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PREFACE
H . °
Dﬁriﬂg the 1974=75 school year a statewide assessment
of mathematics performance was conducted as part of the
Minnesota Educétian Assessment Program. - This effort was
conducted by the office of Statewide Educational Assessment,

Minnesota Department of Education.

Because of the implécation for vééatiaﬂal education,

f{,px‘

the Division of Vécafianal—Teshnigal Ei§catiQn provided
support for that part of the study involving ﬁ?syeafgala
'studeﬁﬁgﬁ The report which follows describes the'iiﬁdiﬁgs
of that study as they pertain to the mathenatics performance

of students in vocational éaucationg



SUMMARY OF THE REFORT

Thig regert is derived from state-wide mathematics -
assessment results regéfiing mathematics‘pérfarmance of
app:@ximatély-ﬂégDDD 17-year-olds attending Minnesota pub-
lic and:nonpublic schocls. In addition to student per-
foziag;e on mathematics items, data on students, schaélk
and district characteristics were collectad to determine
their relatignship to mathematics performance. The present '
report is specifically concerned with the characteristics
of vocational education students as derived from program,
school and district daté; and. the relationship between
these éharacteris?ics and mathematics achievement measured

during the 1974-75 school year.

I. Deomographic Data

participating in the study had some vocational educatior
courses, with slightly less than half of these participating
in:cne year or less of cauiges_ Participants were balanced
iﬁ terms of gender at all levels of vocational education:

Iﬂﬂ percent of males and 12 pEfGEﬂt of females had ﬁart;ci—

Pauéd in the maximal number Df caurses.




:féuﬂd:to have career aspirations similar to those af'stuéénts
with no vocational education, i.e., shoﬁei in favor of the
professions, but a higher pefcentage (38 versus éE) aspirexﬁé
a-skillei occupation. Iﬂtéfestiﬁgly,:this izcrease\appﬂars
to be due to fewer students with vocational education train-

ing wanting semi-skilled jobs as well as a slight iecfease in

the percentage aspiring to pfaiessional levels.

Vocational education students were distributed geographi-
cally in a somewhat different pattern than were students with
no vocational education. The latter temd;tc bé-Preécminaﬁtly
from suburban schools (42 percent), although ‘there were also
large numbers in small city and rural schools (37 pefGEﬂt),"
while the majority of the former were from small city and
rural schools (57 percent). Large and medium city schools
had approximately equal representation among n@gv@catianal
edgcatién and vocational education students. Students at all
levels of vocational education were distributed by socio-
ecagamic.status in approximately the same fo:m, althgugh a
'yearg of vocational educatlan were ircm the highest SES level

than were students with one year or less of vocational

educaulan.

1

II. Attitudes of 17-year-olds

Attitudes toward mathematics may be investigated in
several ways. The most direct way, and the one used in. this
study, was to query students regarding their attitudes.

B 2 B - v =



Approximately half of the students with no vocational

B ‘eaueati@n expressed a liking of mathematics. This percentage

-~
{

remains stable with increasing number of vocational education
courses teken. Further, the proportion of students indicating
they disliked mathematics was similar for those having no
vocational education (14 percent) and those having taken the

greatest -amounts of vocational education Cﬁ% percent).

As attitudes toward mathematlcs appear to be highly
rélated to the number of mathematlcs courses takez.(w1ﬁhaut
Speculatlng ag to the dir ect;an of causallty) the number of
mathematics aourses may alsp be lnsgectedi -Again, the dlS=
tributiéﬂs'for years in mathematics weﬁe nearly ;QEﬁtlcal at

= different 1eve1§ of vQca%i@ﬁal education. If there was any
perceptible change, it was that fewer students with the
largest amounts of vaéaﬁigmal education had iittle or no (one
year or less) high school mathematics (ﬂﬂlpezgent) versus 18

percent of students with no vocational education. T,

ITI  Mathematics Achievement

The crucial questions asked here were: -

1. how do students at varying 1evais of vaca—
tional education perfor.i; ‘

2. were there differences in Derfarmagce as a’
function of type of ﬁragrdm, aﬁi

3., were there different patterns af achlavemeat
- within the mathematics assessment f?r vcca-

tional education and nanvacatlcgal éducatlon

students? g




A, Overall Eg:fazgaﬁce: As indicated by the following

information, the comparisons of total mathematics
performance for vocational and nonvocational stu-
dents was not conclusive. BN

Number of Years in Vocational-Technical Courses

Mean Percent Correct.
None . 52.3%
% to 1 year ‘ - 53.3

1% to 2 years - : 53-§
2% to 3 years | 53.6

B. Performance by Program Area: Mean performance by

students in various vocational education programs
. Qpés not appear to differ Signifiaantly fr%m the
state-wide mean of 53 percent, partieularly with
lower numbers of vVocational education courses
taken. OStudents in agribusiness and marketing/
distribution programs scored slightly below tle
mean (49.6 percent) while students in business
and office and technical programs scored slightly
above the meén (54.5 percent and 55;6 percent,
respectively). Some interaction between type of '
program and number of courses taken may, however,

occur: the achievement of home economics students




with 3-4 courses declines to 46.2 percent, and to

43 .4 percent with five or more courses. The effect

of amount of vocational education is explored below.

