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INTRODUCTION

Vocational edLcatior has, our, ci t

substantial impact on per )ns in toe workforce throughout c, Jtate:_

This has been achieved thr-ugh the education and training of a large 'eciment

of our force through mechanisms outside of tne traditional academic classrbom.

The increasing demand for more sophisticated and specialized education, 'or

students to keep pace with advancing technology, is reflected in the

curricular offerings and modifications to curriculum in existing schools of

vocational education. Recent increases in science and mathematics

requirements of students in Ohio to obtain a high school diploma are

reflective of concerns about the educational system and present difficult

problems for vocational educators.

There has been large scale general criticism of the educational system in

the United States, and particular criticism of students' lack of mathematics

and science knowledge. Students in the state of Ohio will be recuired to

demonstrate adequate knowledge of mathematics and science in o-de, to ort7hn

their high school diploma.

Students in vocational education ograms are CiDt3i

amounts of science and matnematics within their program

have been consistently raised, howe.er, about the ,17L4a

of these curricula offerings.

Hard data that could be used to obt.;41

depth, dnd content of science and matnematic_,t

education programs across the

questIcns and problems.

This study was initiated to adores,

co Iection and analysis of relevant

objectives were used to guide this study.

,c,,,r-



Examine report the science and mathematics content cants'

within the Ohio Vocational Education Exams (by program ar:3;

Determine the proportion of juniors and seniors enrolleci

vocational education programs who cor(ectly ans8er the ite.m_

which reflect science and mathematics cintent (by '- ugram .area,

Determine the level of functioning or students enrolee
vocational education programs in the areas of science

mathematics (by program area).

4. Initiate a pilot study to determine the feasibility

experimentally comparing students enrolled in vocational

education programs with students in traditional education

programs on common indicators of science and mathematics

knowledge (by program area).

5. Communicate the findings in writing to aporoprThte ,TrOfeS-,1c2na

audiences.

The purpose of this technical report is to eYamine the matnemutics arc,

science performance of vocational students in the State of Ohio. ,ne data

base, provided by the Vocational Instruction Materials Laboratecy. The Chic

State University (OSU), was analyzed to obtain an ndication f performance

mathematics and science of students attending vocational programs.

study was conducted under tnis project to determine the feasio:lit,

expelimentally comparin the indicators of mathematics and sc,-,nre

of students enrolled in vocational educator and the

traditional educPtion.

darn data for this project was obaineu

Vocational Ach levement Tests to stude,:ts 'n 38 p JCraMI:

Buainesc and Off ice, MarKe ng, Health OCCUQd.:':, home cco

and Industrial Eaucation i n 1985 Inc testing cof-rdin3ted

Instruction Materials Laboratory h se

indicate' s of mclf.hematins and science

program ar a rte icld'cltors rnd

lncHde,

13

2



MPan Percentages of correctly answered mathematic,, and
questions by juniors and seniors on the 38 achievement

ii) Mean raw scores and standard deviations on the

functioning of the students enrolled in vocational

programs in the areas of mathematics and science.

In conducting the pilot study, three forms of the Ha

Achievement Tests: Welding, Home Economics rood Services and Car'neh we-e

modified. These modified test forms were administered to seniors college-

Pound ana general education programs. The mean percentages of conrectLy

answered mathematics and science questions by students, as well as the mean

raw madescores and standard deviations were computed. Toe compa isdn was ma

between the common indicators, obtained from the students enrolled in

vocational, college-bound and general education, to determine the f.,-7,s,tol.

of the experimental comparative study.

In this reper' L.he results of the study are p,iesentea T:.!`

in the first part of the report (response to objecti'. I), tree desc

the Onio Vocational Achievement Tests in 38 programs are presenti

second part (response to objectives 2 and 3) nrosents tns pert-rmm

vocational students e- irdicated by;-

the mean percentages of correct', answe "ed mathemati_
science questions included in those 32 tests, and

tne raw means and standard deviations .

science items.

three of this report (response to )

the 'lot study which compares the students enro, ;a;

aditinai education py using these common

the resnon.se

1 44

3
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Part I Test Oescr'ption 3oo %ocat,onal AchiP,eent

An indication of quality, depth and content of

obtained by analy7ing the test scores of s'udents in 33 proc'ams

Ohio Vocational Education 1=ichiei,ement Tests 1985, The Tests wP'F-:

to provide the information for he improvement

purpose of the Achievement Test Praaram is

goals (Walter & Parks, 1984r

tHe

out'inec o: the

Objectives of Tests

To: (1) nelp determine if the instructiona OCiiO
been achieved.

(2) provide a reliable ciiterion for rev-w:
curriculum and improving instruction,

(3) motivate students and teacners.

..-1) identify deficiencies in facilities

15) assist io the process of supervision.

(6) help identify streriqt'is and iw9Eii s

instruction,

) help identify strengths and wc=,qk-ee::.

learning.

nelp evaluate ref,rence

Test 1-J&'delcpment

in ,i.:.Jelopi5g toe te:ts, toe tasks perf:-7,,,,,; L.

a,ea were analyzed. Science principles, mathematica ATc,

sKills necessary for successful performance were

The task/activity analysis resulted in information from wric- e

Vocational Education Achievement Tests were .1e,,e:ociel.

Tfl

5

weaknesses indicated in subtest scores suggest, a re, ani

Course of Study to take advantage of p-ogram stren,-; ts,

areas.

fOe ed."='L
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-,ne tests ne-e

responses. ne weav items were relaLe,

validati:- nf e test was performed, and the item': r:ot

to the test were revised or eliminated. ThL-

administered to measure skills and understanding in snecf1c vocatior.J1

These tests, including the task/activity analysis, are reHewed each fear to

ensure applicibility to current occupational practices and reouirememts.

Each achievement test in 38 vocational areas consisted of 269-324

multiple-choice questions with four-alternative responses. The teat w,s

divided into two parts: Part I and Part II. In both pa )5_.s, tne Lest

comprised of 7-16 subtests according to tre duties

requirements for a specific occupation in the 05L 3na'IS'S,

M lematics and Science Content

Test items which measure the ablitj pf students in

science are included in the context of these suotest:: Toe tests

analyzed to determine whether the items were mathematics or

The items were also classified int- spe',:o

matnematins and science

e subject areas

Basic mathemaf,.ios

mj F0 rathematic,

inc geome--:
T-r-fliOnOMetr'_

Tmr sLoject areas id'-t-fi;:!d for science

Physics MicroLiolo,:

Chemistry Anatomy

Botony Physioloqi

Zoology
Geology/Meteorolody,

Thv number and proportion of matnena,c-,

the tests are presented in Table 1.



iie 1. 1...he tota nu-te of tes It-s r_

nJmters of ?athematics an science quet;ons range frm 4-12:

respectively. The proportions of mathematics and science questions to

total number of test items are .01-.40 and .01-.70 respectively. Some 1+.2

were identifed both as mathematics and science questions. For this reacn,

the total number of questions in mathematics and science might e,-coed

total number of questions in the test, e.g., see industrial electronics.

Pages 10 through 47 contai,-, a description of each of the 38 vocational area

tests. Included in this description is a listing of the subtests, the

proportion of items in the science math areas included on the test, ard a

sample science and math item.

Academic A ,L;

Another aspect of the Ohio Vocational Testing Program is an indica'_ir of

academic aptitude. This measure is titled the Short Form Test of Acads:

Aptitude (SFTAA) le,e1 5. This test has demonstrated high levels of valty

and reliability and is well recognized as a good indicator of ger.eral

academic ability. The test is comprised of 85 items broken down into four-

subtests: (a) sequence (20 items), (b) analogies (20 items), (c) vocabulari

(25 itens), and (d) memory (20 items). The separaf,e scores

each subtest as well as a non-lanuarrie suntesr_

analogies). a la-,guage subtext score t'iocabu-,,,iri

-.-
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VOCATIONAL AREA

AGRICULTURAL EDUCATION
Agricultural Business
Agricultural Mechanics
Farm Managemen,
Horticulture
Production Agriculture

BUSINESS AND OFFICE EDUCAIION
Accounting/Computing
Clerk Typist
Clerk Stenographer
Data Processing
General Office Clerk
Word Processing

MARKETING EDUCATION
Apparel and Accessorie-,

D E. Food Service Pe
Food Marketing
General Merchandising

HEAL1H occurATIoNs EDUCATIUN
Dental Ass/sting
Medical Assisting
Diversified Health 0(LopH,

HOME LCONOMICS EDUCATION
fabric Service
Home E conomics I ood Se Y v

Community and Home Servif5
Child Care Services

o athemtis i

11
each VfiCat

00
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TRADE AND INDUSTRIAL. EDUCAUy
Auto Body Mechanics
Automotive Mechanics
Small Engine Repair
Diesel Mechanics
Carpentry
Construction Electriciy
Heating, Air Conditioning an;! Re--

Masonry
Communication Products
lndustrical Electronic
Commercial Art

Drafting
LithogeaWlic PzIro
Machine Trade
Welding

4
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SamR1 e

est i AoriculLural

There are 9 subtests in 2

-eviocsly identified test ana

Part 2 contains the following subt, ;-Thrt 2 contains ne

1, Agricultural Careers 6. Agricultural Service-P'E't ,_

2. Human Relations 7. Sales

Office Procedures B, Marketing ana Store
4. Agricultural Service Animals 9, Money Management
5. Advertising and Promotions

The mathematics questions are io basic mathematics and represent
of the total test items. The proportion of science questions is 13%. The

subject matter areas in which science dJestions are found include predominantly
chemistry and botany. Few questions are found in the area of zoology,
microbiology, anatomy and psychology.

Sample item.

Mathematics

The due date of a
dated March 17 is:

1.

Hi

May

may IT
dune
jk,np 11_

Science

Molasses is used as a
In a ration mainly to po

protein.

vipar,ins.

carbohydrat
paatabi1 t:



-:11toral Me.r

This test contain`,

Part 1

Service Repair Eno;
Carburation Systems
Diesel Engines
Cooling Systems
Hydraulic Systems
Brake & Steering
Equipment Assembly

r.

Charging Systems
Cranking Systems
Ignition Sys'
Power Trains and Transrinss,

12. Metal Fabrication &
13. Heating, Ventilation & ,

r

Conditioning
Personal Development

There are 6% mathematics questions and 22% science questions in
test. The predominant subject matter area for mathematics questicmis
mathematics. The science questions art' concentrated in physics
chemistry.

Sample items.

Mathematics

The manufacturer specifications state
that a reservoir holds 46 qt. of
how many gallons are required to
the system?

4.6 gallons.
5 3/4 gallons.

111/2 c'dlons

23 g<-lions

=cience

r-]

If you replace a cyl.nder
system w'fh ore of a lar,:,er miameter.

will ,fL:

more and move fasl-er
more and move slower,
less and move faster
ess and move slow,_

11



HrM Management

nis test conta

Part 1

Plan & Supervise work
Analyze Farm Records
Building & Structures
Finance Farm Operations
Maintain Inventory o'
Supplies

c--en crop

Market Farm Products
Plan Livestock Ente-p,
Equipment & Machiner

10. General Management Out
11. Employment Procedures

There are 2G% mathematics questions and 12% science questions inciuced
in the test. There is a stronger emphasis on mathematics especially'on
basic mathematics than science. The emphasized content areas on scieree a-e
physics, chemistry, and physiology. There are some questions in deemetr
microbiology, psychology and geology.

Sample items

Mathematics

If a farmer moves feed storage to an
area closer to the feeder, 40 minutes
of time will be saved daily. The lot
is used 275 days each year, and labor
cost is $3.50 an hour. How much
savings in labor would result in one
year if the feed storage wa; moved?

$ 425.95
$ 641.66

841.05
38,500.00

12

Science

There are different purposes for
ventilating livestock buildings in
warm weather vs. cold weather. What

primary function does ventilation sere
in cold weather?

)

Admits light into the building
Moves odor out of the building.
Vents moisture laden air to
the outside of the building
Moves air and _es
-emperature of the Du 1711



rIicuiture

'his test

Part

Soil and Plant Science
Production Floriculture
Retail Floriculture
Garden Center
Personal Development
Fruit and Vegetable
Production

Furf

Nursery
Landscapi

Science is emphasized more than mathematics in this test. The pr000rt:

of science questions to the total number of test items is 26% wnile the
mathematics questions comprise 4%. Chemistry, botany, physics are three
areas of content which are emphasized most for science while genera
emphasized most in the mathematics area.

Sample items.

Mathematcs

The total square footage
9' try 36' is:

224 square feet.
274 square feet.
324 square feet.
374 square feet.

Science

`Nl,en planting annual

-soils, the root shoulo be

exposed.
1/2 exposed.

3/4 exposed
completely c.

13



Te-t Cu

e.

.0 subtests

Part 1

Beef Production
Small Grain Productio
Sheep Production
Soybean Production

5. Crop Chemical Application
6. Agricultural Construction

Ope,'ator Equip

3. Dairy Production
9. Corn Production

10. Swine Production
11. Forage, Production

12. Employment Proceduz

There are 6% mathematics questions and 24% science questions in this te-3,.
All mathematics questions are in basic mathematics. Physiology, physics,

chemistry and botany are subject matter areas where most of the questinz;
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?

1.

c.

50 acres,

150 acres.

