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OHAPTER 1.
THE PROBLEM AND ITS LITERATURE

This study was an attempt to disdover the different
levéls Of achiévémént in terms of measirgble information
that junior hig§&36hé¢1 pupils possess at the beginﬁing of
an industrial-arts exploratory course, Thazinfermaaidn
gained from the investigation is intended for use in indiﬁi&;
ual and group guidance of pupils and for improving the quality
and the effectiveness of industéiai%arts instruction,
ﬂswkirk and Graeael expreas the iaga.thaz‘tha diagnaéis of
skill and knowledge of the inﬂiéidual induﬁtrialﬁarhs.puéilf
as well as that of the class, is of great value in pﬁomot» ’
ing instructional 9friaiansy£

' Teacher planning in industrialearts is somewhat move
complicated than in some subject matter fialds; This
situation is due in part to the confusion that exists in
the ranks of industrialearts educationj for leading industé
rial-grts educators have expressed much indecision as to
the principles and practices of an in&uat;ialwarﬁé programe

Thus, it 1s understandabdble that even more gonfusion must

1 Louis V. Newkirk end Harry A, Greene, Tests and

Measurements in Indugtrial Education (New York: John Wiley
and Sons, iNGs+y 1935), DPDs 23w2%, o



s
éxist‘in the minds af'aﬁmiﬁi3tfators who are trying to fit
an inaustrialaarts pragxam inta tne schaal aurrieulum,g
Moreover, there ig a trenﬁ tQWarﬁ innreasing the responsi~
bility pléaeﬁ;au_thﬁ“shanlaﬁrsiofbtke\indastrial*ar@S“'““
instructors; end many times_tﬁiBAigoluaes“thef&é#elﬁgmént of
‘the course-of ‘study as well as the individual dourse plann-
ing;&" L o

The industrialearts movement has undergons several
greéat changesj the most important infinenaeg‘ﬁéwhapé, was'
the Smith~Hughes Act, which ¢cleerly defined vocational
education,” ?his»aétgresnltaﬁ»infemphasis being placed on
vocational education and only receutly has industrialearts |
began to assume importance cn”its‘QWanaritQ;**

Frank C. Moore® has defined iuﬁustr;gl arts as one
of the practical arts, a form of non-vocational education,
which has for its purpose giving information about and ex=
perience in the us&taf-téela,.materiala, and processes
inciﬁent.geﬁafal&y/to the home ‘and industry. This viewpoint

- 2 Edward Ls Myers, "The Next Twenty Years in Indust-
rial Arts, “Industrial Arts and Vggatzonai Edu@at&an, 403
517, .October, 1951, .

. John ¥, Friese, Course Mgking in Industrial Edu-
cation (Peuria, Ill.. Manna& Axts Preas, 19%6), DPe 748,

4 Myarﬁ* ‘__QA ﬁita, PD& 33-.7#

Frank 6. Moore, "Improving Instruction in Indust-
rial Arts, ”AmaricanyvOsational Journal, 2217, May, 1947,




illustrates the great change. that has taken place from the °
turn of the century to the presents In the late.twenties
inﬁua@riglw&rta instruction emphasised tha!dsve&dymant of -
skills end fundamental tool processes; the main: objective
being to, produce. a. skilled worker.. .The present.day: objecte
ives® suoh asi, (1) interest in industry; (2) appreciation -
and usej (3) self-diseipline and initiative; (4) cooperative
attitudes; (5) health and safety; (6) interest and achieves -
ment; (7) orderly performance; (8) drawing gnd designj and
(9). shop skills and knowledge,; tend to reverse the earlier
objectivess The unfortunate result of this change of motives
‘is that not all of the industrial-arts educators have accepte
ed the naW’abjeetivas. ol

N The investigator bopes that this study will aid the
industrial-arts instructor in solving oue of his many problems;
namely, improving the quality and effectiveness of industrial-
arts instruction on both the individual and class level.