=

A

C. Yumber of Vocational Education Courses: While there

is some suggestion that performance may decline in

some programs with increased numbers of courses, a
R : i :

H

iore detailed analysis in terms of :lusters of items

and particular objectives suggests that with increas-.

ing numbers of .vocational education courses, there
may be a decline in some areas of mathematics

- | . .! . . B
a;hievement but an increase in others.
H
|
|

Generéily,»it:aggeazs that there are areas of mathematics

in which students with no vocational education perform better

- (quadratics; graphing functions; finding equation of a graph) '

“and related areas in which students with the most vocational

education perform signiiicaﬂtly below the state mean (knoﬁs
ledge of trig@nﬁmetricfterms,,idegtifyiig a graph of a func-
tion, involviﬂg‘éimﬁltanesus equations, expanding binomials,
and findigg equation of‘a;graph)_’ Eéwe%e:, on a set of
Dbjecﬁives which can be cbaracterizéd as Practical_applica—'
tions of matheﬁatics} ékillS,EStudentE wifh the most voca-

tional education courses scareatgignificaﬁtly better théﬂ

the group as a whole. - Included in this set were knowledge



of basic operations, computational skills, iztergélatiﬁg
and eztragclating>ff§m a table, solving verbal‘pfoblems,
applying formulas,. and comparative buying.  The énalysis
~of objectives suggest that vocational education students,
though they may be ezﬁosei’ta fewer higher level mathema-
tical éonee;ts, are proficient in makiﬁgrpraeéical applica-

tion of their mathematical skills.

11



BODY OF THE REPORT

A, ?;gp%ggﬁniDﬁé of thé concerns of those involved in
vacaticnalgeducatien;is the impact. of career and vocational: -
education’ courses 6@ the basic skills of student participants..
In particular, th afeséﬂﬁ study was uﬁiertakéﬁ to aséess the
effects of vocati..al education participgti@ﬁrga the mathe-
*maﬁi&s achievexnent of Minnesota 17-year-olds and to identify

in=school. variables related to mathemaﬁieé achievement and

attitudes of students who have not been enrolled in formal -
mathematics Qcﬁfges_ Very ;ittle data relevant to this con-.
cern has been collected to date, aéspite the inéreésing de-
'mand for greater career relevancy in the Secénaéry school

cur_-iculum. -

B. Goals and Objectives: The objectives of the pres-

Eﬂt.study!Parallel those developed for the Minnesota Educa-
tion Assesément Pf*gram CHEAP},'adaytea to consider mathe-
matics, achieveméﬂt(ani in-school variables related to voca-
tional education: | ;

1. To determine the level of performance . of
17-year-old students in Hiﬁﬂest@a in various’
aspects>of mathenmatics;

‘E, To dgiiﬁeate the attitudes toward educational

M programs and mathématigs educatioﬁ of ﬁiggea

gsota 17-year-olds;

12
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3. To 1dent1fy ‘the varlabLes which accaunt for
itha vafiatlcn in student achlevement and
attitudes’;

4_ Tglregarf>fhé results to educafiéﬁal

decisi@ﬂ—makers_

G Desgrlﬂtléﬂi Thrgugh mathematlcs related activities

in career and vccatlonal education thére is &an exgectatlcn

that students w111 acquire competeney and sk1115 in mathea :

‘matics whlcn are relevant to ﬁhe warld of wcrh. ﬁnerefore,

this studv sought to ldentlfy, *hrough a survey of 16,000 in-
school 17-year-olds randomly selected throughout H;ngesotaq
the program characteristics?assaciatéa with mathematics pér—”
iarmance._ The survey was canducted as part Df g comprehen~

sive MEAP which ccnducﬁed a statEEW1ie study of mathezat;cs

‘achievement of ﬂ7ﬁyaarfcids in 1975.

w : ’ : i T

Conies of the assessment instruments and survey materials . .

statistical tests of mean performance aifféreg§é (t) were

computed between distributional groups on each in-school

variable.