200 acres.
450 acre

Ji,..tCHLe

A common respiratory u, eo
young beef are sold and t-,JcK,2c
locations is:

1. trucking fever.
respiratory fe
shipping feyi-?2_

young fever.

14



Bus;ne..--,. and Office Educaticy

TPst 6 A-counting/Computind Cie F

Tnere are 10 subtests in-:

Part 1

Sales & Rezeivables
2. Payroll Records

Maintaining Inventory
Records & Files

4. Completing the Accounting
Cycle

5. Worksheet Information

Part 2

Processing Purchases
Specialized Accounting & Of'
Functions

8. Cash Receipt and Payment
9. Mechanical & Electronic Data

Accounting
10. Employment Procedures

The proportions of mathematics and science questions included in this
test to the total number of test items are 15 and 2 percent respectively.
The subject matter area where all mathematics and science questions a-e fount
are basic mathematics and physics.

Sample items.

Mathematics

Alice Lincoln's capital at the
beginning of the accounting period
was $6,000. She withdrew $400. her

capital at the end of the accounting
period was $6,300. Net income was:

I. $ 300.

2. $ 500.

$ 600.

S 700.

Science

An input/output device that car
transmit and receive data ov'
telephone is known as:

1. a terminal.

2 an optical scanner,
an external sto-av
a printer.

15



Szehc,f

test 'hc-'

Part 1

Dictation
Corresponderc?
Financial Recorb3

Communications
5. Copy Reproductio
6. Record Management

Personal Developmeni
Employment

Mathematical and science questions included in this test are 9
6 percent of the total number of test questions respectively. All matt-T;3'

questions are predominantly found in the area of basic mathemat;cs
science questions are found in the area of physics and geology.

Sample items.

Mathematics

if 50 is used as tne center point or
the paper, you would set the two
margin stops for a 70-space line

1. 12 any, 90.

2. 15 and 85.

3 20 and 85.

25 and 80

Science

A detailed set of lnstrurtlet:3 tee
the computer to enable the p(oc,=?ss

of data is called:

2 ;)

1. statistical comout;3c,,*
processed data.
flow charts.
a computer prog--1-

16-



VT 12P

are 1,; =1,,

P5rt j.

Letters, Memos &

2. Filing
3. Proofreading & Editing
4. Mail Procedures
5. Employment Procedures/

Human Relations 10.

Reports, Manuscrio-,,s a '

Acccunting/Calculat'ng
Telephone & Receptnst
Machine Transcripticriu,:
Processing
Reprograpn'cs

Mathematical questions and science questions included in th,l) test

and 1 percent of total number of test items respectively. A:i rst
on basic mathematics and physics.

Sample items.

Mathematics

Monthly sales are as follow:
January, $ 9,800; February,
March, $ 7,500; and April,
The average monthly sales is:

2

3

$ 8,100
$ 9,100.

12,133_

$

Science

A isual dispia!
73cnine uses a:

computerized filind sste
2. magnetic bell-tpe rerr,

device.
TV-like screen (CRT).
facsimile type

17



rE are 10

Part i

1. Computer Systems
2 Clerical Procedures

Programming Languages
4. Human Relations
S. Automated Electronic L.P.

Equipment

How Cnarti,-,

Data Entry
2. Operations
9. Business Math/c7_..

10. Employment Pro:ed_,,,

The number of mathematics and science questions in this test a-e IC
76% of the total number of test questions respectively. The mathematics
questions are concentrated in basic mathematics. Some questions are frd
the content area of algebra. Physics is the subject matter area where
the science questions are found.

Sample items.

Mathematics

The number 3S7 converted to
coded decimal (BCD) is:

2

0011 0011 0101.

0011 0101 0111.

0101 0101 0011
0111 0111 IDIA;1.

Science

when the file protection
affixed to a magnetic tape ea

computer operater finds it 's

impossible to:

remove the tape rae
tape unit.

check the tape. Lf

library.
write informaton Or thP
rears

18



Office

-le:ven sub 5 are

Part 1

Typing Forms and Rau

Reprographics
Employment Seeking
Composition and Edit
Records Management

-zeceptionist

Letters and Corres';o _

Financial Records
Telephone Communicat,-

10. Word Processin
II. Accounting Functions

There are 9% mathematics questions and 2% science questions in tnis
All mathematics questions are found in the content area of basic mathematics,
ThP predominant subjert matter rt,,P wh ere SrianrP questions are (-1-1CantoDtP(4

is physics.

Sample items.

Mathematfts

reNVOr, +1,n n r ry , ,r, ,-.

on $ 300 at 8% for 12C
360-day year.

Science

wnnrriinn An*-1 n

data can be processed
is railed:

input.

e. output,

storage

19



Tec_t ld Word Pronocsinc;

Tnre are ten

Part 1

1. Typing & Transcri F,lo;

2. Reprographics
3. Word Processing Concert

& Procedures
4. Business Transaction
5. Proofreading and Editing

r r_

Automated 'v;b-,-)

Equipment
Receptionist Dutiel,

S. Composition & Dicta
9. Records Management

10. Employment Procedures

There are 4% mathematics questions and 12% science included ir tn's Ult.
The mathematics questions arn all in basic mathematics. The sc.-en.ce

are concentrated in physics; some questions are in psychology

Sample items.

Mathematics

If 30 is used as the center point o
the paper, you would center ANNUAL
DINNER DANCE by beginning to type at.

Science

A device which can read or-rtzd
typed characterscharacters and corvert
:nput for a visual text eoto

r,CR.

OCr.

20



Marke- rig Education (iiistributive

Jest 12, Apparel and Accessories.

There are 10 subtests

Part Par 2

1. Cashiering 6. Product Knowledge
2. Merchandise Display . Receiving & Marking
3. Sales 8. Support Functions
4. Stockkeeping & Inventory 9. Customer Services

Control 10, Obtain Employmenz
0. First Line Management

There are 6 and 1 Percent mathematics and scien,7e questions
in this test. The questions are concentrated in Pasic matnemat-c,:.
chemistry.

Samp!e items

Mathematics

The store is running a 20% reduction
sale. How much does a customer pay
for a coat priced at $ 59.95?

1. $ 11.99.

2. S 38.37.

3. S 47.96.

50.26

cc:
er cc

Polyester yarns are pr
fabrics to:

increase durability
2. repel moths and
3. provide wash and wed-

benefits.
4. simplify construr

garment.

21



F,-)od Service PerconnE

test contains 12 supeF,4,,

Part 1

Restaurant Management
Inventory & Purchasinc
Procedures
Business Principles
Waiter/Waitressing
Cashiering

P;=!rt 2

6. Employment Procec..-

7, Human Relations
8. Communications
9. Selling Principles

10. Advertising
11: Product/Service Informaty-,
12. Safety & Housekeeping

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

Sample items.

Mathematics

What is the sales tax on the
following items, if the tax rate is
4%?

2 Cheeseburger Plauers $2.95 ea.

Ham Dinner $2.65 ea.

Science

Motives that prompt
the appeal of love
pride, prestige,
and desire to be

3o

A rat

se

p

cent of
bject
r science

action because of
, fear, vanity,

desire for comfort,
envied are:

ional buying motives.
ective buying motives,

atronage buying motives.
emotional buying motives.

22



re are

Part 1

Employment Procedur
human Relations
Business Principles
Communications
Financial Operations

Part 2

Public Relation
Service Technolbg
Product Informat:,-
Pricing

10. Operations
11. Advertising and Disp

The number of mathematics questions are 10 percent and the number of
science questions are 4 percent of the total questions in the test. The

subject matter area where mathematics questions are concentrated is in basic

mathematics. And the predominant area where science questions are found is
psychology.

Sample items.

Mathematics

A customer's purchase totals $ 7.98
but they only have $ 7.00. The
customer decides not to buy an item
worth $ 2.39. what is the new
purchase price?

$ 4,61,

$ 159.

5.79

Science

The best method of handling
customer would be to:

3G

23

fficult

1. maintain a superior attitude.
2. refer the customer to a _ales

representative.
offer the customer a sample
of another product.
ask questions to determine
why the customer is upset



-cna,1

are 12 sure,,

Part 1

Employment Procedur
Human Relation
Business Principles
Communications
F;nanci.31 Transact t: 10.

1

Selling
Marketing
Cashiering
Inventory Procedures
Housekeeping & Security
Advertising & Display
Product & Service Tecnnologl,

The number uf mathematics and science questions are 10 and 4 percent of
the total questions in the test respectively. All mathematics questions are
found in the area of basic mathematics whereas the science questions are
concentrated in psychology.

Sample items.

MaLhemaLics

Clyde's Cycle Shop offered to sell
$ 275.00 motorcycle for 10% down and
$ 18.20 a month for 18 months. What

is the finance charge?

$ 52.60.
$ 8.10.
$ 247.50.

327 EY.In

.DLItHLt

ThP best def init ion of a Pu. Tct,

a force which directs
behavior toward goals.
a determinant of consumer
behavior.
the reason why people
purchase items.
an internal stru-i-ure when
experience and beh.,1,/,r

related.

24
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Heaith Uccut,atio5,J Fluca

lest 16. Dental Acs's

Th-H test includ_

Part 1 Part :

i. Anatomy 8. Radiology

2. Microbiology & Steril; 9. Dental Office Management

Dental Emergencies & 10. Chairside Assisting Basic

Pharmacology 11. Chairside Asssting Prosthetics
4. Dental Laboratory 12. Chairside Assisting Oral Surgery

5. Restorative & Impression & Pathology
Materials 13. Chairside Assisting Other

G. Preventive Dentistry Specialties
7. Ethics & Personal 14. Expanded Duties

Development

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.
The mathematic questions emphasize basic mathematics and geometry. And the

efflphas;Le phyiology, anatowy, chemistry, physics,
microbiology. There are several questions in psychology, botany and zoology

Sample items.

Mathematics

The anoulation used to
mandibar molar area

-20'.

Science

with the slab at the correct
temperature, 3ilicate cement shoo
mixed:

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



Test

LL

Tnis test con

Part 1

Personal Developcn,,F_

Body System
Clinical Skills
Medications
Medical Office SkH

Ster

Laborator,

9. X-Ray

O. Diet & NutriLion
11. First Aid
12. Medical Terminolo._
13. Medical Office ComoutaY

The mathematics questions are 6% and the science questions are 64% of tne
total questions in the test. All mathematics questions are basic materliat o.

The science questions emphasize physiology, anatomy, microbiology.
physics and chemistry.

Sample items.

Mathematics

You received a statement of medical
supplies which included: 1 box of
injectibles $ 38.00, a box of
syringes $ 35.50, 1 gallon alcohol
$ 2.50, 2 gallons distilled water at
$ 1.29 each. The check for payment
would be:

$ 74.50.
$ 78.39.

$ 79 58.
S 81.5r'

Science

The majority of disease-proi!uf
croorganisms require:

3;)

26

dryness, coolness anc ox gen
for growth.
moisture, warmtn and oxygen
for growth.
dryness, warmth and oxygen
for growth.
moisture, coolness and
oxygen free eriirormr:fl

of-wth



ed

Tp est consists of II

Part

Anatomy & Physiology
Asepsis & Sterilization
Vital Signs 8.

Acute Care Nursing 9.

Ward Clerk 13.

11.

Emergency f;rst z3

Long Term Care NuT_,
Home Health Aide
Medical Assisting
Dental Assisting
Personal Development, Empl
Skills and _thics

There are 4% mathematics questions and 63% science questions in the tort
All mnthemtirc quectirTs HrQ in the area of bltic rn.themtirc Thc'

questions are concentrated in physiology, micro-biology, anatomy, che:nistr
and physics.

Sample items.

Mathematics

You received a statement of medical
supplies which included: 1 box of

iire is secrete-.1

injectables $ 38.00, 1 box of 1.

syringes $ 36.50, 1 gallon alcohol 2.

$ 2.60, 2 gallons distilled water at 3.

$ 1.29 each. The check for payment
would be:

$ 74.50.

S 78.39.

$ 79.68.
El 58

Adrenal Cortex.
Islets of Langerha-L
interior portion 07
pituitary.

a interior porti3-,

:10

27
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11

I

1

HO7;2 Econ,

Test 19

Lda;1

Fabric Serve

There are IS s

Part 1 Part

Alteration Specialist 8, Interior Design Sp
2. Custom Dressmaker 9. Drapery Consultant
3. Custom Tailor 10. Drapery Maker
4. Fabric Coordinator 11. Drapery Installer
5. 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 Lost.
The questions are concentrated in basic mathematics, and some questions are
found in the area of geometry. The proportion of science items to the Luta!
number of items is 7%. Chemistry and physics are the subject matter areas
where science questions are concentrated.

Same items.

Mathematics

How many widths of 48" fabric would
would be needed to make sheers for a

window with 60" rods, 3" returns?

1. 2.

2. 3,

Science

Dry side agents used in crf
included:

4'

1. acidic acid and digester.
rust remover and ammonia.
paint remover and acetate.
synthetic detergent and
ammonia.



11)

Baker
Cook/Chef
Pantry Worker

4. Caterer
J. Dietary Aide

Dining Room Se.