This objective can be achieoved through the location of

- achievement levels, in terms of measurabdle information that

% §unior*hish,sahoq;,pupiis,pﬂaaaaazat the begluning of an
eﬁy&ﬁraﬁa&$ inﬂustriéxwarﬁa‘eénraéu With the location of
}"f_thia 1nfémmatian the industrial-arte instructor may batter
Avraagust his p&ann&ng ta tha aatualxneeas uf'his alaas«

Yoowr . 4

“"m PDe 23,
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It vwas the purposo of this study to comstruot and use
a gaﬁé#'ég& ﬁé@%il‘taét’fqr'éiégékexiﬁgf iﬁwté§msldw'mﬁasure@
ment mwleaget the_achievement ‘:ta?irel of mnfmr&mgh sohool '’
pupils ab the stawt sx an inﬁustria&«arts explavaﬁary courses
Tha fallﬂwing ﬁefinatzana apply ta terms freqnantly
usea in thia atudyt aw&egg iﬁ consldered as ﬁhe agguainte
anoe wibh facts. ana th&ngs* ﬁaasursment ggewlgdge is thoughts
Qf aa auguaintanaa with thaae facts au& things that are
maapable of baina camputea, compared or vepresented by a
standar&, @r porportioned by‘rule, $Kill, as uaaﬁ by Selvidge:
an& Eryklun&,? is intarprete& as. applxaﬁ knowiaﬁge»
It was raeoganige& that maasuremant knowledge was
one. cf m&ny inﬁustrialﬁarts rea&ina&s factors that was import=
ant and one that would lend itself to study, therefore, this
invastigatian 1a limiteéd to ‘that one ﬁactor¢ ﬁmaauramenﬁ
knawleﬁge'was salaateé for in&estigaﬁxon.becausa of the
iaveetigatar*a belief that such knowledge 1s a prima factor
if atu&anta ara to make’ sazisfaétory prograss in an industrialm”
arts program; Furtharmureg under sp%eia& abilities in the aims
of a&ueatian,seeﬁien, the @ra&e and Xadustry Educatman Sexwﬁne

B R, W Selvidge and Verne Cs rryklun&, grincigleg £
Trade anﬁ,ﬁudﬁstrial ?eaghigg (Eeoria, I1l1,: Chas, Ae Banneﬁt
QOQ inﬁg s L . 1 ‘

e
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of the Division of Vbcatienai’ﬁaﬁéaéian lists this factor in
the : Viraigg Indnstrial Arta Handbook. areenﬁ,,aergenaen,
and Gerberieh 9 alse balieve that 1ndustrial~axts inatruetion
aaul& be made more. effective thrﬁugn the appraisal ef pupil'a'

mﬁasurament knewledga.

The l%tarature of the Inaustﬂialaﬁrts Eﬁucation field
was explored for ‘material perﬁiaent to the preb&em, ana no
directly relate& intormatmvn enmserning the prohiam wag dia» :
covered,

: The need for an achievement test of measurement
knowledge was evident throughout the fourteen yeara of
industriel-arts teaching expeyingce of the investigator.
Actually the heed_far;a'device,tnvmaagure,the achievement
level of the individusl and ﬁlaas.measuremﬁnt‘kncwlsﬁga at
the beginning of an industrialearts explaratary course had
always scemed to sxist«io Measurement knowledge in indust-
rial —arts is simlliar in all gsyghclagiaal aspeats to anWn
ledge in athex school aubjeets that are ngw being measured
effectively with an objaetiveutype examinatian. Data

VXréigga, nﬁust£1,: Arts Handbo ok, 1948 (Richmond:
The Trade and industrisl Bducation Service af the Division
of Vocational Education State Board of Education, 1948},
Part I ppe 13«14,

.Harr @reena Albert N, Jorgensen, and R,
Gerberich, Mo Sfemont SAd Evaluation ‘gé Re Seannacty
Sehool (NeW'?br‘ Longmans,_&reene, co,); P 456,

10 Newkirk and Greene, Op., oit., p. 14
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secured through the use of a méasurement knowledge objective -
type test is much superior to the teacher’s unaided judges
ment and should greatly. improve shop imstruction.td
Selvidge and ?ryk:lundm also state that a program of te_a&i;ng
is most effective when it is used for diagnosing individual
1eax'xi:itn$. difficulties and m&iﬂauai, needss The aa'*#emmen‘&
of achicvement tests desiened especislly for this f£ield should

"encourage shop imstructors to determine the readiness of their
pupils for the inéusft:malwams coursge,

