- . - DOCONENT RESURE

. BD 163 283 " . 08 C . CE 018 970
, S ' . - .

AUTHOR -¥oshier, Kenneth )

TITLE Common Core Curriculuam for Vocationmal Education.’

Category G: Bvaluation and Research: G—-#: Research ’
‘ Design im Vocational Education. ) . )
~ INSTITUTION 'Callfornqa State Univ., Présno. ' ¢
( SPONS AGENCY Bureau o upational and Adult B&ucatJOn (DHEW/OE) ,

‘Hashlngton, D.C.; California State Dept. of
Bducation, Sacranento. Yocatlonal Bducatlon

) ’ . Instruction Services. . ‘ .

oUB TATE 78 , i

" NOTBE 31ps; Not available ;d hard copy due- to print size.
: Por related documents see CE 018 935-971 .

AVAILABLE FROHM D;rector, School of Family Studies and Consumer
* + Sciences, San Diego State Universzty, San Dlego,‘

™. ' California 92182 . -
b . . . P
. EDRS PRICE MP-$0.83 Plus Postage. HE'Hot Available from EDRS.
DESCRIPTORS *Core Curriculum; Higher Bducation:; Learning '

- Activities; Learning Modules: Nonparametric

Statistics; Performance Based Teacher Education;

*Research Design: *Statistiéal LnaIyszs. Stat;stlcs,
' ’ *Teacher, Bducation Curriculum; *Vocaticnal

. ) Education

“SABSTRACT R N

» : ¢ This zodule on research deszgn in vocational
educat’ion ls one of a set of five on evaluation and research and is
part of a garger sepies®* of thirty-four podules c¢ongtituting a core
curriculua for use in the pr;ﬂfssional preparatlon of vocational

F

4 ' t'

-

educators. imr tie areas of agrjifcultural, business, home econoaics, and
industrial education. Following the module objective and overview and
a,bibliography of suggésted resource paterials (readings) for the

Tt ntire module, five lessons are‘presented (1).1ntroduct10n to
statistics--properties of data and measures of gentral tendency; (2)
correlation gnd prediction;, (3) laws of probability and strategies of
‘inferential tatistics: (4) hypbthesis testing--parametric
statistics; and (5) hypothesis' testlng--nonparanetric statistics.
Bach lesson contaihs the objective, overview, a list of suggested
learning activifies, and a'dist,of suggested resources (readings).
Concluding the module is a pre/posttest and an answer key. (The
modules have been field tested in vario educational settings,
including bachelor and magters degree programs, and are gconsidered
adaptable to sany instructional styles and student ent;y levels., CE
018 935-937 contain working papers and other materials used in the
demelopnent of the module éeries.) (JH) . . ‘

A - *
- ~
. ) 4 .o

.23

+ ] :

EhkEkEk ﬂp*t*#***i*i*** e ool e ol s e e ol ool ol ol ool ol el ool ol O ;****‘***** e e e e e e e e ok o

*  Reproductions, supplied by EDRS are the best that can be aade *

* . from the origimal document. *.
#**#************#**********##***t***ﬂ*ﬁﬂ*******tﬁ***********#**********




ED163283

!

-

1Z22£ 078 970

_L

@)

E

[/ P P by £

+

Common Core Curridulum

for Vocational Education

G-4

+

- ]
v
X, -
" )
. |
< .
.*'L_
¥
r
1)
s *
e
1
o
- : 4
. .
+ L]
N
SN
-
-

Profect Director
Gwen Cooke, Ph.D. .

Assistant Project Director
Maurine Vander Griend, M, 3.

1978

[

-

e - .
¢ . ‘
/_.;
‘ L,
~ 4 - &
,/d _' -~
. el
-t
&
- < ..
s
-
. .
VS DEPARTMENT OF HERALTH
EQUCATION A WELFARE .
L HATIOHAL IHSTITQTROF
- EDUCATION: o

L

Fris DOCUMENT WaS BEEN REPRD
DuGFO EXACTLY A% RECEIVED TROM '
THE PERSON OR ORGARIZATION QORIGIN.
ATIG )T POINTS OF VIEW QR OPINIDNS -
SFTATEQ DO NOT NECE$SARIY REPRES
SENTRFFICIAL WATIONAL 'NST.TUTE OF

\ Module Writer: Kenneth Moshier, Ph.D. ‘ ‘ e
- . » , ’ , - ) . .
: Category G; ) - . - :
' EVALUATION AND RESEARCH - '
. 8 : o
. {
- ’ ~ _) .

EQUCRTHON POLITION QR BOLI(Y -‘ ke

Vo amm aPe— - s,
,_...-—-r-""_' - vy .1 \_ N 1 ¥
. of 1 . t . ¢

f;"
RN

“ra

1




=

I

Fa

'-‘\ " . *a
Lt . ) Dr. Gwen C. Cooke, Cha.irperson 2, .
PN f' - * Home Economies Department

e

+
Ky
+

ABOUP THIS MODULAR CURRECULUM ,

e
This module is one of ao-aeries of 34 modules intended for use in the pro-
fessional prepargtion of vocational educators in the vocational education
gservice areas of’ agricultural business, home econgmics, and industrisl
education. The curriculim can be, adapted to various styles of instruction

= and to various entr:{-levels of students.

L]
- ' -

It is recommended thad an instructor planning to use these modules review
each category to defermine if any modification is neededsin the objectives
end suggedted activities so that they conform with locdl institutional
policies anll/or vocational education programs. It is also suggested that
resources and activities be identified for the specific entry—le*fel of
the student to be served. R

The activities' listed are suggested, The use of any other a.ctivity or
reading reférence which the instructor believes would help to accomplish
the objectives of that lesgon is eneouraged. The choice of the teacher

~ %Q use the entire module, either through group reports or individualized

assignment, will be rela.ted to individual. student competency requirements.

Since msny modules strongly recomnend the use, of local adninistra.ti«re
personnel and community rsourdes, it is suggested that all site visita-
tions and requests for assistahce in the conmunity be coordinated by or

t
re

tasks among the student group and across the eommunity. with the class
systenm being used to disseminate the imformastion gathéred.

- lgid through the instructor. The instructor may wish to distribute
h
po

These modules have been field tested in warious settings. They have

been used with students working toward a bachelor's or master's degree

and with students seeking the designated subjects credential in Calif-

« ornica, Some modules were tested through student independent study,

otheTs as part of totsl class assignment, and still others as an alter-

nate activity. Workshop participants examined the.meterisls in terms of

.content, a.ctivfties and resources. The adaptabilﬁl;y of this curriculum
- ,..{\ N

is one of dits strengths. ‘ . \

-

*

The materials cou:Ld not have been completed witho-ut the participation snd
.cohtrifution of many.individuals. Chief-among these persons were the
medule writers, workshop participents, field-test instructor, and students.
Conference presentors and evaluators also contributed to this project.
Proceedings of the workshop &re a.va.ila.ble upon ‘request. * } "

If we can provide you with informatlon or help in using this curriculuni, )
. please feel free to contact us. . .. o .
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s L ‘Upon the setis*’actow»conmletion of this module, the 3tudenﬁ:, oreuaring to
be(;ome a teacher of voca.tiona.l ] b:jects will be able to identify .and des-
-oribe statistical, proceilures for gaﬁ'ehenng, o*ganizing, gnalyzing, inter-_
nret:.‘ng, apd repozzbing research ébté .