Cafeteria Line
Sanitation and Safeti
Storeroom Operations

10. Careers & Employment

The proportion of 4iathematics 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%. Microbiology, chemist-y
psychology, physics, physiology are predominant subject areas for cience
questior;. A couple of questions are found in the content area of botany.

Sample items.

Mathematics Science

A cake measuring 18" x 36" cut
x 4" pieces will yield <ov, m,

servings?

4

Fe,mentation of yeast,
(-.complished by adding

1. sugars.

2. leavenings.

shorteninc-
salts.



2.

test continc

Part

Personal Care for Pate
Vital Signs

Care of Cleaniha
Care of Furnishings

3. Lift, Move, & Transport Care of Resilient and

Patients Floors

4_ Perform Special Care 10. Care of Draperies,

5. Infant & Child Care Carpeting

C. Provide Food Service 11. Provide Room Care

12. Care of Restrooms

13. Care of Public Areas
14. Provide Laundry Service

15. Careers & Employment

The percentage of mathematics questions is one. These questions are

all basic mathematics. The percentage of science questions is 31%.

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

Sample items.

Mathematics

A linen storage shelf is :8" deep,

60" wide. Which folded bed sheet
would fit neatly on the shelf?

17"

Science

A patient condition teat _ =

reported immediately is

1. depressed attit..ce

constipation.
changed eating ha:-: --

breathing

30



4.

5,

6.

Child Care Career
Center Administratl
Maintenance
Program Planning
Evaluation
Special Needs Children
health & Safety

Parc z

Activity Selcction
Structured Activity Pre,,Jar

Unstructured Activity SupP-:
11. Routine Activity Supervisii
12. Nutrition & Snacks

There are 21% mathematics questions in this test, which are all in tne

area of basic mathematics. The percentage of science questions is 56. These

questions are concentrated in the area of psychology and physiology. Some

science questions are found in the areas of chemistry, microbiology, physics,
botany, zoology and anatomy.

Sample items.

Mathematics

'You are responsible for collecting
$ 1.35 each from a class of twenty-
three children for a special assembly
Four of the children did not pay.
How much money did you turn into the
office?

C.

$ 20.25.

25.65.

S 26.25.
S 35.65,

Science

A child's language development ,
best evaluated by observing cni:Pf

4 4
1

1. in parallel play.
2. talking Logether.
3, listening to a stori

singing in a

31



Tracr- an('

Test, 23.

irdLstr'al

Auto Body Mechar;cs

There are 14 subtesT,-;

Part 1 Part

.... Welding 7. Trim and Haraware

2. Repair and Strengthen 8. Glass Replacement
3. Patch and Fill 9. Frame and Unit Body Rep

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 questions. These questions are concentrated in physics and chemistry.

Sample items.

Mathematics

Four gallons ,f plastic filler cos4-.

$ 30.00, what is the cost der

Science

cetylene cute rig

J.

2.

$ 7.50
£ 3.75.

S 1.88.

1 blowing.

melting.

oxidizing.
melting anti



6.

MO, ve Mechanics

3.

9.

10.

11.

12.

13.

14.

15.

16.

Part ,

Charging Systerr:-,

Accessory Syst
Transmissions
Drive Line
Emission Systems
Brake Systems
Steering Systems
Suspension Systems
Heating, Ventilation & A:-
Conditioning

Th:s test contains 16

Part 1

Service Management
Lubrication & Prevention
Maintenance
Engine Service Repair
Cooling System
Fuel & Exhaust Systems
Ignition Systems
Cranking System

There are 12% mathematics questions on the test. These cleustions 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 c!,emistry.

Sample items.

Mathematics Science

A repair job required 84 days. At

$ 48.40 per day, what was the total
labor cost?

1. $ 398.60.

2. $ 399.50.

3. $ 399.30.
$ 398.30.

Th best time to drain engine

'1;

1. when the engine is hot.
2. when the filter is

after setting over gnt.

during a tune-up.

33



Test J

1

ElLf

Part ,

Ignition Systems

fnere are 15 sunte:=1:::

Part 1

Tools and Fasteners
Fuel & Exhaust Systems 9. Valve Train Systems

3. Cooling & Lubrication 10. Troubleshooting
Systems 11, Lawn and Garden Ecuipme-

4. Short Block & Governor 12. Motorcycle Equipment
Systems 13. Marine Equipment

5. Charging & Electrical 14. Snowmobile Equipment
Systems Business and Shop Opera*.

6. Starting System
7. Mechanics Mathematics

There are 12% mathematics questions in this test. These questions arse

concentrated in basic mathematics and geometry. There are 23% science
ouestions included in the test. The questions are concentrated in physics and
chemistry.

Sample Items.

Mathematics Science

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

1. 3.56 :

2. 4.5 : 1
0 4.7 .

4 4 11

The inst,oment used to cnec:, tj-,e

armature for a possible gy';urcl

a voltmeter.
a micrometer.
an ohmmeter
a caliper:

34



Test 26. Diesel Mechanics.

There are 14 subtests in thls test w,11_

Part 1 Part 2

1. Service & Repair Engine 7. Cooling Systems
2. Fuel Systems 8. Drive Line
3. Intake Systems 9. Steering Systems
4. Charging & Cranking Systems 10. Brake Systems
5. Electrical & Ignition 11. Suspension Systems

Systems 12. Heating & Air Conditioning Syste7,
6. Hydraulic Systems 13. Lubrication & Preventive

Maintenance
14. Service Management

The number of mathematics questions is 5% of total questions in the
test. The questions 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 leaf sring is
21-7/16". What is the Length of the
short end if the overall length is

Some valve: are cooled by partia
filling their hollow stem with:

33-1/2"? 1. water.
2. sodium.

1 11-7/16". 3. calcium.
2. 12-1/16". 4. hydrogen
3 12-1/8".

13-1/8".



Te

Trig t

Part 1 Pa-

I. Blueprint Readirg Roof Framing

2. Surveying 9. Roofing
3. Foundation 10. Exterior Finish
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 of basic
mathematics and geometry. The number of science questions is 12% of the total

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

Sample Items.

Mathematics Science

How many ceiling joists would be
needed for a 28' x 56' gable roof
using 14' ceiling joists at 16" o.c?

1. 43 joists.
2. 56 joists.
3. 86 joists.
4: 112 joists.

The nails used to fasten alm,:'u:;
soffit material should be:

1. screw nails.
2. galvanized nails.
3. stainless steel

aluminum nails.

36



Test 28. Construction Electricity

There are 11 subtests

Part 1 Part

Basic Electricity 6. Safety
National Electric Code 7. Service Entrance
Planning and Layout 8. Motors and Controls

A-t 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 questions are concentrated in the area of basic mathematic.,_ The

proportion of science questions to total questions is 29%. These questions
are predominantly concentrated in the area of physics.

Sample items.

Mathematics

In a transformer, the primary to
secondary turns ratio is 3:1, if the
primary voltage is 600 V the secondary
voltage is:

1.

4.

200 V.

300 V.

1800 V.

1200 V.

Science

Thermal insulation refers to:

1. noise reduction.
2. sound transmission.
3. heat loss prevention.

moisture prevention.

37



Test rj_9 Heating. Air ncIlti on i and Refrifjer

There are six suttests in this test. ney are

Part 1

i. Installing Refrigeration
& Air Conditioning
Equipment

2a. Troubleshooting Refriger-
ation & Air Conditioning
Equipment--Electrical

2b. Troubleshooting Refriger-
ation & Air Conditioning
Equipment--Mechanical

3a. Service & Repair Refriger-
ation & Air Conditioning
Equipment--Electrical

Part 2

3h. Service & Repair Refriger'at:on

& A;r Conditioning Equipment-
Mechanical

4. Installing Warm Air Heating
Systems

5a. Troubleshooting Warm Air Heating
--Electrical

5b. Troubleshooting Warm Air Heating
Sytem--Mechanical

6a. Service & Repair Warm Air Heating
System--Electrical

6b. Service & Repair Warm Air Heating
System--Mechanical

38

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 questions is 25% of the total luestions.

Physics and chemistry are the predominant content areas where sciercil questions
are found.

Sample Items.

Mathematics Science

The number of 6" square pieces that
can be cut from a 24" x 81 galvanized may be checked by:
sheet is:

The electrical p.)wer ou ie x Jr1;T:

60 an aweter.
a test light.
a wattmeter.
an ohmmeter



39

Test 30, Masrxr,

There are

Part I Part

1. Prepare Ma-Lirials & Job Site 4 Miscellaneous

2. Lay Brick and Block to a 7. Concrete Masonry

Line 8. Surveying
3. Lay Brick and Block with a S. Mathematics and Bluep,,nt

Pluw.b 10. Personal Development
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 6 percent. And these

questions are concentrated in the areas of physics. Several questions are
found in the areas of chemistry and psychology.

Sample items,

Mathematics Science

A fireplace 6'4" wide is built in a
room that has an inside measurement
of 11'2" along one wall. The length

To prevent shock, an electrical'_i
powered mortar mixer must be:

of the remaining space is: 1. wired.

2. elevated.

1. 2'5". 3. grounded.

2. 4'10". Li insulated

3. 510.
4. 175.



40

Test 31, Communication Product Plecfro

This test consists of 13 su,

1.

Part 1

Personal Development

P,irt

Audio System-

2. D.C. Electronics 8. Radio Receive SysZ

3. A.C. Electronics 9. T.V. Receiver Systems

4, Active Electronic Devices 10. Transmitter Systems

5. Electronic Circuitry 11. Antenna and Transmission

6. Electronic Test Equipment 12. Special Systems

13. Digital Logic System.

There are 22 percent mathematics questions included in this test.
These questions are in basic mathematics and algebra. The number of science

questions is 76 percent of the total number of questions in this test. Pnisics

is the predominant area of content where science questions are found.

Sample items.

Mathematics

The answer to the following binary
subtraction problem in binary is:

11011010
10101101

1. 00101101
2. 10001112
3. 001'1100

2

4. 101G 101
2

2

Science

The core material of
must have a high:

1. hysteresis.
reluctance,

retentivity.
permeabili+--



4,1

Test 32. industrial Electronics

This test has 13 subtests
are as follows:

Part 1

Personal Development 8.

Part 2

Analog Electronic Circu,

2 Selling, Installing & 9. Digital Logic

Testing Equipment 10. Digital Electronic Circuits

3. Fabricate Circuits and 11. Troubleshooting & Analysis

Enclosures 12. Special Electronic Devices

4. D.C. Electronics 13. Electro-Mechanical Devices

5. A.C. Electronics
6 Semi-Conductors
7. Test Equipment

The proportion of mathematics questions to the total number of questions

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

The circul3r mil area of a 1/8" 7ne symbol illustrated Le'--

diameter wire is:

1 250 mils. thermocouple.

2 15625 CM. transresistor,

3 125 CM. thermistor.

4, 15625 mils. c!hotc



Test 33. :2ommercial Art.

The test cor0.71,:ts

Part Part

1. Drawing 6. Drafting
2. Desigr 7. Mechanical
3. Illustration 8. Photography
4. Technique 9. Layout
5. 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 questions to the total
number 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

Mather tics

A flat surface in drawing and
illustration is referred to as:

1. trapezoid.

2. plane.

3. rectangle.

4. plate.

42

Science

Light that bounces from another surface
onto the object the artist is drawing
is referred to:

);)

1. diffused light.

2. suffused light.
3. reflected light
4. indirect light.



Test 34. Drafting.

This test consists of the 17 following subtests;

Part 1

1. Geometric Drawing
2. Orthographic Projection
3. Pictorial Drawing
4. Sectional Views
5. Auxilliary Views
6. Drafting Materials,

Equipment & Reproduction
Methods

7. Dimensioning
8. Production/Working Drawings
9. Fastening Methods

10. Industrial Materials and
Processes.

Part 2

11. Intersections and Develop men
12. Mechanisms
13. Architectural Drawings
14. Structural Drawings
15. Electrical Drawing
16. Civil Engineering Drawings
17. Personal Development

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 science 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 ems.

Mathematics Science

nrawing 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.

2. two 30-60 triangles.
3. two 45 triangles.
4. a combination of 15 and

30-6C triangles.

1. type of tracing paper.
2. developing solution.
3. speed of print paper.
4. intensity of light.
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Test i5. Lithographic Printihg

This test contains ti,e 10 e °aL;

Part 1 Part 2

1, Layout and Designs 7, stripping
2. Composing 8. Platem3king and Prc
3. Proofing 9. Offset Presses
4. Paste-up 10. Finishing Operations
5. Camera and Pim Processing
6. Personal Development

The proportion of mathematic questions is 12 percent. These questions arP
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
20 picas is marked 150%. What
the desired size?

One of the light sources used to expose
phototypesetting characters is:

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
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Test 36. Machine Trades

This test contains 11 subtPsts lej are:

Part 1 Part 2

1. Benchwork

2. Inspection and Measuring
Instruments

3. Drilling Machines

4. Turning Machines

5. Sawing and Special

Operations

6. Layout aid Bluev nt

7. Milling
8. Abrasive Maching
9. Heat Treating & Applied SCiES

10. N.C./C.N.C.

11. Personal Development

The number of mathematic questions iF 15 percent of the total number of

questions in the test. These mathematics questions 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 output to the input of

degrees in angle 3 is: any machine in the shop is called:

1. 9°. 1. horsepower.

2. 13°. 2. efficiency.