. -i%
T The prlméfj variables expl@red in the current study are

those directly related to VOcatlanal educatlan Paftlclﬁ

used in this study may be found in Appendix 1. Where relevant,

pation or derived from it. ‘ -
= s 8 = .



m%fﬁ%““§é§3;ﬁ§: With an .increasing demand fér‘cafeér‘
 ’crientati§n in the secondary school curriéulum, ani gith ' \
an increasing £éé§@ﬂ$é to that demand in expanded voca- |
ticnalzeiuéatiOﬂ curricula, saﬁé imgattant guestioﬁs may .
‘be raised regarding vacatiénai education programs. Thé1
‘basic queSti@gs arauﬂd'which‘the data of this report.méy /j
beicréézizedfare: | : - - /
1. ° who are the students serviced by vocational
. education; | |

2. Iwhét relationship does vocational édﬁcati@n
have with'studegtgitattitgdés-tgward.sehcoling,v_
and, as the particular émphasis of this

:repgrt,"téﬁard-gathemaﬁics;_agi .

\ 3. ‘what are the mathematical ébiliﬁies (achievge

‘ment) of ;Ecational education sﬁﬁaénts s0
~compared to s%ateiﬁiie'gcrms.j h

Answers to these qﬁestigns were sought by inziuding inven_

tory itgms in fhe sﬁudéﬁt’questijnnaiie of Hingéséta State=

Wide Educational Assessment of ﬁ7syearfgld mathematics per-

formance ani examiningsreiatianships;betweeg guésticnﬂéire

responses and matgeméﬁical performance.
/ .

14




1. Démagraphic Data.

Table 1 dlsplays percentages of ﬂ?—year*clds in nine
chSSEEabulated categories. Appfoxlmately 62 percent Qf
’asll students have had some vecatlagal education courses, o
with glightly less than half of these pa:ﬁicipatiﬂg in one
yéar or less of courses. Paftigipants were balanced iﬁg
terms of gender at all levels t:\f vocational education:

11 percent of males and ‘12 percent of females have pgrtlcl—

pated in the meximal number of c@ufsesa

Students who participate in sevéfalvvacational(éduééé
tion courses (2% - 3 years) have career aspirations generally
similar to students with no vocational education but a ﬁigher

percentage (38 versus 25) aspire to a skilled occupation.

10 -
15
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| -VQéatianal education studemté'afé distjibutéi'géagrapha
| 1cally in a scmewhat different patterm than are students
with no vocatlcnal educatlan, the latter tend to be predam—;
inantly from. auburbaﬂ scha@lsi(42 percent), although there

are\alsé large ﬂumbers in small city and rural schools (37

gerc nt). The ﬁaaorlty of the fcrmer are fr@m small clty
Aagd rural schools (57 gercent) Large agd-medlum city.
schoqﬁs have appr@x;mately equal reprEEeniatlan amang non~
'vacat;@ﬂal education and vocational educatlan students.
Students at g1l 1evels of vacat;énal educstlog are d;strlb-
Eutea by socioecononmic status in aPPrcxlmately ghe same fgfm,
altﬂ@ugh a lower percentage of studeﬂts with one and cne= :
hzlf or mare years af vocational edugatlan are from the =

h;ghest SES 1evel than students w1th one yéar -or 1855 @f

vocatlcnal educatlan.

Fram an admlnlstratlve s*andpo;nt, it shculd alsc be
noted that studénts with hlgher ﬁumbers of vocatlanal edu-
cation rourses are related to sl;ghtly lcwer adgusted main-
tenance c@sts per pupll where as- 4ﬁ percent cf students»:,
. with no vacahlgﬁal educatlan fall in the hlghest cost cate—
gory Cﬁ%%@) the pezcentage decliﬁes w;th number of voca~

.tlanal educatlan c@urses, to .30 perceﬁ* far ghcse w1th 2%&

3 years af vocatlcnal Eduﬂatl@ﬂ. »

Lastly, the dlstrlbuuian of vgcatlanal educatlan stu—

dents by pragram is shéwn in Tables 2 and 3. A'gugllilcatlon

b,



eheuld be Pleeed on the 1ﬂterpretetlen of the lerge number
1nd;eet Bg Perticlpetlen 1n veeetlonel neelth Pregrame, the
queetlenn81re 1tem was eneerently eenetrued as "health. eﬂd |
:5phyeleel edueetlon," a requ;red eert of the eurrleulum for
meeyﬁ Wlth Lh;e e}:eeetleg3 the 1ergeet pertielpetlen eppeere

Fe

to be in

1. business and office, ' : : e

2. home economics and .
3. trade and iﬁduetriel'pfegreme. :

For all prograns, the numbere of students teﬁlng :one er twe

courses is eeverel tlmee thet of students taking more courses.