 The meagurement knowledie test was constructed for use
in ‘gfuniwwhigh school exgiarawry_ industrial-artis courses in
the Portsmouth, Virginia Public Sehools, and pupils in the
s,ﬂ;;.s:fi;h},;j s’,wenth.; and eoighth grades for the school session r.af
1953@5’3%333 -gelected as subjects for the study, No attempt
was made through the use of the-test to establish achievement
levals and uworms other than for use in the mhl:&a sehwl.
syatem of Portemouth,, Vﬁ.rginiag

)

- 3:3:@. ' PROGEDURE

The primary at:ep“i"n- the construction of the industriale
arts measurcment knowledge test wasg the collection of fééta?
from which test items could be formulated. The Quastian;mire
method was é:alé%t;a& as tha means to secure the necessary datas

11 Newkirk and Green&,; Ope- o*it. ” pp. 43*&5..
12 Selvidge and Fryklund, op. cit., p. 360.
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In the construetion of the questionnaire; suggéstions '
revealed in the Besearch Bullatin, “The . Questianna&re,
developed by the National Educational Assoeaaman,‘f‘? were
closely followed by the investigators The measurement knows
ledge 'iﬁmﬁ% -selected for inclusion in the questionnaire
check lists were selected from the official Virginia elem-
entary state course of, study, elementary text, 1’.003@!; and
‘aiamgntaxy’gqnxée hqogg@"ﬁha,iﬁams‘salagpgdZragreéepﬁad.the'
meagurement knowledge that should haye been acquired by the
pupils in previous elementary experiences.

Analogous measurement, knowledge items were classified
into fifteen different sections, _mha,Qﬁeatianngire recip=
denta, all the white industrial-arts teachers in Virginis,
were given instructions to place check marks by each item
showing the amount of measurement skill end knowledge Wﬁ?
believed a junion-high school pupil should possess as he
‘enters an industrialsarts exploratory courses. Cheek marks
,ware placed in the columns labled Nope, Little, Mugh, and
Magtery. .Wﬁﬁ‘tﬁxmﬁ-ﬁﬂkill”.,;d‘“KQQW1Gdﬁﬂ" were.ﬁafineﬁ‘Qn
the questiomnaire for cese of interpretation. Spaces wafa
provided in which additional items could be added by the |
inﬂustrialrarts dnstructors who answered the queationnairea

15 "t'che Questionnaire," Research Bulletin of the

gggggggg eation.As iation, Vol, Vil, No.. ‘Z(Waahinghcn’
ationsa ueat on Association, 1930} pp. ;4~aé.

See Questionna&rs. Pps 12414



éabiéiimghéﬁy‘tty«qﬁ%;éfjhhgfgéeétioﬁnaire{was made ﬁsing. -
five. dndustrial-arts i@@tructéés in the Partamouth; Virginia
"city schcai syst&ma Revismon ﬁx the instrument was made in
1ine with auggaatians nffereﬁ gmxing th&a try-out, One |
maaﬁr ahanga was maﬁa¢ in.ths foxm af the column lay~out to
facilitate easzer raading an& ahaaking of xtema; A letter
af transmiﬁtallﬁ was ﬁevalmﬁaé explaining the purpose and |
stating sponsorship by ﬁhe Virginia State Supervisor. of Trade
anﬂ Inéuetry¢ 8avaral guestions were added tﬁ th@ general
inrarmatxcn seation;Q of tha quea%ianﬂaire at the request of
the ‘Department of Trade and xndugtﬁy, This general infore
mation seetion was incluﬁeﬁ 40 securse b&ckgraund 1n£orm@tiaﬁ
ahcuﬁ,the raciplents of the guesticanalre.

) The ques%xonn&ire was maile& to all White industriale
arts teachers in Virginia. The mailing list was supplied |
by the State Department of Trade and Industry and included.
the names of 187 white inﬁuatmialfarts“iﬁsﬁiﬁcher§‘ Two
follow-up cards’’ were sent out; the first, ten days after
the questionnaire was mailedj and thé;éeémnﬁgvxwenty'aays
later. Rayl;es were recievad from 127 of the 187 instructors,

a 68 per cent xeturn@ Th@ returas 1aalu&eﬁ four uestion»