3. 31°. 3. work.

4. 7°. 4. velocity.

- 54



Test 37. Welding.

This test consist.3 of the 7

Part 1 Part 2

1. Labor and Management 4. Tungsten Arc Welding

2. Oxyacetylene Welding 5. Gas Metal Arc Welding
3. Shieded Metal Arc Welding 6. Resistance Welding

7. Blueprint and Math.

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 °.

2. 30° to 40°.
3. 50° to 60°.
4 70° to 80°.

1. within weeks.
2. within hours.
3. within days.
4. immediately,

46
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Test 38. Cosmetology.

This test contain f.j-e 1C1'

Part 1 r'art

1_ Sanitation 7. Permanent Waving

2. Scalp Care 8. Hair Coloring

3. Manicure 9. Applied Science

4. Hair Shaping 10. Shop Management & Mathellat4c:.

5. Hair Styling
6. Facial

The test consists of 3 percent mathematics questions. These questions

are concentrated in basic mathematics and geometry. The proportion of science

questions in this test Is 65 percent. Chemistry, physiology, microbiology,

botany and physics are the subject matter areas where the science questions are

concentrated. There are some questions found in the area of anatomy.

Sample items.

Mathematics

A patron purchases $ 12.50 worth of
retail items plus 4% tax, a
nontaxable permanent wave service
costing $27.50 and leaves the operator
a 15% tip on the service only. The

total cost to the patron will be:

1. $ 40.50.

2 $ 44.13.

3. $ 44.63.

4. $ 45.90

Science

Shampoos with a high alkaline content
will:

1. close the cuticle.

2. give the hair luster.

3. damage the hair.
4. strengthen the cortex

6 0
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Part II Performance Levels on Mathematics, Science and SFTAA
of Students in Vocational Education
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Part II Performance Levels on Mathematics, Science, SFTAA

Vocational Education

The purpose of this portion of the report focuses on achiem,l'nt

students enrolled in vocational education in mathematics and science on the 38

Vocational Education Achievement Tests taken in 1985. The performance of

students in mathematics and science is illustrated by two indicators: the

mean percentages of correctly answered mathematics and science questions by

students, and the raw 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 senors 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

JGEnzc-
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constructed, student performance is generally expected to be at about tne

correct level for each test. This factor should be Kept in T;nd as one

interprets the results presented in this report.

(1) The Mean Percentages of Correctly Answered Q. ?stions by St-dents.

In order to document the performance level in mathematics and science

the students in a vocational education program, the mean percentage of

correctly answered mathematics and science questions in 38 Vocational

Education Achievement Tests were calculated for juniors and srniors. Tables

2-13 show the total number of students who took the tests. In aou'tion, the
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average performance of students correctly answering the compositi, of c'1;

mathematics and science questions are presented. The mean performances

also summarized by vocational program areas in Figures 1 through 15 to compare

the level of performance in mathematics and science of the jun;o s 9r-' seniors

who enrolled in vocational education.

Table 2

Mean Percentages of Mathematics Questions CorrectL, Answered
Juniors and Seniors in Agricultural Education

Occupational Program

Total Number Mean Percentage Total

No. of
itemsJuniors Seniors Juniors Seniors

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 39.95 80

4) Horticulture 446 384 38.36 43.00 14

5) Production Agriculture 68 121 37.57 46.40 20

icu]? 2 shows the total number of students in agricultural education who

took the V_Kational Education Achievement Tests and the mean percentages of

juniors and seniors who correctly answered mathematics questions in the tests.

Illustrated in Table 2 and Figure 1, juniors scored 41% and seniors scored 46%

in Agricultural Mechanics, juniors scored 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 in the respective tests. Obviously, the mean percentages of the

seniors were higher than their junior counterparts. However, the mean
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percentages of the juniors and seniors in Agriculturci Business were 41 and 42

respectively which are only slightly different. In general, seniors

outperformed juniors in Agr4cultural 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% in

Accounting and Computing Clerk, juniors scored 36% and seniors scored 41% in

Clerk Typist, juniors scored 15% and seniors scored 53% in Clerk Stenographer,

juniors scored 46% and seniors scored 58% in Data Processing, juniors scored

43% and seniors scored 46% in General Office Clerk, juniors scored 52% and
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.ages of Mathematics Qiiestions Correctly An,
Juniors and Seniors in Business Education

Occupational Program

Total Number Mean Percentage

Juniors Seniors Juniors Seniors

Tutal

No. of
Items

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 Clerk 1,251 916 43.02 45.94 26

6) Word Processing 497 331 51.79 '36.43 15

Figure 2

Mean Percentages of Mathematics Questions Correctly Arswered b
Juniors and Seniors in Business Education
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seniors scored 55 in word ProcessIng un tne -tspecle

in the vocational Education Achie,iement OnviGu:r11. r,edfl

percentages of seniors were higher than those of the juniors in evcv pro.,:rari

In general, the seniors correctly answered approximately half of the mvJ

items while the juniors answered less than half of the item,.;

Table 4

Mn Percentages of Mathematics Questions Correctly Answere,Li
Juniors and Seniors in Marketing Education

Occupational Program

Total Number Mean Percentage Total

No. of
ItemsJuniors Seniors Juniors Seniors

1) Apparel & Accessory 70 29 59.54 61.76

2) D.E. Food Service
Personnel Pr, 2E 44.64 38.42 18

3) Food Marketing 129 61 20.94 40.38 32

4) General Merchandizing 1,252 673 41.55 42.84 37

6 G
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Apparel and D.E. Food Service
Accessory Personnel

rood

Marketing
General

Merchandizing

Table 4 illustrates the total number of vocational students i in Marketing

Education, who took the Vocat;uoai education Achievement Tests and the mean

percentages of mathematics questions correctly answered by students, Juniors

scored 60% and seniors scored 62% in Apparel anu Accessories, juniors scored

45% and seniors scored 38% in D.E. Food Service Personnel, juniors scored 41%

and seniors scored 40% in Food Marketing, juniors scored 6r: and seniors

scored 43% in General Merchandising on the mathematics ouestions

the performance of both groups was less tan 5n except.

Accessory test_

genpraH
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From Figure 3, the bar graph illustrates that 4 mear,

seniors in Apparel and Accessories and General Merchandisir ;I

higher than those of the juniors in the same programs.

performance of the seniors was slightly lower than junicrs it P. E.

Service Personnel and Food Marketing.

Table 5 shows the number of students in Health Occupations cation who

took the Vocational Education Achievement Tests and the mean performance of

students who correclty answered 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 Answered
Juniors and Seniors in Health Occupation Education

Occupational Program

Totai Number Mean Percentage Total
No of

Juniors Seniors Juniors Seniors items

1) Dental Assisting 342 297 38.95 46.40

2) Medical Assisting 138 126 42.29 53.68

3) Diversified Health 693 580 48.00 49 74
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Table 6

an Percentages of Mathematics Questions Correctly Answered
Juniors and Seniors in Home Economics Education

Occupational Program

Total Number

77jilors

Mean Percentage Total

No. of

Juniors Juniors Seniors Items

1) Fabric Services

2) Home Economics
Food Service

3) Community and home
Service

4) Child Care Services

137

766

162

624

85

676

484

32.91

7 11

66.E32

73.66

44.76

-30
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Figure 5

Mean Percentages of Mathematics Questions Correct'') M7_:'-
Junior5 and Seniors in Home Economics EdLcaticn
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Illustrations in Table 6 and Figure 5 shows that juniors scored 33%. and

seniors scored 45% in Fabric 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 Child Care Services were 47%_ 67%, and 74% respectively, whereas

scores for the seniors were 49%, 70%, and 75% respectively. The mean

performance of the seniors in these three programs were slightly higher than

these of their j-lior counterparts. Note that the students correctly answered

about 3/d of the 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 Vocational

Education Achievement Tests, and the mean performance of the juniors and

seniors who correctly answered the mathematics questions Illustrated in

70

57
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Figures 5 through 8, the average perforance of seniors i5 higher than that of

the juniors in almost every program. In Commercial Art, the mean performance

of the seniors was only slightly higher than that of the juniors. In general

the average percent correct for the seniors was 50% or less. The performance

of ne juniors was somewhat below that figure.

Table 7

Mean Percentages of Mathematics Questions Correctly Answered by
juniors and Seniors in Trade and Industrial Education

Occupational Program

Total Number Mean Percentage Total

No. of
ItemsJuniors Seni-Ors Juniors Seniors

1) Auto Body Mechanics 1,083 1,061 35.02 40.15 251

2) Automotive Mechanics 1.717 1,6E8 36.-1 43.29 38

3) Carpentry 767 907 38.94 49.34 81

4) Commercial Art 309 307 47.51 50.29 41

5) Communication Products
Electronics 764 714 34.25 38.45 7C:

6) Construction Electricity 500 514 42.27 52.91

7) Cosmetology 1,593 1.614 48.30 55.68

8) Diesel Mechanics 331 390 43.70 42.71

9) Drafting
,

827 41.50 46..,.
--,,..-,1.,

10) Heating, Air Cond.
and Refrig. 291 2q-, 39.83 45.0L,

11) Industrial Electronics 478 446 37 68

12) Lithographic Printing 482 499 33.74 39.81

13) Machine Trade 901 1,911 47 1 56.29

14) Masonry 202 205 34.85 46.96

15) Small Engine Repair 181 150 47.15 55 45 40

16) Welding 938 1,075 39 75 49.79 40

71
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Table 8 indicates the total number of students who oarticipat,l-d in the

Vocational Education Achievement Tests and the Mean Percentages of science

questions answered correctly by juniors and seniors. Juniors scored 37% and

seniors scored 47% in Agricultural Business, juniors scored 41% and senio-s

scored 48% in Agricultural Mechanics, juniors scored 37% and seniors scored

48% in Farm Management, juniors scored 40% and seniors scored a7% in

Production Agriculture on the various science test questions. c_ qure

illustrates a higher percentages of seniors than juniors in every nroo-am

seniors scoring just under 5G% on the averack2 and

on the average.



Table

Percentages of Science Questions Correct' An4w.2re:

Juniors and Seniors in Agricultural Education

Occupational Program

Total Number Mean Percentage Total

No. of

Items'Juniors Seniors Juniors Seniors

1) Agricultural Business 158 62 37.12 44.23 40

2) Agricultural Mechanics 522 565 40.67 47.50 74

3) Farm Management 66 59 36.65 47.87 37

4) Horticulture 446 384 39.80 45.77 92

5) Production Agriculture 68 121 40.74 47.18 85

Figure 9

MeaD re,,Aages of Science Questions Correctly Answerfd by

Juniors and Seniors in Agricultural Educatior
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Table 9 shows the numoer of students in Business Education who took the

Vocational Education Achievement Tests and the mean percentages of co,'rectl

answered science questions by juniors and seniors. Juniors scored 52% and

seniors scored 58% in Accounting and Computing Clerk, juniors scored 42%,

seniors scored 45% in Clerk Typist, juniors scored 51%, and seniors scored 59%

in Data Processing, juniors scored 46% and seniors scored 48% in Genera

Office Clerk, and juniors scored 56% and seniors scored 66% in Word Processing

on correctly answered science questions. Figure 10 illustrates that the mean

percentages of questions correctly answered by seniors were higher than those

of juniors in every program. Percentages for the seniors was above 50% except

for Clerk Tvoist and General Office Clerk,

Table 9

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

Occupational Program

Total Number Mean Percentage Total

No. of

Juniors Seniors Juniors Seniors Items

1) Accounting and
Computing Clerk 1,265 967 5.70 r,.,-; 1,c,

2) Clerk Typist 624 502 41,87 46.37

3) Clerk Stenographer 1,717 1,43S 50.86 56

4) Data Processing 1,025 982 49.25 59 15

5) General Office Clerk 1,251 916 45,83 4,_---';=!

6) Word Processing 497 y:1
..... _. 24 65 55
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Figure 10

Mean Percentages of Science Questions Correctiy
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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

percentage:, 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 Personnel, juniors

scored 44% and seniors scored 43% in Food Marketing, juniors scored 54% and

seniors scored 56% in General Merchandising on the science questiprs.

According to Figure 11, slightly more questions were answered correctly of

seniors than juniors in Food Service Personnel and General Merchandizirg

However, the performance of the juniors was higher than the seniors in Fcoc

Marketing and Apparel and Accessories The performance of ootn ]ur;ors and

senior Was around the 50% mark except for the Apparel and Access° tests

63
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Table 10

!,1e,:.ri Percentages of Science Questions Correctly Ans4ere

juniors and Seniors in Marketing Education

Occupational Program

Total Number Mean Percentage Total

No. of
ItemsJuniors Seniors Juniors Seniors

1) Apparel & Accessories 70 29 69.29 58.62 2

2) D.E. Food Service
Personnel 85 36 45.92 47.70 -).