Attltueee tewerd methemetlcs mey be 1nveetlgated in .

.eeverel;weye; meet dlreetly, etudents Were quefled regardlng ,-- 

it,heir attitudes. . Approximately helf of the -etedente with no
veeet;eﬁal edueetlen expreee liking ef methemetlee, end “his
‘ percentage remelné stable w1tn 1ncrees;ng numbe* ef’veee—iq
:’tlenel edueeeien eeureeei Further3 uhe prepertlom Df‘etu-
denLe lﬁdlcatlﬂ& tﬂej d‘SllPéd methemetlce was elmller fer
~‘no veeetleeel edueehen (14 pereent) and the hlghESu emouﬁte

of vocational education (ﬁj_pereent)_/




As attltuaés taward mathematics ampear to be highly

. related to the number of mathematics courses taken (with-
Dut specula%;ng as to the direction of causallty) numbez
of mathematlcs c@urses taken mag also be 1nspectea. Aggln,.-
thg,dlstrlbutlans for years in mgt@emaﬁlcs are nearly
iﬂantiéal at different levels of vocational eaﬁgatiaﬁ, If
fhéfe is éﬂy pefceptibie chaﬁger:if is fhat fewer‘stﬁdents
with the 1argest am@unts cf vccatianal educatlcn have had

llttle or no (one year or less) hlgh SEhDDl mathematics (ﬂﬂ

 percent of these stgdents) versus 18 percent of students

with no vocational education.

Finé‘ly, ve may iﬁquife as to‘whethér game<33pects of'
the mathematlcal e&ucablan of vacatlcnal education studgnts '
dlfier fram that of nonvacatlcnal educatlon students, a

questian reflectlng one DOSSlblE dlfierence 15 experlence

_w;tn Eamputers Q;.Qaleglatars. Thgre afe no dlfferences

‘among students at:differeﬁt lévels of vocaﬁ;qgal education

in such experiences. The cmitical variable for calculator/

- computer use appears to be commmnity size.
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3. Mathematics Achievement

The crucial questions to be asked here were:
1.  how do students at varying levels of voca-

Eiéﬁal éducaticn perform; i S ﬁ";\ i

2. were there differences in performance as a(} >

R

fﬁﬁéﬁiﬁgxof type of program and = . AV/

3. were there different patterns of achievement
within the mathematics assessment for voca-

e , N o ’ i}

tional education and nonvocational education .

stﬁdenﬁs_

(é) Overall performance: As. indicated by the f@liﬁ%ing-’»

display, the comparisons of total mathematics performance for
. vocational and nonvocational students was not.conclusive.

f

Number of Years in Vocational-Technical Courses =

Mean Percent Correct

. | None | ' o - 52.%%

B | % to 4 yéar:  o - | 53;5 |
1% to.2 §éafé% | »  53.9
2% to 3 jearé; e 1'5 - | 53.6:

(b) * Performance by Program Area: Mean performance by

students. in various vocational education programs does not -
- appear to differ significantiyifram'the'Stateéwidé mean :of

_ EE.D pe:gépt, particularly wiﬁh;;awér numbers of vécaticﬁél>
' ;.; 1 o ﬂ"!g e - 7 ) " R
o 26 i ??




education courses taken. Students in agribusiness and mar-
keting/distribution programs scored slightly below the,ggén
(49.6 percent) wnile students in business and office and
technical programs scored slightly above the mean (54.5 per-
cent and 55.6 percent, respectively). Some interaction be-
tween type of program and number of courses taken may, how-
ever, occur. The achievement of home economics students with
3-4 courses declines to 46.2 percént, and to 43.4 percent with
five or more courses. The effect of amaﬁﬂtrcf vocational

education is explored below.

(c) Number of Vocational Education Courses: While there

is some suggestions that performance may decline in some voca-
tional programs with increased numbers of courses, a m@ie
detailed analysis in terms @f clusters of items and particular
objeatives'suggests that with increasing numbers of vocational
educéti@ﬁ ‘courses, there may be a decline in certain areas of
mathematics achievement but an increase in others. Tables 4
and 5 indicate aéhievegention each cluster.at various levels

of vocational education (see Ap.endix 2 for aéscriptién of
clusters) and Table 6 provides the same type of analysis at

the level of speéific objectives. Ihe objectives are described

in Appendix 3.

