clear that the feasibility of
comparing the performance of vocaticnai, college prep and general academic
groups of students on comparable measures has been realized. The next steps
in this process appear to be straight forward - increase the sampio sizes of
the college prep and general academic groups, expand the number of vocational
test areas to examine the generalizability of these results, and. to :ncresse
the number of school districts participating so that trere -3 gocoo
representation of students from traditional academic proyrans.,

Summary and Conclusions

This study was designed to address four basic objectives. Tne frrst
objective was to report the science aind math content contained within the
Ohio Vocational Education exams for each of the 38 program areas. (his

objective was achieved in Part I of the study. FEach of the 38 tests was
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presented and fournd to be a good quality instrumeni {have sound pryrpoes
properties). in general there are reasonabie numbers of soiemcs 3md oot
item on each of the tests.

The second and third objectives of the study were to determine (1, *h
level of functioning and (2) the proportion of correctlv answered guesticncs
by Juniors and seniors enrolled in vocational education programs in the areas
of science and mathematics in each of the 38 program areas. This objective
was achieved in Part II of the study. In general, the seniors cutperformed
the Juniors in each of the program areas and the level of performance appears
to be at a reasonable level. The exams appear to function at a reasonable
level according to the way the tests were developed. Performance across the
38 areas on both science and math varied among the different vocational
groups. Academic ability varied considerably among the 38 vocational groups.

Part III of the study addressed the fourth objective which was to
initiate a pilot study to determine the feasibility of experimentaily
comparing students enrolled in vocational education programs with students
enrolled in traditional education programs on common paper and pencil
indicators of science and mathematics performarce. This objective was alsc
achieved as the conclusion can be made that such a comparison is feasible.
Further this effort demonstrated that performance of students in thres
vocational education programs compares favorably with students in traditional
academic programs (college prep and general academic) with regara to basic
applied mathematics knowledge and selected science knowledge. These results
are inconsistent with existing 1literature and popularly held beliefs about
vocational education students. Of course these preliminary results must he

interpreted cautiously for reasons cited earlier.
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Increase the sample sizes of the college prep and gener
groups so that the results are assumed to be stabie and not as
susceptible to sampling fluctuations or non rep-esentativeness
of respondents.

Increase the number of school districts participating i
study for the traditional groups of students so that gr
generalizability of findings is possibie.

(D:J

Expand the number of vocational test areas to assure stability
of results across the other vocational areas.

"
[
~

implementation of the above recommendations and should these

maintain, these data have obvious and far-reaching implications for

in w2 State of Ohio. At this point in time. there is no reason to

that those results will not maintain.
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