3) Food Marketing 129 61 44.44 42.72

4) General Mercnandising 1,252 673 54.15 56.44 lo
-,,,1
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Table 11

meaq Percentages of Science Questions Correctly Answered
juniors and Seniors in Health Occupations Education

Occupational Program

Total Number Mean Percentage Iota'

No. of
ItemsJuniors Seniors Juniors Seniors

1) Dental Assisting 342 297 49,21 55.56 192

2) Medical Assisting 138 126 50.68 60.72 227

3) Diversified Health 693 580 56.47 58.69 241
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Table 11 shoo!, the number of student.s ZOOk. the vrIcat:c,na Lduration

Achievement Tests in Health Occupation Education. The mean centeqec

indicate that the juniors scored 49% and seniors scored 56% in Dental

Assisting, juniors scored 51% and seniors scored 59% in Diversified Health on

the science questions answered correctly. As illustrated in Figure 12,

seniors scored higher than juniors on the science questions :n the Vocational

Education Achievement Tests.

Table 12 shows the number of students who took the Vocational Education

Achievement Tests in Hoye Economics Education and the mean performance of

students who answered the science questions in the tests correctly. The

juniors scored 32% and seniors scored 36% in Fabric Services, juniors scored

48% and seniors scored 48% in Home Economics Food Services, juniors scored 62%

and seniors scored 63% in Community and Home Services, juniors scored 58% and

seniors sccred 63% in Child Care Services on correctly answered science

questions. Small differences between the mean percentages of juniors and

seniors in Home Economics Food Services and Community and Home Services were

revealed in the bar graphs illustrated in Figure 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 Services Test, the performance

approximately at the 50% level or above.

Table 13 shows the total number of students, both j,4

of the students rids

ors and seniGr,, in

16 programs of Trade and Industrial Education who took the Vocational

Education Achievement Tests, and the mean performance of juniors and seniors

in correctly answering the science questions in the tests. illustrated in

Figures 14 through 15, the performance of seniors in the 16 programs were
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Percentages of Science Questions
Juniors and Seniors in Home Eccin;,iiics

Total Number Mean Percentage

Occupational Program Juniors Seniors Juniors

1) Fabric Services 137 85 31,85

2) Home Economics
Food Services 676 48.

3) Community and
Home Services 162 96 61A1

4) Child Care Services 624 484 57.53

SeTTors

7-Jto;

No. of

T,,ems

68
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Tabl,:: 13

n Percentages of Science Questions Cor-ectly Answece-:
luniors and Seniors in Trade and Industrial Educat'

Occupational Program.

Total Number Mean Percentage -Total

No.

itemsjuniors Seniors juniors Seniors

1) Auto Body Mechanics 1,083 1,061 41.69 48.33 77

Z) Automotive Mechanics 1,717 1,648 37.49 46.68 109

3) Carpentry 767 907 49.15 59.58 40

4) Commercial Art 309 307 47.72 51.94 43

5) Communication .roducts
Electronics 764 714 24.34 42.22 25-f

6) Construction Electricity 500 514 45.74 57.96 98

-) Cosmetology 1,593 1,614 49.65 59.42 221

8) Diesel Mechanics 331 390 43 08 52 "0 60

9) Mechanical Drafting 578 827 34 60 -71,,

10) Heat, Air Conditioning
and Refrigeration 291 286 , 1

..

E:,u.,./ 7 58.1, 7i

11) Irdustrial Electronics 478 446 36.72 46 '-i'
,z7

_ Lithographic Printing 482 499 39.20 47 05 51

13) Machine Trade 901 1,191 36 02 42

14) Masonry 202 -,2- 1e,44. 5

15) Small Engine Repair 131 1c-0 46.93 53.56

16) We 938 1,0/5 42 r'8 Su 2/
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Figure 14
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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 outperformed juniors on mathematics and science questions in

almost every occupational program.

However, there were some progrws where the mean percentages of seniors

was lower tnan that of the juniors. For example, in answering mathematics

questions, the mean performance of the juni.-irs in D.E. Food Service Personnel

was 45% whereas the seniors scored 38%. The mean performance of juniors in

Food Marketiog was 4'% whereas the seniors scored 40%. Similarly, in

answering science questions, the mean performance of juniors in Apparel and

Accessories was 69% whereas the seniors scored 59%; the mean performance of

juniors and seniors in Food Marketing was 44% and 43% respectively. Except
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for Food Service Personnel and Apparel a:Id Accessories Tests, tni-__;

appears to be trivial. Masons for these situations probably are due to small

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 Ohio Vocational Education Achievement Tests, the mean scores,

medians and standard deviations in mathematics and science of juniors and

seniors in 38 programs were obtained. Tables 14-36 illustrate the mean,

median and standard deviation of vocational students by program areas. Also

prov:.ded in these tables are total possible scores in mathematics and science,

and maximum and minimum scores obtained by the students in each program.

In general. seniors performed equal to or better than juniors on the

mathematics items in almost every program in Agricultral Education and Trade

and Industrial Education, and performed slightly better in Business and Office

Education and Health Occupations Education. However, mathematics performance

of seniors were not 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.



Raw Score Performance

Occupational Areas

Table 14

Matnematica of Junior

Total

Possible
Score Max Min Mean Med SD

1) Agricultural 41 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 2.18

5) Production 20 19 1 7.87 7.0 a.23
Agriculture

Table 15

Raw Score Performance in Mathematics of Seniors in Agricultural Education

Occupational Areas

Total
Possible
Score Max Min Mean Med SD

1) Agricultural
Business

2) Agricultural
Mechanics

3) Farm
Management

4) Horticulture
5) Production

Agriculture

41 39 0 17.26 16.0 6.7

20 18 0 9 24 9,0 3.51

80 69 13 31.49 29.0 11 68

14 12 0 5.7. 6.0 2.30

20 20 2 9.83 8.0 4.46

73



Table 16

Rar, Pee, manc.P in MathqTatics of

Office Educatiery

Occupational Areas

Total

Possible
Score Max Min Mean

1) Accounting/Computing 47 39 0 18 01 18.0 6.57

Clerk
2) Clerk Typist 23 'n,

4.- 0 J 8.48 8.0 4.12
3) Clerk Stenographer 24 23 0 10.79 11.0 4.20

4) Data Processing 33 19 0 9.71 10.0 3.4:

5) General Office Clerk 26 26 0 11.17 11.0 4.76
6) Word Processing 15 15 0 7.77 8.0 2.81

Table 17

Raw Score Performance in Mathematics of Seniors in Business and
Office Education

Occupational Areas

Total

Possible
Score Max Min Mean Med cr,

1) Accounting/Computing 47 45 0 22.05 22 8.76
Clerk

2) Clerk Typist 29 23 0 9.70 10 4.'8
3) Clerk Stenographer 24 24 0 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 11 5.02

6) Word Processing 15 15 0 8.47 9 2.89

Table 18

Raw Score Performance in Mciiielmatics of juniors
Marketing Education

Occupational Areas

Total

Possible
Score Max Min Mean Med SO

1) Apparel Acce,sories 22 21 0 13.10 14 5.07

2) D.E. Food Service 18 18 0 8.04 8.0 4 47

Personnel
3) Food Marketing 38 32 0 15.56 16.6 7.82

4) General 37 33 0 15.00 14.0 6.50

Merchandising

87
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Table 19

Raw Score Performance in Mathematic-;
Marketing Education

Total

Possible

Occupational Areas Score Max Min Mean Med 1

1) Apparel Accessories 22 20 3 13.59 ..,..,,15l 3 94

2) D.E. Food Service 18 15 0 6,92 6 3.49

Personnel
3) Food Marketing 38 31 4 15.34 15 7.25

4) General 37 35 0 15.75 15J...., 7.35

Merchandising

Table 20

Raw Score Performance in Mathematics of Juniors in Hea!
Occupations Education

Occupational Areas

Total

Possible
Score Max Min Mean Med SD

1)

2)

3)

Dental Assisting
Medial Assisting
Diversified Health

5

22

15l.,..,

5

19

14

0

0

0

1.95
9.43
7.20

2.0
10.0

7 0

1.14
4.39
2.54

Table 21

Raw Score Performance in Mathematics of Senio-s in Health
Occupations Education

Occupational Areas

Total
Possible
Score Max Min Mean Med SD

1) Dental Assisting 5 5 0 2.47 3.0 1.13

2) Medical Assisting 22 20 0 11.73 12.0 4.0'

3) Diversified Health 15 14 0 7.44 7.0 2.6.,.
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Paw Score Performance in Mathematics of
Home Economics Educatio,-

Occupational Areas

Total

Possible
Score Max Min Mean Me

1) Fabric Services 22 17 0 7_56 8.0

2) Home Economics
Food Services 20 19 0 9.44 9.0

3) Community & Home
Services 4 4 0 2.67 3.0

4) Child Care Services 5J 5 0 3.50 4.0

Table 23

Raw Score Performarce in Mathematics of Seniors in Home
Economics Education

Occupational Areas

3.83

10.01

Total

Possible
Score Max Min Mean Ned SD

in

1) Fabric Services 22 17 0 9.73 10 3.55

2) Home Economics
Food Services 20 19 0 9.80 10 4.19

3) Community & Home
Services 4 4 0 2.77 3 1.08

4) Child Care Services 5 5 0 3.59 4 1.28

Table 24

Raw Score Perfo,midnce in Mathematics of jun:0,5 in Trace
and Industrial Education

Occupational Areas

Total

Possible
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 19.37 19.0 6.02

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
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Table 24 (continued)

Raw Score Performance in Mathematics of jun ,

and Industrial Education

II7) Cosmetology 9 9 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 34 0 14.62 14.0 5.67
13) Machine Trade 57 51 0 27.15 27.0 8.35
14) Masonry 23

15) Small Engine Repair 40

20 0 8.01 8.0 4.09
36 0 18.87 19.0 7.53

16) Welding 40 38 0 15.91 15.0 6.46

Occupational Areas

Total

Possible
Score Max Mir Mean Mea cr,

Table 25

Raw Score Performance in Mathematics of Seniors ir) Trade

and Industrial Education

Total

Possible
Occupational Areas Score Max Min Mean Med SD

1) Auto Body Mechanics 25 21 0 10.01 10.0 3.83
2) Automotive Mechanics 38 34 0 16,08 16,0 5.38

3) Carpentry 81 77 0 39.98 39.0 13.95
4) Commercial Art 41 39 0 20.53 21.0 6.82
5) Communication Product

Electronics 76 69 0 30.10 29.0 10.24
6) Construction

Electricity 55 52 0 29.10 29.0 8,50
7) Cosmetology 9 9 0 5.01 5.0 1,77

8) Diesel Mechanics 16 16 0 7.80 S.0 2.83
9) Drafting 121 99 0 54.16 54.0 16.33
10) Heating/Air ConJitioning

& Refrigeration 6 6 0 2.64 3,0 1.50

11) Industrial
Electronics 84 78 0 40.73 41.0 13.P3

12) Lithographic Printing 43 36 0 17.09 16.0 6_34
13) Machine Trade 57 A 0 32.11 33.0 8.79
14) Masonry 23 22 0 10.80 10.0 4.71
15) Small Engine Repair 40 39 0 21.53 22.0 8.61
16) Welding 40 37 0 19.85 20.0 7.36

90
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Table 26

Raw Score Performance in Science
Agricultural Educaticn

Occupationa Areas

Total

Possible
Score Max Min mpan Mec

1) Agricultural Business 40 32 0 14.85 15.0 5.99

2) Agricultural Mechanics 74 65 0 30.09 29.0 10.45
3) Farm Management 37 26 3 13.56 i.3.0 5.09
4) Horticulture 92 67 0 35.31 35.0 11.21
5) Production Agriculture 85 66 8 35.60 34.0 12.47

Table 27

Raw Score Performance in Science of Seniors in
Agricultural Education

Occupational Areas

1,,..
Possible
Score Max Min Mean Med SD

1) Agricultural Business 40 40 0 17.78 18.0 7.27
2) Agricultural Mechanics 74 67 0 35.11 35.0 12.69
3) Farm Management 37 13 3 17.59 17.0 6.0
4) Horticulture 92 74 0 40.24 40.0 12.47
5) Production Agriculture 85 83 14 41.58 40.5 12.48

Table 28

Raw Score Performance in Science of Juniors in Business
and Office Euucation

Occupational Areas

Total

Possible
Score Max Min Mean Med SD

1) Accounting/Computing 5 5 0 2.58 3.0 1.40
Clerk

2) Clerk Typist 4 4 0 1.68 2.0 1.31
3) Clerk Stenographer 10 10 0 5.09 5.0 1.77
4) Data Processing 264 144 0 86.94 85.0 21.28
5) General Office Cie,* 7 7 0 3.22 3.0 1.33
6) Word Processing 42 40 0 23.62 24.0 7,24



79

T Li,

ati mac. re .,erfcrTarice in Science c Ser'
and Off-;ce ducat ji'

Total

Occupational Areas Score MaX mi ^ Mi-an MEJ

) Accounting/Computing 5 5 0 2.9.,a 3.0 1.43

Clerk
2) Clerk Typi-* 4 4 0 1.81 2.0 1.35

3) Clerk Stenoy..pner 10 9 0 S.31 6.0 1.79

41 Data Processing 264 145 0 101.42 104.0 23.82
5) General Office Clerk 7 7 0 3.42 4.0 1.53

6) Word Processing 42 41 2 27.53 2.9 7.47

Table 30

Raw Score Performance in Science of Jun-ors
Marketing Education

Occupational Areas

Total

Possible
:core Max Mir Mean Med SD

1) Apparel Accessories 2 2 0 1.39 1.5 0.69

2) D.E. Food Service
Personnel 31 30 0 14.24 14.0 8.40

3) good Marketing 15 14 1 6.67 7.0 2.78
4) General Merchandising 13 13 0 7.04 7.0 2.96