+ Summarizing these. analysis, it appears that there are areas
of mathematics in which students with no vocational education
x

perform better (quadratics; graphing functions; finding the-

equation of a graph) and related areas in which students with

27
- 20



the most vocational education perforn significantly below the

- ing binomials, and finding equation of a graph). However, on

8 set of objectives which can be characterized as practical
applications of mathematical skills, students with the most

vocational education courses scored significantly better than

the group as a whole. Included in this set were knowledge of

basic operations, computational skills, interpolating and
extrapolating from a table, solving verbal problems, applying

formulas, and comparative buying. The ijectiveg are summa-
fisedvin Table 7 and suggest that vocaticnal education stuiEEts,
though they may be exposed to fewer higher level mathemdtical
concepts, are proficient in making proctical application of

their mathematical skills.

28
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AULE &

SEVENTEEN-YEAR-0LD MATHERATICS PERFORANCE O CLUSTERS

GROYPED BY

THRE OF VOCATIONALLTECHNIGAL CLissss ™

fath Cluster

Statewide Aqu!-Egsinggg

1L

Performance

Tt Dist, |

Hama

k.

bus, 8 OFF. | Techiteal | Trade § Tnd, |

i

|-

TR

T

¥

EEn

-1

e

T

[
2
(s
ll
B
6
il
R
e
]
ps2
i
i
y
1

9.8
813
5.8
6.5
6.6
52,5
494
3.2
5.4
63.4
4.8
5.4
a1
70.9
]

91.5
5.9

48,0

5.8
§7.1
48.4
461
3.2
&.8
62.4
40,0
134
.1
64,9
18.3

50.0

504

9.9
£5.2
56.9
i1,
5.2
0.4
19,4
62,6

104
15

24,3
6.1
16,9

LR
55,3
.}
56,6
51,5
.8
15.0
3.9
18,4
60,5
0.0
6.0
4
66,4
04

0

9.4
48,3

9.2
6.8
5.3
62.9
62.5
.0
52,5
3.9
5.0
63.8
1.5
.
2.8
7.3
19,9

1.7
52,6
4.9
%4
2,7
.0
5.0
%)
60.9
19.4
66,7
15,1

9.8
55,1
4.2
5.1
55.6
4.6
6.0
0.7
45.8
56.0
38.2
69.6
16,7
60,9
17.2

1?;9

62.3
58,5
9.7
5.5
9.5
49,9
4.9
3,2
19,4
61,1
42,8
1.5
23.6
69.4

0.5
50,9
0.2
2.6
5,9
0
.0
2,)
0.
i0.0
7.4
63.)
2.3
66,5

16.4

0.
.2
.5
6.7
3.0
0.7
2.0
.5

X
6.9
1.
5
5.
"2
19,9

9.6
5.4
6.4
59,0
7.4
4.7
47,8
3.4
4.5
62.8
01,6
68.6
23,0
7
14.5

9.2
66.4
5.2
6.5
6.3

5.1

8.5
3.6
5.0
6.4
45,1
82.3

2.8

7.9
2.6

0.6
63.)
£,)
f.]
6.3
5,5
5,3
%.9
5,3
6.9
4.
1.7
2.6
0.6
04

g1,0

61,0
5.3
59,8
60,7
52.8
4.9
34
50.9
64.0
82,7
76.8
%A
10,1
19,0

89,7
2.9
0.3
58,3
i1.2
55,0
16.9
ny
£1.4
6.3
0,0
.3
2.3

65‘4 .

7.4

¥Indicates the average percent of items corvect. for, Minnesota 17-year-oids,
C* See appendix for description of clusters,
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CTIBLE 5
NUBER OF YEAS 0 VOCATIORALTEQUCAL CORSES (10-12)

Cluster

(Number of Itens )

Description

Number of Years in Jocational/Tech

"~ PERCENT CORRECT

m&1@ﬂmxf_

None

Ty

% -

Comment

I

(2

‘C3 :

6l

6

sty

Computation with
whole mumbers
Concepts and compu-
tation with comon
fractions

| Concepts and compy=

tations with dect=
Mal numbers -

Properties of
numbers

Recognition of
geometric prop=
erties

Applications of
Geonetric prop-
erties

Alnbraic expres-

57015
Alcebraic applicas
tions :
Interpret graphs,
tables and maps
Basic problem
solving -
Advanced problem
“solving |
Measurangnt, sustens
Statistics and
probability

| Teigononetry

9.4

60,0%

50, 3%

6.1 |

8.9

4.0

50,9

AL

4.1

I8
25,1

R

51,2
60,9
B2.7*
62,0

50,0

3.3%

62,9
45,4

59,3
N

7.8

2.0

92,6*

6L

e

62.8%

62.3

5.6t

KR

5.1

65,3

65,4
v 580

24,5

73.2%

19,9,

2.8
4
55,55
.
oy

- bh.6*

5
.0
6.6

Ly
58,5
2%,3

A

168

'MwawyﬁmsﬁMHmml

above state mean

Less voc/tach< more voc/
tech |

Less voc/tech < more voc/

bech

"