- - ,vﬁ

- . ]

' T LT T, T T . Kodule Overview . v

e . . N “

''The vast-majority~of the Trofessionel literature in the behaviorsl - )
v sciences included results, that are besed or- statiltical araiysis. Statis-
‘v ' tics is not Just a catalog of prOCedures and formulas; it offers the ,

rationale upon which nost of behaviorai Science resea;roh ‘is based. If

_pembers of the tee.ching profession. are to receive, the meximum benefit -

e “from their own redearch, efforts as well es from research reoorted in the
Yiterature, it I{$'essential that they have abasic comprehension ol sta-
tigtical procedures. ) o e ) ‘

.
1 N L

. Gec:i'y J. Houly in The Science of Fducationdl Resesrch, 1970, points out
t.uet if reseerch_ ig to .he, productive, the plans for a.nalys1s pust be laid
- et the fime the study is Selected and designéd. Unless the emalysis of
' the data canrbe-made sufficiently precise to permit interpretation and™
7- genéralizations, ’otr.e‘re is no point in conducting the investigation.

[T ? - +
.

’ -tics m&ndetes a eer‘ta.in level of competence in thé use of stetistics, an
avareness of assmaptioas that are appropriaté, end also an awareness o2
“-the strengths and weaknesses o? various stetistical designs. -

The researq.h w.orqu who . uses statistics is oonoemed witH fmore than the
‘manipulatidp of data, §tatistical:-method goes back to the fundamental )
purpcses' of e proper application of statlsticel method in-

volves ansvéz g thea i'ollowing questions“ !

¥ B ‘
i . ) £1) What "fac.’&s heed to be gathered in order to provide the infor-
. o mation nee‘&ssarf to angwer the questions?
& ) O e
“ SRR -3 1 “Row are these, deta to be gathered, organized, and anslyzed
LY N in orde,r tq throw lTight upon the problem?

'It should be enmhasized that processing of numericsl’'dats through stetis- _
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What assumptions under1ie the statistical methodology that is ’
employed° -

¢ v 2

- «
|
Whet Qonclqsions can ve logically .drawvn from the analysis of

. - the data°
i
. 3 >
- . .. pThe centfral thrust of this rodule is to belp the student understand the
' srationale for destriptive end inferentisl’statistics and applications of
L these prdcedures in research. The specific lessons of this module are:
. . {1) Intrdduction to Statistics: @roperties of Date and Measures
, i - of Central Tendency .
] ‘ _:J';._' . . B . N ]
(‘\\ o (2) Correlation and Prediction T .
. - fJ: {3) Laws of Probablllitj end Strategies o; Inferentizl Statistics
(L) Hynotnesis Testing Earametric Statistics"
(5) Hypothesis Testing: Nomparemetric Stetistics..
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.

., Borg, Walter R., and Meredith D, G&ll. Educational Researchn. New York:
- ' . David McKay Company, 1971. '

“u «,

E4 . .
. Frewnd, John E, Modern Elementary Stetistics. Englewood Cliffs, -
; ’ _Hew Jersey: Prentice-Hell, 1973. - 2 7 P’

- -e' - . s . ‘/.
- Krshmer, Edward, and Clyde Morris. ‘Reading and Evaluating Educational
Research. HNew York: Maemillan, 1974, ' .- '
. ¢ ’
Li., Jerome C. R.uSta.tistical Inference Ann Arbor, Michigan: Zdwerds
. .+ Brothers, 196k. : . !

.

N

McCollo{lgh, Celeste, and Van Atta Loche. Statisticel Concepts.
' ' New York: T'!cGrsw-Hill, J.963 K

TS . { I-buiy, Geerge J. The Sciepcé" of Eduecstionsl Research, New York:' -
v Van Hostran Reinhold, 1970, .

-
L

‘ Neimen, Armold and others. Understanding Statistics. New York: McGraws
©t . UEiL, 1972,

. . . ~
’ . L3

“Popham, Jemes W,, and Keneth A. sn-:um?. Béucetional Statistics Use '

[ 4 ’ and Intez_'pretatiom - Hew ‘York: Earper and Row, 1973.

Schmid't, Yarty J.- Un@rsba.néi_g.ana Using Statistics Basic Conceots '
Lexington, Ma.ssachué&tts* D. C: Heelth, 1373.
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- Spence, Janet ?. and others. :Flementary Statistics. New York: Appleton-
Century-Crofts, 1968 “ -
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. . Sciences Tlew York' Academic Press, 1971.
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RESEARCE LESIGN IH‘?OCATIONAL EDUCATION '

. . ‘ .
- : . . & .
. N r .
- ’
- -

// . Leason One: . Intioduc;ion to S(;tzstics. Properties of -

~ . Data and Measares of Central Tendency
' )

{ ¥ ~
\i . , — .
Objective : “\\‘\ .

= ¥

"

Upon the satisfactory completion of this lessonaihe s%uﬂent will‘be .able
. . to identify basic properties end applications of descriptive statistics.

Overview . ;7

One of the primary purposes of statistics is to summarize or describe the
characteristics of a set of data in & clear and convenient fashion. The
simplest type of statisticel techniques which are used for this purpose

are referred to as-descriptive statisties. This statistical process can

be described as a method of taking éata in pnumerical form, applying computa-
.tional procedures and coming up with a single number or & few numbers that
tell somethihg about the set of data as a whole.

It should be remézgered that stauistiCS is the servant, notythe master, of
logic. Unless basic assumptions are valid, unless the rightydata are.care-
fully gathered, récorded, and tabulated, and unless the analysI® and inter-

: ) pretation are logical, statistics can make no contribution to the search
for truth. - .

—r

The specific’purpose'of this lesson is to achieve an understanding of!

Fi
’

(1) Methods of organizing and réporting data

b (2) Measures-of centra® tendency, i.e., mean, median, and mode

' . (3) Mbasures.of'posi%ion end dispersion, i.e., renge, standard

‘ ' . deviation, percentilé, sigma scores, snd'standard scores.
£ .

Suggested Activities o oo

(1) Discuss three factors that’ influence the interpretation of any statistics
{a) source of data, (b) choice of the correct statistic, and (c)'apprb-
priate presentation of the statistics . ..
(2} 'Define and explain the. dlf’erenCe between descriptive and inferential
statistic. s
, " (3) Rrepare a table of hypothetical test scores (at least 30 scores). Ar-
range the data in a regular and a cumulative frequency distrivution:
. Discuss the logic of arraning the data in these types of distribution.