15~Sea Appendix A. 9‘155
6, o : _

% See Appendix A. p.:56
17 Ses Appendix A. p.i57



na;xrgs wbieh were markad anelaimd s three whmh were mt:
_eam,plated baaause tha a&dreswes Were in milit;ary sarviae@
'Ekanci five, Which Were markeé incorreamy, tharefore, a tota&
-of. melva mw:cnas caula not be uaed* ha rmaining. 115
_,r@y%m Were employe& in identxi‘ying which measuremen'b

knowledge items,wers to be inciuded mwtrhe.;ww



CHAPTER II

THE DEVELOYMENT OF THE INDUSTRIAL~ARTS
MEASUREMENT KNOWLEDGE TEST

ﬁhe meagurement knowledge items checked by the ine
.austriagmarts ‘instructors on the qnﬁﬁtisnnaxxa were ‘to sérve
as $ﬁﬁ.basig¢£or_aqn&truﬁxian,af the measurement knowledge
zest,.,Aiteﬁ~t§a"§e$£'ﬁas.ﬁcaatrueteﬁ‘and following two re-
viﬁiansgftha,finéi farm;@f*tha‘iﬁﬁ@rumsnxfwas'gi?en‘tafazl
Iﬁuﬂipr%hiéﬁysphaai pupils taking axylaratary'inﬁustrialhaxts
courses. The reliability of the tést'was checked statistically
and norms ?dr‘?ortsmautn*'V1rgiﬁia school system were
established. |

I, QUESTIONNAIRE DATA

The industrialearts measurement knowledge test was aéu
gigned ag a pencil and paper typeftastgla so the gkill {perforw
mance) factor was not included; only the knowledge (of measure=
ment) factor wes considered in this studys. Inclusion -or rejecte
ien of measurement knnwiadge items for test items was deterw
mined by classifying the items checked by the respﬂndeats into
calumns labled "much™ and "magtery" as one category, and
columns "1ittle™ and "none" as another category. The

18 .
Buprg« pe 5.
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measurement knowledge 1téms-enéake& by a majority or over 50'
per cent of th$ raaponﬁents in the columns “munh” and ”mastery“
were seleeted for inclusian in the teat¢19

camman practice ana experienae in teaehing are faotcra
wnich may he relieﬁ upon to help define 3udgment concerning
Aareas. of knowladge abauﬁ which pupils should knaw. The invesw
tigatar seleeted the industrialwarts inatructara ef the state
to help judge whieh‘maasuramﬁnz knowla&ge ﬁha teat shoulﬁ be
aoneerne& with.‘_fv |
N Tha general ;ggoggatiog saction cf the Questionnaire
sh¢wed that the avarage Virginia indastrial~art$ instructor

had apyroximateiy ten years teaching experience in his field
and represanteﬁ twenty-six different fielas of industrial-arts
instruetion, ranging from the fourth grade through college
level. The heaviest concentration of experience was in the
eighth grade through the eleventh grada, an& furtharmnre, the -
achool year 1950-51 fonna the majority af tha iu&ustria1~arﬁ3 )
inatxuctors also teaching in thase gradea, Another interesgte-
ing fant disclosed that a major number of the school syatems
represented by the llﬁ shop instructors began &néuatrial~arﬁs
prngrams in the seventh or eight grades. ?hersfore, the ine-
vestigator. believas that the 0piniona expresaed by the indust-

rial~arta instruetors who represent such a wide range of

19 See Q&es%iaﬁu&ire. Pe 12-14.
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,.“exparieme and xzrainingt,ﬂafmr& a wvalid basis for the con=-
,. struction of quastions in the :junior»high schacl measurement
| knowledge msm ‘rhe questicnnaim tabula’bien indicated that
fart.ywnine items in thimeen sections ghould be 1nclude& in

a’ Tha seutiox;s :La“blea E&eﬁr ¢

the measuremant knowledgs testa, ,
M,ﬁ u‘bgg &W an& "1 ul 15, Wore ¢checked ”_.Lit’tsla'*

or ggg,," by a l&rga yememsage of the in&ustrial»arta S.na»

atruaww on tm questwmire‘ Therefore, tem :items “auy”

id W%W& as well ag "@%
gree" in the ,@m.,_}_- Section were also excluded as the. basis