N F

Most voc/tech significant)
above state mean '

Less voc/tech < nore voc/
tech

o voc/tech significantly
- below state mean

9 |

Most voc/tech significant]

halay sdada masn




LN TABLE 6 ,_
- i OBJECTIVE ANALYSIS 17-YEAR=OLD MATHEMATICS ASSESSMENT
- - Number of ‘EELI‘,. in Voca 1&?)13]/TEC“'HEE!] (19 12) c . -
Objective i mp i Percent Correct ,, Lommen
wnber of items) Description ' None™ E-1 5o 2 %3
T {R=3533] {I=285Z) —(R=2466) (R=T3G3) N
1Al (3) Knowledge of basic 95, 8%*. 97.1% 97.2% 97.4% Less voc/tech<more voc/
. : add.,sub., mult. - tech
) and div. - .
"1A2 (5} Knowledge of per= 40.8 40.1 43,2 44.7%
: cent and ratio ) » "
‘1C3 (3) Knowledge of f(x), 46.8 47.5 46.9 45.8°
’ log x, exp %, expon-
ential notation, car--
e N ‘tesian pairs . ' )
IE1 {7) Enowledge of terms: 61.7 63.6 63.4 62.1
variable, coordinate,
) . ~ ete, :
1E2 (2) Knowledge of terms: 33.0 - 39.8 40.9 39.1
o functions, inverse .
E (0 (7) Knowledge of terms: 75.9% 78.3% 78,2 77.0
) ’ parallel, similar,
. , ray, etc. ) . :
. IF2 (4) . Knowledga of figures: 883.3 89.2 91,3* 90.2
: : circles, polygons,
: etc.
18] (1) Knowledge of terms: 57.1 85.5 57.0 53.6
elem. analytic : . -
- geometry, slope, etc.
162 (3) _Knowledge of terms: 21.4 22.4 21.4 16.5% Most voc/tech significantiy
- trig. - sine, cosine, : below state mean
. , rt. triangle, etec.
11 (3) Knowledge of trig. 22.8 25.4% 23.5 24.3
functions: 30-60-90
. o tri., 45-45-90 tri. :
14 (3)- Knowledge of geometric 37.9 38.4 35.5 36.5°
. facts
1K (3) Laws for expon- " 40.9 40.9 43.0* 38.7 .
. ' . ents and logs o . ) L
IL2 (3) Identify graphs: 38.1 38.8 35.0 32,2* Most voc/tech significantly
parabola, hyperbola, below state mean
ellipse ' 3 _
1q (1) Scientific notation  71.1 67.6* 74.4* 73.6
IR 6) Metric System 71.1 72.2 71.3 71.6 - ,
15 51) Nec. and suff. con-  48.4* 52.4 51.9 57.4% Less voc/tech<more voc/
ditions, inverse, ro tech
’ : etc. - o )
11A (15) Computation with - 78.4*% 79.5 g1.8* g2.1* Less v Jc/tech<<more voc/
approximate data ) tecq
118 (8) Maripulation of alge- 45.3 45.8 46.2 45.2
- braic expressions
(15t degree paly-
. nominals) : T ) )
116 (2) Conversion relations  30.1 30.7 29.3 29.7 )
: ) in measurement ) o ) L
1101 (2) Solving simultan- 13.5 .13.5 12.0 9.2% Most voc/tech significanti:
o Bous (]1near) . below Stat—" ﬁéaﬁ
equa*lans - . o o
11J2 (1) . Solving simultan- 11.3* 15.9 16.9% 12.3 * Less voc/tech <more voc/
' eous {1inear and quad) : tech
", ) equations L o
iin (3) ‘Interpolation and 5.2 54.5 © 54,9 5.2* Most voc/tech significantl:
: o extrapolation with - : - : above state mean
- ) table
1P (1) Synthetic division 5.1 k9 b ' 5.6, 3.1 . -
11Q (2) - Expand1ng a b1ncm1a1 29.9 30.2 30.3 26 1* Most voc/tech significantl..
K : | : below state mean.
IIR 51} Reac ing graphs 91.8 93.2 94,3 93.3 -
115 s Using formulas 74.6* 75.5 . 78.2* 79.2* Less voc/tech <more vat/
. . tech :