Table 31

Raw Score Performance in Science in Seniors in
Marketing Education

Occupational Areas

Total

Possible
Score Max Min Mean Med SD

1) Apparel Accessories 2 2 0 1.17 1.0 0.76

2) D.E. Food Service
Personnel 31 27 0 14.81 14.0 7.81

3) Food Marketing 15 13 0 6.41 6.0 3.16
4) General Merchandising 13 13 0 7.30 8.0 3.11



Occupational Areas

-Table 32

',ore Performance in Science
Health Occupations Education

Total

Possible
Score Max Min Mean Med SD

80

1) Dental Assisting 192 166 0 94.62 y.3.5 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

Occupational Areas

Total

Possible
Score Max Min Mean Med SD

1) Dental Assisting 192 168 42 113.45 116.0 24.27

2) Medical Assisting 252 207 38 137.21 139.0 34.0

3) Diversified Health 241 213 0 141.30 144.0 30.63

Table 34

Raw Score Performance in Science of Juniors in
Home Economics Education

Total

Possible

Occupational Preas Score Max Min Mean Med SO

J, Fabric Services 27 19 0 8.60 9.0 3.91

2) ilome Economics

Food Services 63 59 0 30.66 31.0 10.58

3) Community & Home
Servies 109 98 10 67.54 68.0 17.50

4) Child Care Services 151 129 0 82.28 88 0 25.36
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Table 35

Raw S core Pertoi'mance in Science of (:-, ,i

Home Economics Education

Total

Possible
Occupational Areas Score Max Min Mean 14,R._,.'-'..e SD

1) Fabric Services 27 22 0 9.64 10.0 4.0

2) Home Economics
Food Services 63 60 0 30.86 ..51.0 11.31

3) Community & Home
Services 109 97 9 68.43 71.0 17.68

4) Child Care Services 151 140 0 90,38 97.0 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) Ca,1 entry 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 0 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 37.08 37.0 10.70

11) Industrial

,
1,,

Electronics
Lithographic Pointing

257
54

229
44

0

0

9='.26

21.17

90.0
21.0

28.01
7.87

13) Machine Trade 24 19 0 8.63 8.0 3.47

14) Masonry 19 15 0 8.39 9.0 3.65

15) Small Engine Repair /9 6s' 0 36.53 37.0 12.53

16) Welding b8 61 0 29.04 29.0 9.31
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Table 37

Raw Score Performance in Science of Seni')rs
Trade and Industrial Education

Occupational Areas

Total

Possible
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 0 131.50 133.0 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 10.96
11) Industrial Electronics 257 242 0 120.61 119.5 42.05
12) Lithographic Printing 54 46 0 25.36 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 APTITUDE

Using only the total test score of the SFTAA (level 5), an indication of

relative academic ability acr the 38 vocational areas for juniors and

seniors can be found in Table 38. As expected, the seniors as a group

perform better than the juniors. The median score for the senie-s acro,s all

program areas is voroximately 50. The means for the juniors range from a

low of approximately e' 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.
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TABLE 38

1985 Performance on the Short Form Test of Academic Aptitude for
Juniors/Seniors participating in Ohio Vocationa' Education Prograr'

OCCUPATIONAL TESTS
Agricultural Education

JUNIORS
Mean

45.94
43.90
43 98
44 15
45.13

52.20

S.D.

12.26

12.21
11.41
12.96
12.96

10.13

SENIORS
Mean

49.20
47.62
46.27
46.57
51.07

55.66

S.D.

10.98
12.36
12.53

12.53

12.32

9.85

Agricultural Business . . . .

Agricultural Mechanics . . .

Farm Management
Horticulture
Production Agriculture . . .

BUSINESS AND OFFICE EDUCATION
Accounting/Computing Clerk .

Clerk-Stenographer . . . . 51.95 9.90 55.42 9.95

Clerk Typist 1. 69 10.61 50.38 10.59

Data Processing 54 33 10.03 58.28 10 h
General Office Clerk . . . 49.32 10.57 50.03 10.64

Word Processing 50 24 9.86 53.38 10..-34

DISTRIBUTIVE EDUCATION
Apparel & Accessories . . . . 51.02 11.70 53.21 9.87

D.E. Food Service Personnel . 49.58 11.29
Food Marketing 47 42 11.78 49.51 13.35
General Merchandising . . . . 48.67 12.14 49.85 11.98

HEALTH OCCUPATIONS EDUCATION
Dental Assisting 48 20 10.64 54.07 9.82
Medical Assisting 49.86 10.82 53.31 10.54

Diversified Hith Occupations. 49.35 10.88 52.17 11.10

dOME ECONOMICS EDUCATION
Community & Home Services . . 42.76 12.87 44.77 13.58
Fabric Services . . . . . . 40.76 12.86 43 43 11.31

Home Economics Foos .)ervices. 41 25 12.81 43.74 13.86

Child Care Services 42 50 11.48 44.17 11.77
TRADE AND INDUSTRIAL EDUCATION

Auto Body 42 96 11.29 48.53 11.54

Automotive Mechanics . . . 45.81 11.40 50.00 11.99

Building Maintenance . . . 45.12 13.03 45.60 12.19

Carpentry 45 74 11.82 49.78 11.25
Commercial Art 49 62 12.51 56.51 11.52

Construction Electricity . . 49.59 11.38 54.38 11.16

Cosmetology 1,8.3A 10.06 51.18 11.01

Diesel Mechanic 46 (.. 10.88 49.97 10.86
Drafting 4 26 10.94 57.33 11.1Y
Electronics-Comm. Prod. . . . 53.51 10.42 58.08 1111
Electronics-Industrial . . . 54.68 10.81 59.50 9.33

Heating/Ai Cond./Refrig. . . 46.55 10.86 51.40 11.15

Lithographic Printing . . . . 47.71 11.77 51.82 11.97

Machine Trades 48 66 10.99 53.00 11.1d

Masonry 41.24 12.68 44.27 12..9

Small Engine Repair 42 29 12.50 46.41 12.10

Welding 45 39 11.28 48.89 11.'0
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Part III Comparison of Students Enrolled In

Education on Common Indicators of Performance

The purpose of the study was to determine the feasibiity cc :ar

the performance in mathematics, science and academic aptitude of students

enrolled in three different programs; vocational, college-preparatory and

general education. It was expected that the feasibility study would provide

substantial information for making decisions, whether more advanced study in

comparison of student performance in mathematics and science shou 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 questions:

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 mathema:,
questions

2.2 The mean raw score of correctly answered science questions

3. Student performance on the short form test of aca-!emic aptitud,-=

Sources of Data

1) Performance of Vocational Students in Science, Mathematics and
Aptitude

From hard datd which already exists at the Ohio Vocati---al Educatirm

Testing Office (OVET) located at The Ohio State University, perFormarces of

vocational students in ;.hree different program -reas were chosen for study.

These program areas were Welding, Home Economics Food Services and
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Carpentry. in choosing these programs, consideration was given to th

proportion of mathematics and science items included in each test, an the

number of vocational students who to)k the Ohio Vocational Achievement Tests

in 1985. The performance of students who took the Welding, Home Economics

Food Services and carpentry Achievement Tests were analyzed to obtain the

common indicators for the comparative s,Jdy. The mean percentages .

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 an.; the SFTAA for

each test were also tabulated.

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

Senior 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 of

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 the

students in traditional educational institutions, modified forms of

tests were developed. The modification was accomplished

extracting the science and math items from the respective total test

forms and putting the math items together in Part 1 and the s'ence

together in Part II. Among the 38 Ohio Vocational Achievement Tests

administered in 1985, three occupational tests were chosen; t)

measure mathematics and science performance of students. Those

chosen occupational tests were Welding, Home Economics Food Servfce

and Carpentry. The modified forms of these tests are rdllOd
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Mathematics and Science Achievement 'lost Form 1, Form I:.

Form 111 respectively. Each of these tests ls divlded into to

Part I includes all mathematics questions and Part Ii

includes all science questions taken directly from the occupational

tests. The determination of whether an item tapped mathematics,

science, or both was done by a group of content area experts as at

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

Academic Aptitude

The SFTAA as previously described in this report was us--.o as the

indicator of academic aptitude.

2.1 Description of Tests by Content Areas

For this study, the science and mathemaics items were further

classified by content area and domains, (e.g., basic mathematics,

algebra, physics, chemistry) and level according to Bloom's et. al,

taxonomy (e.g., knowledge, application).

Table 39 reveals 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 concentrated in

geometry and basic mathematics respectively, especially in Form i

and Form III, Out of 40 questions in Form I (Welding) there are 25

items (63%) in geometry. 14 items (35%) in basic mathematics. an

only one vestion (2%) in algebra. Similarly, out of 21 question:

in Form III (Carpentry), there are 63 items (78%) in geometry anu IF

items (22%) in basic mathematics. However, questions in Form

ELUHUM;CS Food services) are in basic mathematics (l9 out cc

20 items or 95%) rather than geometry (where there 1 o,;l!

Question).
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Mble

Psts ratr,

Form I Form II
Content Axei, Welding Home Economics

Food Services

Basic Math.matics 14 ( 35%) 19 19 ( 95%) 13 ( 2%)
Algebra 1 ( 2%)
Geometry 26 ( 63%) I ( 5%) 63 ( 78)
Total 40 (100%) 20 (100%) 81 (100%)

All science questions in the modified tests are included in Part II. The

number of science questions by subject area is illustrated in Table 40. In

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

(57%) in chemistry and 29 questions (43%) in physics. In Form II, therc are

63 items. The emphasis of these questions is on microbiology (21 items or

33%), chemistry (14 items or 22%), psychology (11 items or 18%) physiology

(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 questions are

concentrated i^ physics (36 out of 40 questions or

questions in chemistry and i question in botany

1(i

riser_ orly 3



Cort-

Physics

ChemistryChemistry
Botany
Zoology
Microbiology
Anatomy
Physiology
Psychology
Geology
Total

YlOtiOn

Form ,

Weldi
Form II

Home Economic::

;=ood Services

29 ( 43%)
39 ( 57%

1100011kA v/o,

7 ( 11%)

14 ( 22%)
2 ( 3%)

21 ( 33%1

8 ( 13%)

11 ( 18%)

63
(100%)

( 90%)
I

k u ,c

(2) Description of Tests by Taxonomic Levels

All mathematics and science questions in the tnree forms of Tre

Mathematics and Science Achievement Tests were also classified by taxonomic

levels of performance. Ti l classification is illustrated in Table 41.

In the mathematics part of each form, the major level of assessment

application. In Form I, tnirty-two out of forty questions (80%)

mathematics measure ability of students in application. In this

mathematical principles have to be applied to specific situations

answering the questions. Six questions ( 5) in this part nitla.urc, the 1%!el

of Knowledge which basically is the knowledge of mathemat',eal

addition, there are two questions (5%, which mpas,Jr,r, ne :eve;

mathematical comprehension. in Form II, 18 out of 23 questions (90,; eJsr:

the abillLy of students in application, and the other two que;tionc

assess the students' knowledge of matheatical critera and technigJeJ

in the area of Home Economics Food Services. In Form III the--e are 51

81 Tiestions (63%) which -,eastire the abl;i st2ie
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of mathematical principles. Twenty-five questions :31%) mPas:..;re knlPdgP of

classification and categorization, terminolcgy, or;teria. and cethocs an,s'

techniques employed in the area of carpentry. In addition, five questions

(6%) assess students' ability in mathematical comprehension. Application is

generally regarded as a reasonably refined level of understanding whereas

knowledge is generally regarded as a low level of "undecstanding which

usually requires the student to recall or recognize information." The

mathematics items, in general, provide a good indication of a students'

understanding of the mathematics concepts and content covered by thE exam.

Table 41

Description of rests by TaxonomiL Leis

Welding Home Ec. Food Svc, Carpentry
Form I Form II Form III

Taxonomic Levels Math Science Math Science Math Science

Knowledge 6 (15) 65 (96) 2 (10) 63 (96) 25 (31) 32 (30)
Comprehension 2 (5) 5 ( 6)
Application 32 (80) 1 (1) 18 (90) 1 (2) 51 (63) 1 (2)
Analysis
Synthesis
Evaluation 2 (3) 1 (2) 7 (13)

Total 40 (100) 68 (100) 20 6? 100) 91 4

Numbers in parentheses are percents

In part 11 of each test, which innluds,s, all tr,e

major level of assessment is knowledge. There are 65 out of. 68 ],uest'o

(96%) in Form T, 61 out of 63 questions (96%) in Form II, and 32 ni.t oi C

questions (80%) in Form III inrlisdpri in these _

knowledge of terminology, specific facts, criteria, cl3ssificatIn ali

categorlza7on, and methods and techn,aes
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and principles and generalizations used in explain,ng

phenomena. Only one question in eaci Form is for a-isesin

application. In addition, there ape 2, 1, dnd 7 Tiest,cns in Fcrr:' I.

Ill respectively which assess ability in evaluaton. The questions in

science area do net provide a good indication of the general uhderAndr ui

science concepts and content. Rather, they reoresent ratner specific

knowledge and terminology likely to be possessed only by students who

been exposed to this content.