&

) and "mmca” a,n tshe Lic

'for ﬁeat, Inch, foot, yar&@ and ﬁ.aaan were the only items,
aut of over a hundred ehciees that the inéastrialmarﬁs in~
stz‘ucwrs seleeteﬁ for inclusion by nearly unaminous opinion,
All items in the Linear Measure Section were checked as im-
-portant enough to be useé as bases for test questionse
Thirty«four items out of the :t’artfy«»nine selected by the ahaza
1nstruetars for inclusion wex:a chosen by more than & 2 to 1
'-mascritm, while thirtymfaw af the fiftymtw itens were e::'tw
‘.nludea by the same x*at:m. . The selection and raj%th& a‘.ﬁ‘ imms
o "be included in the measurement knowledge test by the. indus t-
rials-arte teachers indicated a eloaa agreement in a majeriw

of cages, X

Newﬁirk and G»raena, ope. glt., ps. 324

21 See Table I: pp. 16-18s -



INDUSTRIAL-ARTS TEACHERS CHOICES OF ITEMNS FOR
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INCLUSION IN A MEASU'REMENT KNOWLEDGE TEST

- VALUE~
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g.

. w=ox
B e

' :&nc!:L
ESA Ui

T wzmo=

EOTH

‘m

Y&I’ﬁ L

Foot :
Inch | ‘

| Hads® Imh
|Quarter ‘Inch

Eighth Inch
ﬁimeenth :x:mm

Metar \
Decimeter
Centimeter
(IMi1limeter
Kilomever
Kilowatt
Kﬁmmﬂe

' :Sm: bo:t.s :
wPi

LMMM

° Degrea

" Ineh

’ Foot '
ATriangle
%Per Cent
vV~ Square Root

Linear lﬂeaaure’ o

'Metrio ﬁg@m‘ L

05 |Half rﬁ;.m;

Pint

Cup. .. L
@Ezzce

Decinal Measure

1. Whale l%lumber
".+1 -Tenth :
+ 0L mdmﬁth
«001 Thousandth

+0000). Hundred "
aQﬂGOQl. mniomn

0%, 0ircle

1se° ‘Straight Line

.. 80° Right Angle ‘
60° Angle .

thuse Angle

_...aw. Messure

.95 Gallon
1061 Quart.

+000L Ten Thausanﬁ'ahé
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WC&USION EE A MEQSURBMEEW KNOWLEDGE. ‘I‘ES‘.I’

. Varue
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VALUE

W= o=

L

o
Bl ak-ic Rk

T'ﬁizatg mﬁﬂtg
Scale

Erctraatar';_J P

Compass .
Caliper
Micrometor
|| Voltmeter -
Ammeter
Divider

(Pigures .

Raﬂtangla
Square

. A.angie

‘ ﬁ&ra&e

| Cone -
'eyiinﬁar
Hexagon
Octagon
Paralxelogr&m

Square Measure.

Square Yard
Square Foot
Square Inch

Practions
Whole Numbers.

wagu

'§3€§§§5‘“~1§;

(]
e
2

|Mixed Numbers

Multiplication i
;*“btraation .

%2
22
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TABLE . I(continued)
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Ream =~
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,?ﬁm&mﬁn

Gubic Yard
[ Cubic Foot
: Qubic,lgah
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|| Parts of e-ma.e

‘"‘fweireumrereuce
1. 76} “Diametey
‘98 ;'iiaﬁi.na
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‘@ha“?biiaw%ﬂé formyla Wag used to approximate. the .
'numher af teaimiﬁamﬁ that should be alleted o each seation
Qf the Quesgzannaare«
Number#éf qpestionnaire items

in each section:»a y'”k' 75, (Tha number of
' -4 " test itams}s

(Ths numbar of . questionnairs.
,it&ms to be included from
‘all sections)s -

Th%@numﬁéé of test iﬁéﬁé‘f@yrésenting.eaeﬁ aeléa%ed question»
naira ztam waa developed by tha usa of the above formuiae The
test originally 1ncludea ‘more than seventy»five items, whiah
inoiﬁentxy seemsd suitable for a rortwaiva to fifty minute
‘time limit, This number {seventy~five) was arrived at ex-
permentially by glving a logger test to forty-nine juniar«}i
higﬁ‘SQhanl yupiis’and gamputing'the‘averagé.QOmpléticn time.
| Gne of tha most satisfactsry and reliable objective~ |
teat axaraiaes in the measurement of &ndustrialnaducatian
infermaticn is the mnltiplewraagonse.za After study ui authorn
‘ities 1& the fielﬁ of test aonstructiﬁn, Lin&qniat in partaen
7u1ar§g$ it was ﬁeei&ed tﬁ use a cenaiatent typa of item,
namﬁly mnltipienraapanse, throughaut the test., An attempt

iwas also made to use as much nonwverbal material aa poasibla

33_@%, ps 109,

3

28 E;, Fo Lin&guist, Edneational.ﬁﬁasurement {Washe
ington, D, Cs : American cguncil of Education, 1951). Do 175.
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in the development of ths'mnlﬁiblé#responsebiﬁemsw. The '