. .
. -
. = .
" - L] ey

- ] + ! 4 (

P P Lo

FullTnsProvided o ERIC . . . . )
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' (4) Collect sevefal examples of diffgrent graphi echniques f‘or present-
. ing deta. C?tegorize these, examples in terms of a bar graph histogram,
and" polygon.| Discuss the: adva.ntages of; presenting data in these various
forus.- . . > e .
e »F . . . ¢ . / :
" "(5) Discuss a rellative frequency distrjbution and exemplify graphically how. =
p . this fechhiqué can be used to compare two sets of data. .

(6) Identify and describe several properties of .poly'gona.

1

-

(7) Define the besic reasures;offcenbral tendenc:,r, end discuss the adventages
' and ;limitations of-each &ype of measure.

(8) TFrom a set of data det_emine ’the mea.n,l-median, angd 'mo,de. < .

+ | bt
R

{(9) Define e.!ad give an ;gcaiinple of nominel, ord:f.na]., interval, and ratic

level iof | measurement. - ¢ »
N ) % * . a
(10) Expldin the congeépt of vériability and the puvbose of measures of varia-
bility.- 8 - - ' N

(11) Discuss the significa.nce of .sigma (Z-scores) end standerad ('T‘-scores)

~ (12) For a se} of data, ghow how to find the ra.nge and the standerd deviation.

, v
(13) Discuss ‘éhe eaaential characteristics of thé” mathematicall; defined

, mormal stribution (gormal curve).
o glh) Demogstrate ‘how to interpret a table that gives the area betwﬁen various
points onh the normal curve~ % s . P

d deviations. ' ]

(16} cate on a normal curve base line plus and minus 1, 2, and 3 sthandard
d’ viatioys. Indicate the percent of area under the normal curve between

(., the meem 'and each of the above. standard deviations,

et
- g

(17)

fine 'and discuss what is meant by percentile rank, - .

b4 s,
Suggested ReLOurces ' . - .

-

Best, John N. Research.in Education. Englewood Cliff‘i, New Jersey:
Prenti\ce"ﬁall, lgT@¢ ¥ L 4

-~

Borg, Walter R.s and Meredith D. Gall. Educatichal Researcil._ New York:
Daviql McKey Company, 1971. e ] ' ) ' &
' J . .
‘ 7 Freund, John E. Modern Elementary Statisti¢s. Englewocd Cliffs,
S New Feraey: Prentice-Hell, 1973. \

e

i -.
i
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\ .~ Krehmer, Edward, and Ciydg Morris. Reading and Evaluating Educational © .
. ?Researdh. New York: Maemillan; 1974, | B o
v © Mouly, Geroge J. The Science of Educational Research. New York: o
' Van Nost Reinhold, 1970. .,
others. Understanding Statistics. HNew York: McGraw-

+

‘ Naiman, Arnpld,
Hill, 1972.
‘Popham, James W., and Kemneth: A. Sirotnik. Educational Statistics Usé

end Inteipretation. New York:. Harper and Row, 1973..

!s Under:stanaigg and Using Statistics Basic Concepts.”

chmdt , Marty J.
Lexington, Massachusetts: D. C. Heath, 1975.

‘!&‘
. Welkowitz, Joan ‘end others. Igtroductory Statistics for the Behavioral
. Sciencés. MNew York: Academic Press, 1971, ] . . .
’ . \ . . \I
x ' v \ A’. -

.
e
-

Upon successful completion of assigne®
activities, proceed to Leéﬁon 2.

I
|
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Lo Lesson Two: Correlation and Prediction \

. EI_:,jective o ’ . - . _ .
' Upon the conmletion of this lesson, the stude‘nt ‘will bé sble to demonstrate
&n understa.nding of the corre.let:.on and logic or regressio’: analys:.%

- * - L3 - .
A B Lo ‘- N » .
. N
o . - ) -
Overview % .
+ A, ey - N

~

‘One of the goals of science s to discover relationships between various
(1 phenomena and on thebasis of this relationship be able to make predictions
about cne varigble from a knowledge of a second varisble.” The relationshiv.
y y " between two or move sets of data can be def{ned by the concept of correlation.
Coefﬁ.cient of correlation expresses in mathema.tica.l tems the degree of |, ,;
. rel.a.tioush:.p ‘bétween sny two variables. .

An important epplication of correlatibnel‘ ana.iys:l.s is thait of prediction.
When the relatfonship 'between two sample sets of Variables has been estab-
lished, It is- possible to mske nredictions about ofie of the variables from|
a knowledge of tBe other variable # 7o bé of significant value in prediction,
between two variables. the level of correlation’ must be fairly high, the clo er
the” reletio::ship the more accurate the prediction possible.

+

e

1 . N i ' » Poa
. . h

X %g'ested Activities o .

-

(1) Define and discuss the tern éorreletion. ) - . -

- L *

. (2) Cive examples from eve"yday experi en,oes that.demo ;rate both neget"ve
' and rositive t:orreletiOn between varisbles. = .

. > . - * 2L . ‘
. (‘3) Prepare a scetter—plot disgram for some set d observations ang
. . . i expla.in ‘how the' chert shovs direction and degree reletion _ .
e { . § 1 P N ‘ .
(4) Explain the purpose end fund,a.mental chara.cter:.stics of correla vt
coe:f'ficients. S A
- (5) Demonstrete the ability to compute and interpret the Pearson r for a
. . .+ group of pa.ired obaervatﬁns. ) . ) J

(6) FEnumerate the basic sssumptions that underlie the use of the Pearson r.

(7} Discuss the -inportgcé‘ of correla.ticn. in meking predictiohs. I

s : !
' \ . N




(8}' 'biscuss and describe ‘%l-ae 'iméo;'tance of regression a.nal:vsis. B
P

A

-

(9) On a scatter-plot, draw &n examle of a regression line and demonstrate

hew it can be used to predict a Secord va::iable if ofle variable is

* ) © gven. 2
. ‘. - ﬂ‘. P N
1 % .. '_ . T .
Suggeste d‘_I-'le sdurces . . .

-

3

Best’, J'Ohﬂ N.L Research in Educatio‘n.

F4

Frentice-Hai’I 1970. .

Borg, ‘Wa.lter R. , and -Meredith D..Gall.

Edu’c_a.tiona]: Reé earch.

David McKay Company, 971, 7 S Tt

. Freund, John E.
Rew Jersey:

Kighmer, Edward, and Clyde Morris.
Regearch .

-

Mowly, Ceorge J.

A
L3

Yodern Elementary Sta.tistics.
Prentice—Ha&l 1973

v

Englewood Cliffs, New Jersey:

r .
New York:
e

Englewood Cliffs,

New York:. Ma.cmillan, VR

v

The Saience gf ‘Educational Research.

v

Van Nostiran Reinhold Company 1970 ,
S&.