2.2 Sample:

With the cooperation of three local High Schools, three forms of

Mathematics and Science Achievement Tests, 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 school programs. The soiple of

students in traditional programs consisted of 107 senior level students

enrolled in college-preparatory programs and 99 senior level students

enrolled in general programs. Each group of students from each school was

divided into three subgroups where each form of the mathematics and science

tests w2re administered. The total number of students who took the

Mathematics and Science Achievement Tests is illustrated in Tabi. 49 b? form

of test. by type of education, by school and by gender of the studel. ,11"

students completed the SFTAA. The high schools were see,Ttd t Eurp:sP:,

reflect d range of urban and rural locations

ranee of cut',Irdl and sorih-eccnomIc Oscsr
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ber of Students in Traditlonal Educat':-.n P

Took the Mathematics and Science Aj.=;eierle

Test F o ms College-Prep
S2 S3 lotal
M F M

Form I (Welding) 9 4 6 4 4 7 34

Form II (Home Economics 4 9 5 5 5 8 36
Food Services)
From III (Carpentry) 6 5 5 5 5 11 37

Total 19 18 16 14 14 26 107

3 4 6 I u oi.

8 6 2 ,
AL',,-;

0 4 4 7 2 .)..

n,72

20 14 12 24 13 99

Grand Total

Data Analysis and Res _-

1) Performance of Students in Mathematics

1.1 The Mean performance of students who answered mathematics questions

correctly is illustrated in Table 43 and figure 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 I and

Form II than either the vocational or general education students. The

vocational students outperform the general education students on all thre

forms of the exam and outperform the college prep students on Form

general education students performed less well than the otner

mathematics questions on all forms of the test. nerforman

vocational education students is at about the 50'', mart. acIrs all

the narcnrm,, level of the other two groups vary by form

1.2 Tne average raw score and standard dev-i-ior,

performance in mathematics is illustrated in Taole 44 ar-

Inspection of the data reveals the ,;hpst
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college preparatory students in Form I =nd Form II, whil, the

score on Form III was achieved oy vocational students. These results must F

interpreted in light of the total number of possible items on the respecti\,,

forms and comparisons of raw scores across exam forms is not meaningfuH

There appears to be substantial differences between the general education

students and the other two groups across all three test forms. Difference-,

between the coTlege prep and the vocational groups appear to be slightly ln

favor of the college prep group on forms I and II and substantially in favor-

o, the vocational group or Form III.

Table 43

Mean Percentages of Correctly Answered Mathematics Questions by Seniors

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

0

Form I (Welding) 820 49,79 34 59.05 31 46.44
Form II (H. Ec, F. Serv.) 615 49,30 36 65.83 35 41.71
Form III (Carpentry) 731 49.34 37 26.47 33 18.56

7C
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Mead. DPvr-,rt.
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Figure 17
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Welding H. Ec. F. Serv. Carpentry
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Table 44

and EtaMard neviatfrs

Welding

Mean 3D

H. Er. Fd.

Mean

94

Carpertr'SD_
Vocational 19.52 7.17 9.98 4,24 39.40 1-1.32

College-Preparatcwy 21.44 4.92 11.17 3.47 23.52 6.62
General 15.03 5.49 8.34 18.58 7.81

Average
Score

40

2c

10

1

Figure 18

ia-age P.a4 Scores of Mathematics Pe,---F0,-mPin,-

1
11

C

Welding H. Ec. Fd. Svc. Carpentry

Perfc-mance of Students in Science

The mean percentage of correct;:, ahswereri scer,c,-2 i101

ii:ustr,ted in Table 45 and Figure 19. An examination of Tab:e 45 and

i:dure 19 reveals that Vocational studens outperformed collect

gene r;11 education students on the science questions in Form I and Frm IT

The college-preparatory students outperformed tne other tw,, group-. on

science questions in Form II. The general dict tv!PRIs

or each form of the exam.

0.
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2 Mc, average i-nw score and standard JOV iation df ,.tuduoLs'

performance )n science i lustratec in lable 4e and figure 20 It appears

that th2r arc substantia differences in raw score pe-form,an'P among al

three grups rn eacn test. qocational students outoerforined the college p';

students wh in tun outperformed the general education studenL in Form

and Form J I The college-preparatory students outperformed the vocational

students wc in turn outperformed the general education students in Form II.

Stwjents erro led n general education pel formed at the lwest level in

scienc on ,7-2ach tesT.

7a le 45

Mean Percent of Correctly Answered S-.;?nce oy Seniors

7ost Porm Vocational College-Prep Gene-al

Total Mean % Total Mean 3/4

n

Form I (Welding) 82C 50.2I
Form II (Home Ec.

Fd. Sys) 615 49.C4 7i
Form III (Carpentry) 731

C;;;

'7s0,1-4

Total
0

31

Mean

22.34

42.8
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Table 46

Carpentry

Raw Scores and Standard Devatiori cf Science Performance

Welding H.Ec. Ed. Svc. Carpentry

Mean SD Mean SD Mean SD

Vocational 33.84 9.8 31.86 11.53 23-66
College-Prepiratory 19.62 6 33 41,67 9.53 15.05 6.81
General 15.87 6.58 27,00 13.77 10.24 5,31
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3. Performance of Students on SFTAA

3.1 All students participating in this study were administered the

SFTAA. Table 47 presents information on the raw score performance. The

SFTAA has a total of 85 items. Using the SFTAA as an indicator of academle

ability, the college prep students consistently demonstrate higher levels of

academic ability than either the vocational or the general students. The

table also reveals a pattern of very similar performance between the

vocational group and the general group; the general group scores ,:;out five

to eight points above the vocational group in each subgroup. It is worth

noting that these performances ai'e consistent with performance as reflected

across all vocational areas (see Table 38). Usiog Tz.,ble 38, t!,e relative

performance of the senior students from the three selected vocations

(Carpentry, Home Economics Food Service, 'flelding) can be observed.

group, the Home Economics Food Seivice Vocational students rack 36 out of

37. Students representing the Carpentry and Welding areas are also below th,,

median value for all areas of vocational education; they rank 23 and 27 out

of 37 respectively. Thus, the selection of Carpentry and Welding as
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Tabl,? 4;

Score an an: Standard Deviation',
Math Science, and SETAA by -1,:.stfcrm an Acarc

Testforn
Group

CARPENTRY
College

(n-37)

M

SD

General
(n=33)

M

SD

Vocational
(n=731)

M

SD

HOME EC.

College
(n=36)

SD

General
(n=35)

M

SD

Vocationai
(n=615)

M

SD

WELDING
College
(n=34)

SD

General

(n=31)

M

SD

Vocatio-,i]

(n-820)
M

SD

OVERALL
(n=2372)

SD

12,58

7,R1

-A9 39

1.3.32

1'3.17

3,47

4_Ti4

1

1:7

Iii



areas of invoscigation for this study

average" range of academic ability of all vocacional

Further, the Home Economics Food Services grouo reoreY

limited groups with respect to academic

Statistical Comparisons of Performance

More rigorous statistical tests were applies the :ata tn 6W1

interpretation. Using the raw scores on the SF1AA, the science test and the

math test as dependent variables, a series of one-way anaiyses of .ance

tests were conducted. Using the three levels of academic program as tile

independent variable, performance on each form of the exam (I, II and III)

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

three groups was also conducted using the SFTAA. Significant differences

were found for all of the analyses using the mathematics and science scores

(six analyses). Significant differences were also found for the Welding

Home Economics Food Serv),-es, Carpentry and Total ,:rined

respect to the SFIAA score. Thee analyses were then foowed by a Sceff'

Test to determine statisticafly significant dirfereics amono various pac

of means. Figure 21 graphically portrays toe respective differences. in

general, the college prep group had better acauemic ability than the ot1-e-

two groups; there was only one significant difference (Home rcOn(,71C= FflO'j,

Services) n academic ability between the general group and toe vo,:atl_r

group although the students in the vocational group vJe-E sl,ghtly

the students th the gene, a1 group on all three e:t

SFTAA.

With rec,oect to he contrasts among the the

respect to the science and mat; ycore. the ':crat'er,,1

signific.antly higher than the general :roup on tow' of tlies or,
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scored higher than the - enera1 group on the remaining two tests

difference was f of stat''Aically significant. Again using the scier,- an

math scores, in 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 score..4.

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 sigr'ficantly higher than the college prep group in

three of the six cases; the college prep group was significantly higher than

the vocational group on two tests and there was no significant differences

between the two groups on the remaining test ..l though the college prep grcub

score was slightly above that of the vocational gro.ip.

Table 4S

Analysis of Covariance of Academic Group
mAtn SCORE Employing SFTAA as a Covariate of Tc_stf3rn

Source

Academic Group
Adjusted by SFTAA

Error

lF M`:



Table 49

a'yss of Covariance of Academic Group and Mat,i
Employing SFTAA as a Covariate of Testform I:

(Home Economics Food Services)

Source

Academic Group
Adjusted by SFTA4

Error

*

df

582

Table

MS

19.56

12.47

Analysis of Covariance of Academic Group and Math SCORE
Employing SFTAA as a CJvariate of Testform III (Carpentry)

Source df MS

102

Academic Group
Adjusted by SFTAA

Error

15,203.97

-'97

Table 51

116.F,5*

iLis of Cova,ar,ce of Academic Group ar J Science SCC,=E
ETployiny SFTAA as a Covariate of TestfDrm I (Weldng

Source

AcademiL f,;roif:

Adjusted cy

df MS

1:.2?5,2s5



Table 52

of Covariance of Academic Group ad
ETploylng SFTAA as a Covariate of 7es*.forr:

(Home Fconomics Food Service)

Source df

Academic Group
Adjusted by SFTAA

Error

2

Table 53

Analysis of Covariance of Academic Group and Science SCORE
Employing SFTAA as a Ccvariate of Testform ill (Carpentry)

Source

Academic Group
Adjusted by SFTAA

Error

r!_

df MS

Of-

101
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ed Means cf AcadEm c

Testform
Academic Grose

tmo;cyinq S',-TA as

Carpentry
College f-1

12.C5
General 17 AQ 9.70
Vocational 39 27i_cc:=

Home Economics
College 31.P0
General .42 24.23
Vocational 11.;.3 32.60

Welding
Coll:ge 34 17.85 14.13
General 31 14.16 14.54
Vocational 820 19.70 34.12

The analysis of covariance (ANCOVA) technique statistically equates the

groups based on existing differences among groups on the covariate (see

Table 54). The mean scores for the respective vocational groups showed

minimal adjustments. The values for the college prep group were adjusted

downward and the values for the general group was adjusted slightly upward.

This is consistent with initial differences among the groups on academic

ability.

Based on the statistically significant ,COVA results (e-e Lies 53;

and the subsequent adjustments in group means, a Scheffe' procedure was use

to make pair-wise contrasts among the groups. This procedure was used to

determine which, if any, of the three academic groups differed statist' ly

from the other two groups. Tables 55-60 identify significant dlfference-,

among T- cups For each test form bas.,?d cln the scle-ce and 7ath
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Each of the cells it the six tables contains

pairwise means dif) and the corresponding F

When adjusted for ability, the vocational groups perfor-

significantly better than the general groups on all the science and mark

tests across the three test forms. This is consistent with the a; y_=is

the unadjusted scores,

Table 55

Contrasts of Academic Groups Based on Scheffe' Procedure
Using Adjusted Math Score Means for Test Form I (Welding)

General Vocational

College Prep F n 5.28* F= 2,56 (NS)
X dif - 3.69 X dif - -1.85

General

** Significant at 2 < _01
1- Significant at 0...05

Table 56

F= 22.13**
X Jif a -5.54

= Not significant

mritrasts of Academic Groups Based on SC-efc-_,- ProcE7'

Using Adjusted Math Score Means for Test Form '

(Home Economics Food Service)

General Vocational

College Prep F = 8.39 P= :30 (NS)
X dif 2.4r, X

General 20.71*-
X 1)f = -LE



Table 57

ntrasts of Academic Groups Based on ScheffE''
Using Adjusted Math Score Means for Test Fc,rm

(Carpentry)

General Vocational

College Prep F - .00 (NS)

X dif = .13
General

F= 126.81**
X dif - -22.14
F= 120.04**
X dif = 22.27

** Significant at p .01 NS . Not significant

Table 58

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

(Welding)

General Vocational

College Prep F = .04 (NS)

X dif - -.41

General

F= 167.99 **
X dif = -19.99

F= 156.54**
X dif = -19.58

** Significant at 2 < .01

Table 59

NS s g nifica

toasts of Academic Groups Based on Sc:heffe
Using Adjustc,d Science Score Means for Test 1---,r7

(Home Economics Fooa Service)

General Vocatio

College Prep F = 11.44*- F- .23(NS)
X dif = 7.57 X dif = -.80

Cenral F= 26.45**
X dif - -8.37

** Significant at p < .01 NS = Not significant

110



Table 60

r:rast of Academic Grotps Based on Sch,:fie'
OS ny Adjusted Science Score Means for Test FOI'M

(Carpentry)

General Vocational

College Prep F 2.31(NS)
X dif - 2.35

General

F. 96.33**
X dif - -10.99
F= 152.81**
X dif - -14.14

** Significant at < .01 NS = Not significant

When contrasted with the college prep groups, Lased 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

brings the values of the vocation. group in-line with the college prep group

on the vocational group significantly surpasses the college prep group. Tne

college prep .jroup means, when adjusted for academic ability, are

significantly greater than the corresponding means for the general academic

groups on three of the measures; the college prep group adjusted mean scores

are not statistically different from the general group on the remaining three

measures. The adjustment downward of the college prep group mean in the case

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 wer(1,

used. The adjusted scores for the vocational groups are significantly

than those of Lne general groups on all six tests.
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analyses are cons Lent.
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,
e u!adjdst-,1 arri adjusted

'A. of 18 pairwise contrasts. five change,,, 'n

findincy were observed. These changes, a downward adjustment of the colleJe

prep group scores resulted in a nonsignificant differences between the

college prep and gorieral groups where there was a significant difference in

the unadjusted values, and in the other case, resulted in a nonsignificant

difference between the college prep and vocational groups where there was a

significant difference in the uradjnsted values.