* Indicetes signifizént difference (p£.05) from SﬁéIE:PE?ﬁéﬁtagé_Eafféit for objective.
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* . M L FooAmmnEsmasy
& e . ﬂBJECTIVE ANALYSIS 17-YEAR- DLD fRTHEHATIES
Number of Years.in Vacat1aﬁasluechn1ca1 (]D
DbJEEt‘VE Description o ___ (Percent Correct) _ ]2),77 Comment
iﬂgmber of Items) T Wone k-] iy - 2= - 3
- IImM - (8) Solve equations 47.0* 48.B .4B.8 47.6 Less voc/tech sicnifica
and inequalities - below state m=an
) in one variable - -
2 (5) Solve equaticns and _ i : '
) inequalities (quad) 23.4 26.3% 23.2 - 21.4* Less voc/tech > rore va
11181 {2) Make a graph of a 42.8 43.8 42.8 46.0 tech
function {linear) .
iligz {3) Make a graph of a 23.0 25.0% 23.3 19.7% Less voc/tech>rore vac
function (quad ’ tech
and higher) , . . '
11181 (2) Finding equation of 19.6 19.5 17.7 15.4* Most voc/tech sicnifica
5 o graph (linear) below state raan
- J11B2 {1) Finding eugation of 6.6 B.2* 4.6*% 2.3% Less voc/téghirﬁsre vos,
graph (quad oL tech
7 and higher) ‘ .
11 {4) Interpo, stat, data: 19.5 20.8 15.8 20.1
o mean, mode,. mdn, etec. - ) »
- HIK (5) Transiating verbal 56.9 57.5 58.7 . &0.8% Most voc/tech significa:
, | . to math sentence L above statez maan-
11IL 1) I1lustrating geon. 57.0 -54.1 55.9 55.0
, theorem by making i o ,
o , - sketch _ ' T
1VA (1) Solution of triangles 11.3 13.3 12.2 © 10,5
o using trig. ratios . - .
wva {3) Solving verbal probs. 42.9 - 44,9 44.9 47.7% ~ Most voc/tech significz-
{simple Tinear, one . , above state mean
variable) . ) ' :
g 4[] (2) Solving verbal prgb; 24.0 23.8 23.9 23.0 -
' {2 or more var., Znd :
. o degree equation) . : o
“IVE. (2).  Interp. tables & 69.8 71.7 70.2 74.2* _Most voc/tech significarn
: : . graphs : . above state maan
IvF (6) Applying. formulas 55.7% 56.1 59,8+ 59.8* Lesshvaz techi<mora vot,
S 7 . tech .
Vi (3) Computing with 33.2 34.3 3.5 30.7
) . complex numbers o - o
m (1) Locating a flaw 22.9 22.4 .20.9 20.8
) in geom, proo? - ’
1M (1) Locating a flaw in ) o -
. algebraic proof 12.9 10.9 10.6 1n.7. .
Ve (1) Solving shop 13.4 "17.0 20.5 19.6
o preblems : 7
vy (2) Estimation 55.3% 5.3 . 58.8 60.0 No vre/teck significant!
) . : o be.ow state mean -
v () ,Tran51at1un of 41.8% 48.0 45.1 45.5 :
‘ problem into .
‘ flow chart ) .
IV {4) Solve consumer 61.3* 62.0 64.8% 66.5% Less voc/tech<rore VDE/
- problems: tax, : : tech
N ) ins,, etc. .
VA {2) Geometric experi- 49,3 51.0 - - 51.5 52.7
) ments i )
1 (:8 (3) . Patterns & genar- £0.4 60.8 62.3 62,6
.~ . alizations about
, configurations : ;
Ve {6) Solving novel prahs , 38.8* 41.0 41.3 - 41.4 Mo voc/tech significant:
) ) puzzles . below state ra3n
VD {2) Comparative buying 49,5% 52.3 53.1 55.6* Less vpc/g:h!nixare voey
' : : tech
VF (i) Budgeting 29,5 30.5 - 30.9 33.4
YH {n - Discover fallacies §3.7 £3.5 §5.5 - 2.4
g in cnnsumer ad : ] ' K . S
Pl (2) 6. solv.: counter 49.0* 51.5 51.5 52.8 Ho voc/tech significant?
e * examples =~ below state rean
VP2 (2) Problem solving: ~ 35.7 33.7 35.8 . 36.9
. . use of similar case . " )
YP3 (2) - Prob. Saiv.ianuhwng 51.1 51.7 . B3.7 £0.6
: ) - &t extronies . - : - :
VP4 (2)  Prob. Solv.: Assume 51.8 52.7 52.7 519 34
(< J answer known oo . :
[El}\!(:ﬁ {5) Prob. solv.: Analysis 67.4 ' 6Bi2 . 68.1 68.2 -

of problems. T . . 5
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~ SUMMARY OF FINDINGS

better than the group 2 a wihole '