", Neiman, Arnold ‘and others .

U‘nderstanding Sta‘tist:. cs

Eill, 1972, -

Popham, Jemes W., and Kenneth A. Sirotnik.

N -

/-J“i-,.

LY
He?: York:

-

New m‘

“Reading and Evaluating Educationa.l .

McGrdw-

Educational Statistics Use

and Internretatioxl .

Schmidt, Marty J.
‘ Le:d.ngton Massachusetts;:

Hew Ygrk:

Harper and Row, 1973.

Unders‘i:anéing and Using Statistics Basic Conce’o’ss.

D. C w.&gath 1975.

Yoy

.

Welkowitz, Joan and others. In"broductory Statfstif/' or th& Behamral

ciences .

New York: Academic-'Press, 1971.'
%
§ L N
[y L]
’ j’
- n, 2
% ":u - I '
: v

Updn successful completion of assi

. activities, proceed to Lesson 3.
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. Lesson Three:/ Laws of Probabllity and Strategies
) of Inferential Statistics

. -

Upon the completion of this lessod, the student will be sble to write or '
present orally the rationale for inferential statistics and the basic stra- .
tegr on which inferential statistics is founded: _ _

Overview
Directly or indirectly, the concent of probability blays an importane role )
in all problems of science business, and everyday 1ife which in any way

" “involve an element o&‘ uncerteinty. Hence 1f statistics are identified with

the art, or science of making decisions ih the face of wcertainty, it fol-,

RESEARCH DESIGN IN VOCATIONAL EDUCATION _ n\

lows that questions concerning probabilities, their meaning, thelr determination,

and their mathematiqgl manipulation are basic to any treatment of statistics.

1]

One of the fundamental aimd of research is to discover principles that have

ical for the researcher to ecllect dats from the total population; therefore,
it becomes necessary fo follow appropriate procedures in collecting represen-
tative data from the population and then to rely on inferential stetistics

to make Judgments regarding tle total p0pulation. .

Inferential statistical procedures eid the researcher in this task by allow- )
ing him to determinewith what mathematical Probability the relationships
discovered in a sample actually exist in the total population. Inferential

- gtatistics include not only methods for meking inferences about. populaticns,

but alsc methods for evaluating the likelihocd that they are In errcr. These
methods require a means of describing and measuring uncerteinty; this is
the function of probability statements.

"“ .

.Sugge sted Activities : A . .
(1) Define and discuss-prebability

{2) On a nationally normed test what is the probability that a randomly
selected student will score at or above the mean; will sc¢ore in- the .
! top 10 percent of the group" Explein,

(3) Discuss the meaning of & rendon semple apd its, importance in & statis-
. tical test.

'///)miversal applications. 1In maqy resedrch studies it is not possible or prac- ¢ 0'
t
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{4) Discuss a.nd differentiate between a population distributio‘a sample
distribution, and a sampling disﬁnbution. .
(5) Define the term "stamdard error of the meen" and ipdicate its imp0r- " :
tance in statistical snalysis. - i L e
- - ;~ ‘x
(6) The sampling_distribution is a key to inferential statistics. Zxplain.
Suggested Resourcds . . i L A . .

Best, John N, Besearch\a Education. Englewood Cliffs New Jersey: )
‘Prent.‘.lce—Ha.ll 1970. ] . ot

-

) . ’
'x_/\ /éorg, Wa.lter R., a.nd Meredith D. Gall. Educational Research. New York:
—

David McKay, 1971. , . "

Freund, John BE. Modern Flementary Statistics. Englewood Cliffs,
New Jersey: Prentice-Hall, 1973 . '

.
) r
Krahmer, Edward, and Clyde Morris. Reading and Evaluating Educational
Resea#. New York: Maemillan, 197%. . .

.

Li, Jerome C. BR. Statistical Inference. Ann Arbor, Michigan: FEdwards
Brothers ;~196k. T T

McCollcugh, Celeste a.nd Van Atta Loche. Statisti_.,_a;l Concebts. New York:
McGra;w—Hill 1963 ' ,;;‘f . . '

Mouly,_ George J. The Science of Educational Resea.rch. New Yérk:
Van Nostran Reinhold Company, 1970. “ Lo

‘Neiman, Arnold é.nd otherg.' Understanding Statist@cs. New York: MeGraw-

Eill, 1972. ;

- Popham, James W., and Kenneth A. Sirotnik. . Educetional Statistics Use

. and Iriter;pretation.\ New‘ York: Harper and Row, 1973.

Schmidt, Marty:J. Understanding and Using Statistics Basie Conce_ps..s.
lexington, Massachusetts: D. C. Heath a.nd Company, 1975, . .

Spence, Jenet T, and othe’rs. f.‘lementary Statistics. New York: Appleton-
Century-£rofts, 1968,

Welkoﬁitz, Joan end o’oh.ers. - Introductory Statisties for the Behavioral =,
Sciences. New York: Academic Press, 1971,

¢

' . N b b

e A Upon successful completion of assigned | - . - ’

" activities,® proceed to Lesson k, v
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9"” RESEARCH DESIGN IN VOCATIONAL EDUCATION * )
T '_ge.ss'on Four: "Hypothesis ;I’esti:ng ~ Parametric
T v Statisties oo
. - Coe . -
el S . “ .
, S BN C . -~ . :
* Objective” s YOI N : o " <L //‘

.
he b -

Upon the campletion of t?ﬁis lesson, the vocational education student will
.be able td Write or preseat orally™(1) ke logic of hypothesis tests;

(2) the underlying sssumptions for parametric statistics; (3) the possi-
bility of two types of errors id hypothesis tests; and (h sn outline of

basic .procedures involved in conducting a hypothesis test, . » 1
. T ' ) . .

N - ) '.' ) L] L] -

Overview . . . . P B :

Hypothesis testing’'is a ferm applied to a whole family of infergptial methods
"that are used to draw 'conclusions about populations based on oPServations
of samples. Inferentisl statistical procedures aid the researcher by allew-
ing hin/her to determine with What mathematicel probability the relation-~
‘ships discovered in a sampleg actually exist ir the total populastion. Hypothesis
tests cen be used to exdwine cause and effect relstions; they can be used to
determine thé 1li%elihood that groups sre ¥eally different or jJust appear to’
be 'di_fferent; through chance factors.. y . .
It i¢ important that 4he reséarcher keep in mind thst one doés not prove a
hypothesis to be true or false but only tenable or untenable. ©Statistical
decisions are based on laws of proba.bility and do not” absolutely prove or
disprove a "'bruth. . '
e R . -

. . . v - [ . ¥

- * ' ) L]
_ugges-ted Aetivities - I | L ‘

2

(1) Explain the pur_poae/and logic involved in testing hynotheses.