Discussicl

The present study represents an effort to determine the performance of

students participating in vocational education programs in the state of

Ohio. 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 I of this report presented a descriptive analysis of instruments

used in the Ohio Vocational Education Tests (OVET). This aspect of the study

was designed to address the 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 area

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 respectively; 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 tens represent between one and 79%. The average number of math

191
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clutions across all 38 tests is 86.3. tra test Itms arms;

all 38 tests range from a 'ow of 269 to a high oc 384; the averaae number of

items on ao test is 334. 1 ily fo of the test s node fewer than 3CC

items.

As can be seen, there is great variability in the number of science

and/or math items 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

a sound indicator of the stuoent's basic mathematical skills in selected

areas. In general, this is also true for the science items. There are,

however, seven tests which appear to be overweighted 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 areas were delineated. A sample math and

science question from each test was included.

The areas of concentr,jon 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 large drop to the next grouping (psychology 10,

physiology 9, microbiology 8, anatomy 6, botony6, 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



110

and therefore difficult to generalize across [he 38 te-ts about the

specific content of "science": Rather, each test yields an idiosyncratic

cluster of science content. Obviously there is a different examination for

each of the 38 vocational areas.

Each test has a different number of total items and the number of math

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 crianro to rarnpn+v,v, 2tc. fic

items have a tendency to rely on recognition or recall of information in

order to respond to the items; some items require the students to make some

use of the information to respod to the item while others do not. The rate}

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

excellent psychometric properties.

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

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

specifically geared to vocational content. Rather it reelects 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

score. The instrume-L was developed and published by CTB/McGraw-Hill and

takes about 30 minutes to administer. This instrument has good psychometric
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properties and while it 'ass not been revised si

provide a good indicator of overall academic ability.

The SFTAA when used in conjunction with the vocational tern , provi

user with a reasonably good indicator of general academic ability and

specific paper and pencil evaluation of a student's knowledge in a liven

vocational area.

Part II Levels

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 aid seniors from 1984

which reflected their performance vn 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

man 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 each of the 38

vocational areas, and h) determine the level of functioning of students

enrolled it vocational education programs in Ohio 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

participants general 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

124
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area. Further, there is no reason to suspect that tne p,?rtir, ents

somehow atypical of vocational education students in general; there is 0d

reason to believe that these students are representative of vocational

education students and that the data presented reasonably reflects the math

and science knowledge 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 knowledge could be adequately asse.ed. 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" effects where students perform at a very low level 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 First year students

(juniors) and second year students (seniors) Therefore the tests were

"pitched" at a level of average item difficulty of approximately .50. The

data reflected these characteristics. Group percentages have been used to

allow for a common base of cemparison 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 relatively easy to understand and coney

meaning to the general reader.

Seniors on the average outperformed their junior counterparts on 36 of 38

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



expect students in second year nf ct f
students in the first year of a progra7 Tf

was also reflected in the SFTAA data.

Ferther, average performance by the serior ieei studeots in esc of He

38 areas is generally around the 50% level in both the science and math areas

with a 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 level students in each of the 38 areas was somewhat

lower 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 for the math items was from a low of 31%

a high of 74%.

This variation 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 acadeoic ability across

vocational areas. The latter point is well reflected in tne relative

performance if 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 in certain vocational areas are, in general, more

academically able than students in other vocational area_;. oncs are less

academically able than their senior counterparts.

The OVET instruments havc been const:ucted a(1 useO folowing norm

referenced principles. As such they Lonform well to those test const,ruction

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 performan,, in .ounce,

and academic ability across the 38 vocational areas. This porter:nonce ,-

each area appears to be at a reasonable level, This finoinq seems to

consistent regardless of whether one examines the da:a based on t.arcrn

or raw scores.

Two cautions must be put forth at this time. The first is regarding

stability of the data results for those areas where 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 results ,'.ce 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 F:-a11 (less

than 10), percentages can shift dramatically 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, in one case where the average percent correct for the juniors

exceeded the average percent correct for the seniors, the percentages were

based on a total of two items.

Finally, there is a considerable range of performance within each of tree

vocational areas. This fact is reflected in two ways; the standard

deviation of scores within a test, and b) the max i and minimum number of

correct items. The standard deviations of raw performance across the

3E vocational areas for science and math for niors and seniors (a

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

standard deviations ranged between 4 and 10 points. The maximum number any
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one ind :.Jual correctly answered varied cunsiderab y from test t(J teY,

(because of different number of items possible) and between GPiors aed

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 0 was recorded on 135 out of 15Z of

the sets of test data. These data lend further credence to the quality of

the science and math items as indicators of performance.

Finally, the standard deviation of the raw scores on the SFTAA ranged

from 9.33 to 13.86 units with an average value of approximately 11 units,

This variability was demonstrated not only across vocational areas but also

within each of the vocational areas. Once again, this lends credence to the

psychomet.ic properties of the SFTAA and its contribution as part of the Ohio

Vocational Education Testing Program.

Part 11 Con arison of Students in Vocational and Traditional Education
Programs

Part :11 of this report compared the 1985 performance of vocational

education students in the areas of Welding, Home Economics Food Services and

Carpentry with students enrolled in traditional academic programs (college

preparatory and general) on common indicators of science, mathematics and

academic ability. This aspect of the study was designed to address the

fourth objective. This effort was conducted to investigate the feasibility

of legitimately comparing the performance of the vocational program students

with traditional academic program students ,;sing common indicators

performance.

The selection 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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oup was at tnc

bottom of the vo.:ational groups with respect to academic ability. This

situation pray _Pd a good range in academic ability and provided good groups

against which to contrast the academic groups. Further, the Welding, Home

Economics Food Services and Carpentry Tests contained typical and reasonable

numbers of items in the science and math areas allowing for stability of item

performance as well as being representative of other vocational areas in

terms of t'e number of items (See Table 61).

Table 61

Items from Three Selected Vocational Tests

Total

Test Ite: .:s

Math Items

Science
Items

WP7dinci

58 (2

nrniC'C innei- -

376

CV c'

Average
of

all
0 T4 4"

325 334,1

81 (25%1 34.4

(12%) 86.3

Llm tiny the number of vocational areas to study as well as restricting

the comparison to seniors kept the study at a reasonable and feasible level.

In retrospect, these were good decisions. It allowed for _-,ome variation

among vocational groups (a small sampling) while also allowing for legitimate

comparisons and interpretations. The data for the three groups of vocational

education students contain large numbers of observations 615, 731, and 820.

These sample sizes are fairly typical of all the 38 Ohio Vocational groups.

These data are thought to be highly stable and representative of all

vocational education students in Ohio in their respective vocational areas.
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vocational education students.

The sample of ctudents fro :,, traoitional acadmic program,. 04as

There were 107 students from college preparatory programs and 99 students

frnm general education programs. The number of males and females in each of

these groups was fairly balanced. The traditional students come from three

local high schools in Central Ohio. Thee 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 simple 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. All three of the tests contain 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 geometry on

two of the tests is less typical.

The math items in the Welding and Home Econo,Tlics Food Service 'rests

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 these tests provide a good

indication of basic knowledge of mathematics.
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The science items aYe vari t. ccnten;_

stresses Physics and Chemistry (43% and .51c'4 respectiveiy. Carpentry

stresse:, only Pnysic, (90%) while Home economics Food Services emphasizes

content from six 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 (96%, 96% anc

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 items present a more rounded

view o 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 knowledge appropriate for each specific vocational

area. This situation will put students who have not been exposed to the

specific content at a disadvantage on these items. For these reasons, the

math items appear to he 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 function but the results com'ng from their

use must be cautiously interpreted.

The three different academic grous were :cmpared sir4 c!ifferent

techniques. 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. Finally, a

series of one-way analyses of covariance were computed in the raw score data.
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considerably hitiher than either the genc_ra, v,:;catinna.

general group and the vocational groups frn-m ;1% a rPmark

level. These differences and similarities it acre are
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consistent with what is generally found in the ii::.&rature. The performance

level of all three academic groups of students is at a reachable leval with

nothing highly atypical.

When examining the one-way analyses of variance for each area of testing

on the math variable, an interesting phenomenon occurs. The performance of

the vocational students is not consistent v.ith 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 exceecad by the vocational group. This

situation is rot easily explained and is highly inconsistent with the

research literature. It appears that in applied basic mathematics, given the

constraints of this study, the vocational students are approximately equal tro

or exceed the performance of students from traditional academic programs.

This pattern also maintains for the performance of the three grorps of

students across the science items with the exception of the Home Lonom'cs

Food Services test where the college prep group performs significaniHy better

than the vocational students. The writers are slightly more cautious about

the meaning of these findings on the science items because of the previously

cited concerns. However, the results are fairly clear and consistent-the

vocational students perform at a level that compares favorably with students

from traditional academic program. These results maintain even thou`- ;h their



measured academ;, ability (SFTAA) is ipcc than 11-3t

and no different from those of the general academic

In order to determine and statistically equate for lnit

academic ability, a series of one-way analyses of covariance were generated

using the SFTAA as a covariate. In general this technique 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 'formance of the other two groups. These

results are not consistent with the research literature.

Of course these findings must be interpreted somewhat cautiously.

However, based on these preliminary findings, there appear to be rather

substantial long term ramifications. It is clear that the feasibility of

comparing the performance of vocaticnl, college prep and general academic

groups of students on comparable measure.; has been realized. The next steps

in this process appear to be straight forward increase the samp 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 ricrease

the number of school districts participating so that trerc,

representation of students from traditional academic pro,jra:1!).

Summary and Conclusions

This study was designed to address four basic objectives. The first

objective was to report the science aid math content contained within the

Ohio Vocational Education exams for each of the 38 program areas. This

objective was achieved in Part I of the study. Each of the 33 tests was



presented and found to be a good quality instrument (have

properties). In general there are reasonable numbErf,

item on each of the tests.

The second and third objectives of the study were to dettrmlne

level of functioning and (2) the proportion of correctly answered questions

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 outperformed

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 experimentally

comparing students enrolled in vocational education programs with students

enrolled in traditional education programs on common paper and pencil

indicators of science and mathematics performance. This objective was also

achieved as the conclusion can be made that such a comparison is feasible.

Further this effort demonstrated that performance of students in three

vocational education programs compares favorably with students in traditional

academic programs (college prep and general academic) with regard to basic

applied mathematics knowledge and selected science knowledge. These results

are inconsistent with existing literature and popularly held beliefs about

vocational education students. Of course these preliminary result; must he

interpreted cautiously for reasons cited earlier.
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Based on tho-

recommended,

Increase the sample sizes of the colleye prep and general
groups so that the results are assumed to he stable and not
susceptible to sampling fluctuations or non rep-sentativeness
of respondents.

Increase the number of school districts participating in tie
study for the traditional groups of students so that great,,r
generalizability of findings is possible.

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

Foll-isting implementation of the above recommendations and should these

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

education in i. e State of Ohio, At this point in time, there is no reason to

assume that those results will not maintain.



123

References

Creech, F.R. (October 1974). A vocational re-evaluation of the
survey of the high school class of 1972; Part I: Selected{
Characteristics of the of 1972. Princeton, NJ: Educational
Testing Service, (ERIC Document Reproduction Service N. ED 115 691)

Echternacht, G.A. (February 1975). Vocational re-evaluation of the base year
survey of the high school class of 1972; Part II: Characteristics
Distinguishing Vocational Students from General and Academic Students.
Final Report. Princeton, NJ: Educational Testing Service, (ERIC
Jocument Reproduction Service No. ED 115 692).

Hilton, T.L. (March 1971). A study of intellectual growth and vocational
development. Princeton, NJ: Educational Testing Service, (ERIC Document
Reproduction Service No Ed 183 937).

Kennedy, J.J. (1978). An introduction to the design and analysis of
experiments in Education and Psychology. Washington, DC: University
Press of American.

Lotto, Linda. (1982). The holding power of vocational curricula:
Characteristics of effective dropout prevention programs. Journal of
Vocational Education Research, 7 (4), 39-48.

Ludeman, 7.. (August 1976). Statewide mathematics performance related to
career and vocational education. Final Report. St. Paul: Office of
Statewide Educational Assessment, Minnesota State Department of
Education, (ERIC Document Reproduction Service No. ED 137 541).

1 3 6