0b3ect1VE§ P wh1ch students w1th N0 vac/tech

or the Teast voc/tech performed significantly

UQObjetéives on Qn1chfstddéﬁf§7w1th hbfe QF.thé most .
voc/tech performed signifi rantly better than group
as whole -

IITZ - S0lving equations,and inequa1ities of quadratics

TTIAZ - Make a graph of a function (quadratic and higher)
| 11182 - Finding equation of graph (quadratic and higher):

A1 = Knowledge of basic add., sub., mult,, and div,
15 ~ Necessary and sufficient conditions, fnverse, etc.

14 = ?amputatioh With approxinate data

11N - Interpo] atlng and extrapo%1ng with tab1

[12 = 501V1ng simuTtaneous (11near and quad, ) equat1ons |

26

118 = Using formulas |
%ﬁﬁwgon%whﬂ@mﬁwﬁhﬁemﬂvmﬁﬂh%m ITKeﬁmﬂﬂmgwyﬁ1mmﬂMMﬂﬁ1ﬂﬁmwt 1
swﬁmﬁWMwﬂmwwmm IW—%MMEWHWMMSWE]MHMMW
_ ——— - - var1ab1
. ‘.IGE“ knoiledge of trg terms IVE - ngerpret1ng tables and graphs
L2 - Identify graph cf functions 1VF  Raplying formulas
| 110V - Solving sinultaneous Tinear equations 1 1. Solving consuer pfobiéms
- 110'- Expanding @ binonial , 10 - Gmarative bying
. 1118 « Finding equation of & greph (11near] - :
35 ’
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E. Evaluation: The preeegt study has eftemptedjte.
determine the characteristics of students served by vocational
education programs, their ettitudee tewer& mathematics, and
theib methemetieel achievement. In terums ei the information
prevlaed by the IMEAP instruments and survey dete, it has been
possible to determine thet veeeticnel education students

1. excel in some practical applications of
mathematical knevledge,
2. show slightly lower performance in edveﬂeedxg
theeretieelaereee; and : | \
3. their etﬁitudee teﬁeré mathematics are not
eubeteﬁtielly different from those of etu&eﬁte
who have DDt participated or pertielpeted less
- 1; vocatlomal edueetlon courses.
Suggestion of limitations ezd further design refinements are
made below. |

4

=

F. Cenclue;ene, implicat.ons and recommendations: The T

major conclusions of this study may be summarized as follows:
1. . Vocational education etudente,efe.eimiler iﬁ
many demegrephie characteristics to nonvoca-

‘tional education students; the major differ-

ences are that vocational edueeﬁien represent

small eitj and rural eeheele'te a greater

extent, underrepreeent the highest SES lewel,
'weiérteﬂd“té>be related to slightly lower

adjusted maintenance costs per pupil.
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2. Vocational educational students show the same
distribution of éttituies tcwardé mathémafics
taken equivalent numbers of mathematics courses
as the general high school p@gulatian;

3. Vocational education students do not signifi-
cantly differ from nonvocational eiucatiaﬁ stu-
éeﬁts in Dvérall mathematics aghi;VEEELt; they
ﬁay, héwévér, perform bettéi ig'terms of prac-
tical applications of mathematical skills and
slightly below éhe cveiallijan-in more ad-

- vanced and[ar theoretical mathematical ccggepts;

The implicaticnms of thase rindings seem similarly straight-
forward: | |
1. Fooaticnal education is ﬂqﬁ significanfiy@
rilates to attitudeé't@wérd, pérticipatian‘in,
or benefit from mathematics courses in terms
of either voostiag or depressing performance @ﬁ
the measures ned here. On general measures,
‘the distribution of vocational eduéétiaﬂ and
nonvocational «ducation students do not differ

significantly.

“ 2. If there aré_differences-iﬁ mathematics achieve-
‘ment they appear at the level of particular
~objeciives snd iﬁdicafe~the relative success of!

voi 6 onal education programs: the vocational
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education students performed significantly
better in terms of practical applications of
mathematics and “"real-world" skills. -

bﬁ\

The major recommendation to be made following fiis study is
thet the ad hoc nature éf the Dbjéctives analysis shéuli be
c@rfecﬁédé vocational educators should be énséuraged to
formulate mathematics @bjectives in which tﬁéirkSﬁuﬁegﬁé areu
trained, such that a specific prediction of achievement

differences might be tested.