(2) Describe a simi’%‘pothesia “tes® ( Z—test) that can be used wheh popu- -
ra.tion parameters are known. . y

L}

"(3)' Describe a t-test and the underlying assumptions for this test.

(4) Discuss the signiﬁca.nf:e of &l‘pha level as it applies to nypothesis
testing. ‘- ' .

» - : .
-

) ]
(3) Démongtrate phat you-can integ{ret the ‘table that shows the critical
: ri

wvalues of g’student’s.t-distribution.
) - . - . .‘I‘
‘(6) Discuss the meaning of the "sampling distribution of the difference be-
. twéen two means," -
R Y

. . - { N

FU . B 1/ .
1 . hY ' *
Y Y . d
> * * Lr) - + - N




X .' ’ D: - " L] - £
: (T)‘ Explain"‘l;he concept of independent &nd dep,endent variables as it
) v applies to ‘statistics.

(8) "Discuss ‘the 'mea.ning and sig:niﬁ.cance of rejecting or fe.iling to reject
/ .d:he null hy'oothesi_,s. . ' i

(9) Discuss the meaning of type I and type IT errops in hypothesis testing. .

{10) Outline the steps inyolved in independent samples experiments to exsmine
the effects of varigble A on varimble B.

* § v - o . '

(11)'In a two semple t-test; discuss the signBficance of the F-ratio.

(12) Explain en advantage bf the Analysis of Variance (ANOVA) over the t-test.

. . . ~ ¥ Ty ;‘
Suzgested Resources T ) .
. n / s -
S , Best; John N. Research in Education. Englewood Cliffs, Ne”r%:P Jers:ey:
- & Prentice-Hall, 1970. - ) )

(.

Borg, Welter R.; and Meredith D. Gell. Educationsl Research. MNew York:
David McKay Con:pan:{, 1971, v :

?reund, John E. Modern Flementary: Statistics. glewood Cliffs,
New.Jersey: Prentice-Hallie 1973. . Ve

. * . . v

Krahmer, Edward, and'Clyde Morris. . Reading gdd Evailuating Educational .,
Research., New York: Macmillan, 1974, /

. Mouly, George J. The Science of Educational Research. New York: .
. . Vait Nostran Reinhold Company, 1970. ° ;
’ v ! " !
‘ : Naimen, Arnold and others. UndePstending Statistics. New York: McGraw-
‘ Hill 1972.

L

. o Popham, James W., and Kenneth A, Sirotnik.. Educational Statistics Use
. and Intez"nre'Eation. Hew York: Harper and Row, 1973

Schmidt, Marty J. Understanding and Using Statistics Basic Conce’ots.
Le:d.ngton, Messachusetts: D. C. Heath, 1975. . :

s,

Spence, Janet T. .and others.. Elementary Statistics. New York: Apdleton+
Century-Crofis, 1968. ’ . '

s ‘ Weikc;witz, Joan and ot]:‘le Iﬂtroductom Statistics for the Béhaviore.l
Sciences ~Jew York: A ademié.‘ Prese‘, 1971,

K}

A ) ¥ B } —— ,

.- | "upon successful completién of adsigned ‘ ) }
' activi_tiﬁs, proceed to Lesson 3. ) )

. s . 1». i
. '
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Lesson Five: Hpothesis Testing ~ Nonparametric _
- + ., - Statistics \\ ] . e e

. . s v

T \\\-bObJeétive 3 e

n the satisfactory completion of this lesson, the student will be able

tQ differentiate between parametric and nonparametric tests. Specifically
student*will be:r able to identify some baslc applications of the Chi Square »
tic and have an avareness of other nonparametric statistical tests. ! :

P . " - . . ‘
Qverview’ ‘L
“
“ - Nonparametric statisticel tests have many applicaticns in research studies. ~
. - However, it %hould be noted that these tests are not as powerfll, as the para-

metric test. One of the reasons for this differepce is the fact that less
o stringent assumptions are needed with ponparametr?b techniques. Cne of
. the specific advantages o the nonparspetric tegts is that they can be used
vith distribution free data. They alsd can be used with date at the ncminal
. And ordinel level of measurement. 2 ]

L)
T

, As has been emphasized before, it 4i;ortan% that the resgeercher develop

& sound research plan znd select appropriste statistical tools prior to the
“eollection of data. Different stetistical tools will indicate, to sore ex-
.. tent, the type of deta that will be required for the study.

——

v : Suggested Activities

P

.~ 7 (1) Discuss the basic difference in the 'underlying sssumptions for para-
_ metric and nonpararetrié tests.
1&) Describe the ChiFSquare statistic in terms cf data requirements.
“ “ * - I
'(3) From & hypothbtical set of datas, state’the hypcthesis for the Chi
o Square test. S ' i

*

(4) List some limitstions for the Chi Square test. . < ‘
A . . ’
(5). Prepare a list -of several”other -nonparametric tests and give e basic
g ’ - situatioen {n which they can'be used., .

-— — = g ——
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- . Suggested Resources . .
’ Best, John N. BReseerch in Edue'zation. Eh:lglewood'CHffs; New Jersey: ,"“5‘-
\ Prentjce-Hall, 1970. | . ' x
. Borg, Walte? R.; and Meredith D. Gall. Fdwestionhl Resesrch. New York:
2 David McKay Company, 1971. : . -

»

. Frewmd, John E.. Modern Elemenfary Stetistics. Engelwood Clififs,
- * New Jersey: Prentice-Hall, 1973. ° .« - '

L]

. ' Krehmer, Edwerd, and Clyde Momgis. &ading and Evaluating Educ\gtional
. Research. New York: Macmi » 19Th. b

1

MeCollough, Celeste, and Van Atte Loche. Statistical Concepts. New York:
. MoGraw-Hill, 19563, .

| ¥ -

=

. - 1" 4
Mouly, George J. The Secience o% Educational Research. New York: ;
- " Van Nostran Reinhold Company, {1970

-

Naima.l:{, Arnold &nd others. Unddrstanding Statistics. New York: MeGraw- -
) ' ‘. BEill, 1§72. |

- l - +

Popham, Jemes W., and Kenneth A.T:I Sirotnik.’ FEducational Statistics Use
¢ and Interoretation. New York: : Har;ger and Row, 1973. ‘ )

, Schmidt, Marty & Understanding lend Using Statisti:cs Basic Cencepts.
Lexington, Massachusetts:, D. C’E; Heath and Company, 1975.

Welkowitz, Joan and others. Introductory Statisties for the Behavioral
. " Seiences. HNew York: Academic Eiress, 1971,

. R .
+
-
» - .

s Upoﬁ' completion of the assi e activities R
in this med you should belready to-take !

the Module g:::itest. See you¥ instructor

.o ' ) for directions ‘and measurement) criteria.

* - v
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L “RESEARCH DESIGH IN VOCATIONAL EDUCATION

[ . ,‘ - ‘“‘ : &‘ '
l -
_ . . . ’
i " MODULE PRE/POSTTEST
. Student
’ , - Y Instructor ‘
. ' L ‘ Date . .
f ) ‘ . * -
Student: The vre/postteat is 'designed to assess your knowledge of re- S8
search design in vocational education. Since this module is
. an individualized and competency-based learning device, you

will peed to sthdy only those lessons that are presented on
the basis #f your response to this test.

i 2

1. There are four basic levels of measurement apd each level hes certezin
cheracteristics or proverties. Listed below are the four levels of
reagurement and various properties that, apply to these different levels.
Indicate the property or properties that apply to a given level of
 measurement by drewing & eirele aromd the appropriate letters adjacent
t0 a given level of measurement, .

-

'Eevel'qf Measurement | . . Properties ‘
ordinel o ABCD { A Order amp\ng-(glasses ,

" Ratio ’ A’B CD ' B Discrete clgsses _ ;
Nominal :. ABCD - ¢ an absolite zero : . /
Interval - AB CD - D Equal intervels

2. What terggrould apply to a distribution of scores that has s greft many
low sgorts end a few extremely high scores?
3. .1If a regearcher desires to metch pairs of high school sophomores agcord-
' ing to imtelligence, byt finds that the students have one of three.differ-
ent types of intelligence scores, each'with a different mean and standard
- deviation, what relatively simple statistic¢el process cou*d be used to
match the students? . v

-

b, As ag neral rule the _ will provide the most sensitive index

- L 1 L N

2 » of cengral tenancy. ' y L
/ - ' Yo ': *u * .
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! r --' ,n'
r" - ) ’{-" . .
» T ' . ©
r ' - ".’ . . 16 .
Pre/pos’ctest (continued) oot 5 - . 'g L

r \c

5. D:Lscuss the three dasic mpasures of c:.entra_ tendency, "and indica.te ’che )

. type of data that can be used %fith eggh. } o ;
. <3 . . T,
- * i * ‘.‘.'i.: .
T X -,
- - . gp . .
. . - ] ., s o
Fl W N - “b
, . » et “
D:Ls‘cuss the meaning of standard. devia.tion a.nd its value i‘n S’catistics
. " ) *l ; : ’
. . g : ' " - e
e - T 07 . . i . .
: , 4. " ' * .
¥ : - . 1 . -
L .- . L] N £ W
. . T Wha’! would be the neture of a set of date if ’che standard deviation is
zergl'{ . : .
v - 8.- In the aistridbution below, what does "91;" ia'the cummlative frequency
Y colump have reference to? . '

_ - SCORE*(X) “-FREQUENCY (f)’ . CUMDLATIVE FREQUENCY (cf)

- .
. . 10 6 100 . )
: 9 9 9b Lo
& 17 ' - 85 .
7 . 15 . 68 i
: 6 23 : 53 .
5 15 30 ' ' s
! 4 9 . 15
. t - 3- . . s 6 A +
2 0 1 ) :
1 1 1
0 0 0

9. What does "23" in the frequency columm hdve reference to?

. - .

10. ° The mode for the above distribution is " ] )
11. 'Ihe-‘rapgé for the above distribdution is | . _
12. A8 @ general rule, the median is a mpre descriptive measure of cen‘crald
tendency than is the mean,. TRUE or’FALSE ‘. ‘
. 13. A population with a larger variance has dore diversified observation 1

- then one with a smaller variance. TRUE c1r FALSE.

o - r’l ! . .
» i i) ' '

4k
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' Pre/posttest {continued) R o L
. r . ’ . -
_ 4. The range 18 one measure of verisbility, TRUE or FALSE
" 18, The goal of educationsl regearch is to develop 2 science of behh.v:l.or
**.  for educationel situstions.: TRUE or FALSE '
16, With the Pearson r it is nossi‘ble to determine the cause of the re- (
*  lationship between variablds. TRUE or FALSE . )
* 17, In ’che Product Moment Correla.’cion, the coeff’icien’c T ranges between
‘ © and . .
. 18, Deécribe the Lmderlying as%umptions for the Pearson r. (Use back of page.)
o ,
219, Indicate the type of correlation| positive or negaetive, if a.ny, ’che’c
- one would expec’c to find in -Qge following examples:
- . ' a. The intelligence of par’en’cs and their offspring .
. "b. BScholastic success and annuai inceme ten years after greduation ) '
. . \
“ o, " + r,e, Marks on an examination in physics and pathemetical ability . i
) . &~IThe number of freckles apd I ’ ‘ " . N
L e, Amount of time spent in jeil and years of sducation -
. = .
20. Discuss the relationship between the correlation of variaebles and the
ability to use this information to make PPedictions sbout one variable
. ::hen the other variable is known. )
T
L) . 3
n = .
_ e - 2 ' .
+
‘f » N
s N T R * ‘. .
‘\ . .. , . L] \ .
e
L] . . '
- + 5
- 4&; o
- . L3 - ; .
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Pre/posttest (eontinued) ’ i

21. Plot the data in Table ) on-the graph.. Discuss the nature of the

correlation that exigis between the variables._, »

_ Table 1. Set of Daffl for Test‘P ahd 9 - )
- Individugl A B <€, D 'E-F ¢ H I J .
' o . Score in Test P 2« 3 5 b 6 8 10 10 312 13
K .Score in Test Q 1 6 7 2° 11 9 T 11 ab 11
- ' : 316 ;
oo Y :
- L " -
P ’ 7 . 12 . {..—_
: T )
. . 8
~ N 6 .
/T |
f ' ¥ . .
! % F
0 . I
... o 2 ¥ 6 8 10 12 14 16
» | * M
- ‘ - D - - .
] 1 L]
. L . . * r v ]
LT 22, Mathematically, there is-a very exact process of detErmining the intey-
* -cept and the slope of a regression line (prediction lime) through the

s scatter plot. Without computing the regression formula, draw & regres-
' sion line which you think would approximate the computed regression
line. From this regression linme, what would be the best estimate of

N the score on test @ if a student from the same population received a i
score of 9 on test P? .
% ‘ d .
. " y
L} ) . *

N
( -

L?“n

I~

)
4




e3. Bv stat tically significant .it is meant that the observed.phenomenon
represents a significant deparfure from what might be expected by chance
'y alone. [TRUE/or FALSE

2. As 8 g eral rule in edngggional statistica a "rare" event is en .
"event'| which has robability not greater than .05 ot .0l of being .

,‘f'.
3&0;\ -
of sever sémmle means drawm from & population will be close. .
to the population ean even thoygh an individual sample mean mey vary
quitefwidely from the:poputation w¥en.: TRUE or FALSE

26. The standard deviation of the sampling distpiQEtion of means is desig_
nated as . ~ . .
Xe '\ - -
. " -y . .
27. The varisbility betweeh several "large sample means drswn from a popu-
lation would YBe greater than would the variability between severel
\\ small sample means drawn from a population.” TRUE or FALSE.

+

28. ‘Vhen meny. large samples, are drawn from the same nopulation the sampl-
ing.distribution of means sssumes approximately the form of & normal
“  distfioution. TEUE or FALSE ™ .
299 What|Pondition must be satisfied for a sample to be considered randomlyl
drawpn?

LY
-

30. 'The degree to .which inferences drawn from sample data hold true is in
large measure a function of “the equivalence between the sample and the
pa cular population to whieh the inference is to be aprlied. TRUE-~
| ALSE

’

31.- As the size Of the sample increases,the dietributién of the means of
all' possible sampled™of the same size draﬁnhixqm the same ponulation:
becomes more and more i&ke a normal distrlbution. TRUE or FALSE

32. The purpose of a statistical test of a.hybothesis is to check the con-

teftion against some obtained facts. 'T‘RUE or FALSE ;.;,
: 33. The #mean of the means of all possible eamples wi the same size draﬂh' .
l from the same population is equal to the mean of that population.
TRUE or FALSE ‘ t £ ;
’ 3b. L most widely used statistical index of variability is know as the
" + ) - F3 T
; Ll )
» 35, Eiplain the general pufpose and logic involveéd in testing hypotheses.
-‘c " t . . e \
- ! . r
| : 0.
Q / . * )




; e/posttest continued)

. j36. Describe the basic apnlications of,the Z-test end studentts t-test
' " of significance.

-
L}

37. Discuss the meaning of the alﬁha level as it applies to tests of sig~
, ) nificance. o

(IR 3 [ . -~
{ . . .
\[/ . _ |
i
l "

+

-

* ' A ]

.:, 38. Hypotheses are suppositions, ﬁresumed tqo be true for subsequent test-
Y ing. TRUE or FALSE )

y 39, Ifsa difference between two means is so large fhat it cannot be due
A ‘to sampling varishility, it is called & ~ difference.

40. An event with a probability of .05 is actually expeeted to occtr, on
. the aversge, . times in every tiBes that thé salie
experiment is performed, even if the null Nypothésis is correct.

41. Suppose that you have developed & new scientifie theary vhiclr you hope
: will gain you fame and fortune. Being a properly cailrtious scientist,
5, ; you test out your theory by collecting datz from a sample dreawn randomly
; from the specified population and you treat the data 'according to the
"', specified plan. The. possible outcomes of the statis%lcal <est and the
| possible true state of affairs can be indicated‘by the table as shown
.;wlow. Indicate in each of the cells the possible’ resyults of the test.

-
L] +

. % ) . ' ‘U
. True State of Affairs i . —
. s Your Decision B, is true H, is False -
Retain Hy . - f . -
Reject He , . '

-~




-‘Pi-e/posttest (cor;tinuegs.] ' ‘ " . L e
Lo, With large sample sizes the t distribution is’ approﬁms.te 1y the same

as the 2 diaributioq TRUE or FALSE . .
43, The probability of a type I error is exactly equal to the epiterion

‘ of significance, bHut the probability of a type IT error is”not so

conveniently determined. 'TRUE or FALSE : -' .

. - . . ] .

4%, To test If a sample mean is different theh the known popilation mean

" a . ' __ aistribution would be uséd.

-
-

+ 45, In sone instances, when iua.king inferences abaut a uo:pul%n meen from
- a samplé mean, it is desirable.to state .that the meen lies within a--’f
« certain at a certain level of .. . “

L6, When population parameters are not known. it.is p'ossi'ble tc; test the ‘
hypothesis that a sample:zean is equal to some hypothesized population
rean., To perform this fest the ) distribution can be used.

47. Upon what factors does the size of the critical t table value depenad?
< .

. 48, Irncreesing the sample size wili reduce both of the preval ent type
of errors, - TRUE or FALSE * .

49, Discuss some préﬁer’t.ies of ,nonparametric 'statisties.

L

50. Chl Square is 'a statistical test ‘thet cen be tsed with both ‘paremetrie
and nonparamétric data. Discuss some properties of the Chi Square Test. .

. - . - . - _—
- . . -

'
> M h
- r .
+ -

Return this test to your instruetor. e
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T f-) L ANSWER KEY . A J S
. < MODULE PRE/POSTTEST ' .
< . . - . ) P‘ . . i :.1

Instructor . Do not reproduce this page‘ in students' booklets. Yom
must retain it-for graddng and prescriptive purposes.
Answers will vary with individuals. A preferred response
might be simi_la.r t0 the answer presented. .

2

1.  Ordimal A" B .

(L1) R " - ~ . ,
Ratio «A°B L D ) . . .
Fominal A - - ) - . £

" Intervel A B C . .

Positively skewed _ Lo N . S\

e -
L

3.7 Z-Beore . ) - ’ . © .
(L) .o ] .

b, Mean - ¢ . S T : -
(r1) .. - N -, : .

- . - .

5. . Mode ~ Mast frequentlyoccurriz}g value. Can be used with nominal-
(L) « scale date. _ ;

- _ ( Median - Value with half the dlstribution falling ahove it a.nd half
F : .t the distribution falling below it. Approbriate only for
- data at the ordinal level or hifher.

. ’ - .
v Mean ; ~ 3um of all values divided the numbgr of 'values. Requires g
-t . at J.stt interval-level ded " .
- S .
‘6. . The stendard devigtion is a measu.re of variability based on' deviations
. (11} from the medn of the distribution. It is the most commonly used measure
L ‘ of variabllity. It isuseful in describing a distribution g spread. -

1t is expressed in the same units as the original data.: It ig more
" gtable than other measures of variasbility. It reflects the value of
! every ohsérvation in the distribufion. . Its mathema"qical properties per-
‘ mit it4 use in complex statistieal operations. ~

. . - - '
o . 2--. - . ' ] LE
e » CRTN !
N .
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Module Pre/posttest Adswer Key (continued)
7. All the scores are'the same. . . s
© (1) , e
» 8. ¥ 9b persons received & score of 9 or less. - . ’
{11) - :
b..
. .9 23 persons received a score of 6. I
(11) '
- 10. .. The modé of the above distribution is 6. : .
- {(r1) : . : ]
. . " ¢ N ” ,
r 11. ' The ringe of the sbove distribution is 9. .
’ (L1)- ' ,
) LY - ? ' s -
.. False 13,  True 1. True 15.  True - 16. False
(L1) » (L1) _(L1) . (1) (z2)
' ' N - . -
- 170‘ ) "‘1 and +1
-'1 (1'2) .
18. The data on variables must be at least interval-scale data. The re-

(12) lation between variables X and Y must be approximetely linesr. The
. variances of the two distributions must be spproximately equal.

; %9;) a. Positive. « d.* Zero cbrre%ation
N L2 -
n—_‘_\ - . . .
N ' { « b: Positive e. Regative ‘
- - \ »
cs Positive 1}
20. Prediction and correlation sare cl&sely felated. The presence.of a
(r2) zero corralation between two veriables X end Y may usually be intep-
\ ‘ preted to medn that they bear a random relation to eflch other. When
. . variables aré correlated, howevef, we can meke an educated guess about
) the value of,Y givep the velue of X. The greater the ebsolute value
of_correlation between X and Y, the more accurate the prediction of - .
one variable from the other. If the correlation between X and ¥ is *
'/ either =1 or +1, payfect prediction is possible, )
& ‘7 .
21 " Pqsitive Correlation ~ 16 7 -
(Ien) (g ' ' i ' '
v 1 . .
L] ‘ Al . ‘ . "
: »
- a - 12 B ’
) . C e /n .
Fap ' B 10 i 1 —l !
. by .
- ~ . N . . 4 . 8 _//" - )
] . REND4 !
* i l‘ / r ]
L/ é
. . “ oy 4
F] ‘U / +
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Mbdule Pre/posttest Answer Key (continued) '

22, If a stndaent receives a score of 9 on test Q, the best guess of his

(12) score on test P wog%d be approximately 9. . ‘
4 - .
23, True 2k, ‘True 25, True 26. * The standard error of . %
(13) v (L3} o ' (r3). (L3} the meen. '
: 27. False 28. True 20, That every member of the population 'would’
. (L3) . (L3) ' (L3) have an equal opportunity of being selected.
! 3. True 31, True - 32.  True 34. Standerd deviation
w3y (L3) . (13) (13)
s 3s. Hmothesesr tests are ~designed to help the researcher draw conclusions ’

. (Lh) regarding the rel&tionshib between variables. The logic of these
. tests are bised.upon the law of probabilities., By employing sta.tistical

- tests, an attempt is made to determine if the observed difference be- .
tween two variszbles should be attributed to ¢hance; or in faet, is the
R . Bifference‘between the variables great enough thet the difference

should be abttributed to something other than chance.

3. The Z~test is a simple test that is designed to determine if there is
(Lb) a significent dlfference between sample data from a populaticn and the -
" population parameters. This test makes use of-the normal population

distribution. ' . :

1

. .The t-test is designed to test for differencéq between two indepen~
~ dent samples, repeated measure experiments, colmter balanced repeated-
measure experiments, etc. This test is based Upon the sempling distributicn
of the difference between two meens or the student's t-distribution.

. The aipha level has reference to a probability value at vhich the
L4 {I4) researcher is willing to conclude that the results of a test, are sta- L
tisticelly significent. If the researcher sets the alpha level equal
to .05, there are 5 chances out of 100 that. the difference betwszen
, the variables in the test could be attributed to sampling error or
other chance factors. In most behavioral science research .05 and .00
are selected as the alphe level. ‘ i

. 38, True -39, Significant L0. 5 times in every 100 -
, (Lh) (Lh) N+ ¢
41.- © - ‘ . o '
2 True Staje of Affeirs

. Your Decision | H, is True | H,.is F%se ‘ _ C
Retein Hy . Correct ° | Type IT % ' ¥ -

. decision error
" " Reject H, 4 Type T* Correct ‘
. i error error
.. £ -

+
-
—
-t
“
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Module Pre/posttest Answer Key (continued)
Toa . -4 ‘ ' .
. k2, True h3 3 True Ly,  Z-test 45, Interval at a certain
. Ly . (Lh) - () (L4) level of significance

L]
-

U6, t-test 1!?. Sample size or degrees L8, True
(14) - ‘ (Lh) of freedon . () ' . -

.
L] +

h9 Nonparametric statistics can bé used with data st less than the ip-.
(L5) tervel level and also with data in which the population distribution
is not kndwn. Meny nonpara.me’cric methods have special sppeal gince,
they are easier to calculate mathematically. Not only are these
Jtethods g:.mpler as far as arithmetical details are concerned, meny
of-them are easier to understand and explain than are the payametric
techniques, However, since less stringent assumptions are associated
- with these tests, they are considered to be less powerful than para-
. ] . metric s’catis’cics. . '
5C. 'l‘he Chi Squa Test can be used with both paramefric end nonparametric
(15) data, however its primery application is with nonparametric statistics.
It cen be.used with data at the nominal level of measurement. One ¢
. . - specific application in7olves count data to’ determine if there is a
. significant difference between the observed or 2ctuel count falling
* in given categories end the actual freq_uencies gxpected to fal]. if the -
’ various caxegories.

F ’ : ' "
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MODULES — COMMON CORE. CURRICULUM FOR VOCATIONAL EDUCATION | -

+

Category A: Introduction to Vocational Education

A-1 History, Philosophy, and Trends in Vocational Education

: A-2 Scope, Fufiction, and ‘Orgenization in Vocational Education -

. A-3 Vocsational Legislastion . .
A=l Assessing the J'o'o Market end Employment Trends

' )

Category B. Cooperative Belathnship .o :

~ ", B-1 _Retionale” for Cooperative Belationships y + .
B-2 Adviéﬁry' Councils -
B-3 Cogperative.and Work Experience Programs . ;

Ca.regory' c- vocational Students -

C-1 Promoting Vocational Education and Recruiting Eligible Students
p . for Vocational Education® .
’ (-2 Assessing Students' Personal Characteristics
L0=3 Guidance and Counselin .
) C-4 Assisting Students wiﬂ% Special Needs in Vecational Education Program
. C-5 Assessing the Needs of the Disadvantaged Student - ’
(-6 Developing Student Leadership Qualities in Vocational Educatio: 5

- * Programs
. . C=T Student Organi,za'[:i ons, ..
Category D: Administration and Supervision
D-1 Fiscal Management of & Vocational Education Program
Writing & Vodational Education Project/Budget ~

. D—E Record Keeping in Vocational Progra.ms e
*b D-4 Conference -Leadership
. Selection, Supervision, and Eveluation of Personnel
;\' s D-6 School Law and‘Its _Relationship to Vomaiional Education
D-7 Staff Development : . N

D-8 Implementation-of Change

Category E: ' Curriculum Desigp in Vocational Education
E-1 Developing a Curr um Design in Vocational ‘Educat'io%
E-2 ‘Applying Learning§ Theory to Vocational Education
E-3 Instrhctional Strategies
Category F: Ste.ges a.nd Strui:tu:re of Curriculum Development
F-1 Theories in.Curriculum Development -
F-2 "Building e Cwrriculum for Vocational Education (
F=3 Applying Curriculum Specifics to Vocational Education
F-l4 Safety - . ..

. . " . . .

Category G: Evgluation and Research N *

G~1 Evaeluation M@de.ls
i G-2 Evalugstion Procedures for Local Progrgms
G-3 Introduction to Research Procedures in Vocational Education
G-l Relearch Design in Vocational Education
5 Development of* & Research Proposal in Vocational Education . .