.- general suggestionS'fcr'ccﬂstrubtiqﬁnpféobiégiive test ltems

listed inAGreaﬁ@g Jorgensen, and Gerbériah2$'~werewélﬁaély

followed in constructing the test$

25

Tha plan suggested\bw'ﬂemmers and Gaga was adherea

ta in %he develapment of the’ direetimaa fur aﬁministering

an& searing the teat26 A -geparate answer sheeﬁ was devised

'Qnrwh;ghjthe pupil recorded his answeraggv

ing’éay’%as also davexoyﬁdwga

- A menual scor=-

} II, TEST TRIALS AND REVISIONS

.| '.The test was given to a group of fifteen pupils--
-£ive from each of the sixth, seventh, and eighth grades
respeetivelyc Aftar study of the results, the test was
bevisea and changes were made to eliminate items that

.. were too diffioult, toa sasy, anﬁ pﬂnﬁiy stated, A re-
cord of all questions auhed by pupils during administering
af trial test, aided in making nepessary reviaiona. Phe

revised test had a total of eightyeﬁiﬁe;testvitqmﬁg

'196’" '34 Greene, Jorgensen, and Gerberioh,19@4;eitgﬁ PP 118%=
- 25 H, H, Remmers and N, L. Gage, Educational Measure-
egt”gggvﬁvgluation {New York; Harpers & Bros,, 9435. Pe 197

' 26 Sce Appendix B, P 59,

37’533 Appendix By pp. 60#61
28 See ‘Appendix B, PPe 60=61
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The number of items in Part 4, the dJumbers Sectich, was
doublcd in order %o reduce error. it was felt by the in-
vestigator that in this scction, whickh involved arithmetic
compubtation, that chance error might be introduced in single

item precentation; thus, the number of items was doubles and

in the georing credit for the Numbers Section was helved to

keep tlhe total possible score at seventy-five, The arrangee
ment of items in the test booklet was changed to confora o
the organigzation of items in the gquestionnaire, The decision
to use the timed method for glving the test was also mads at
this time. These changes necegsitated a new set of directions
and a new answer sheet with a new gcoring key.

The revised test was given to thirty-~four sixth,
seventh, ané eighth grade puplls, The maXimum time aliot-
ment for the individual sections of the test was established
at the point where 90 per cent of the pupils completed thre
tast,zg This suggested time schedule is included in the in-
structlions for adninisteriag the test.50 Again the resulis were
checket and minor revisions were made,

Following the second revision, the test was given,

29

G, M, Ruch, The Objectlive or New=-IType Examination.
(Chicago, I1l,: Sco%t, Foresmen & CO., 1929)e Ps 104

0
“* See Appendix g, Do 59
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duping the fall term of tho achool rear 108152, to 21 sixth
erade pupils, 55 seventh prade punils, and 145 eiphth grade
pupils for a total of £21 pupils enrclled in exploratory in-

31
dustriasl-arts courses,
ITI. STATISTICAL PROCILDURE

The Pearson producte-moment forrmila was used to compute
the reliability coefflcient of the two halves of the test by
the split-half method using the odd and even numbered items,
The reliasbillity of one-~half of the test was established, and
following this, the Spearman~Drown prophecy formula was used
in estimating the reliability for the whole test, The standard
error of the coefflcient of correlation was computed for all

grades, Table lo. II rcveals the Humbers, Half Test Coefficients

of Correlatians, Whole Test Coefficients of Correlations, and

The Standard Error of the Coefficients of Correlstions.
TABLE M0, II

COEPI ICIENTS OF CORRELATIONS AND TIIZ STANDARD IRROR OF
T1HE COERFFICIEITS FOR TIW MEASUREINNT KIOWLXDGE TEST
GIVEN TO TIE SIXTI, SEVEITI, AUD BIGINII GRADE PUPILS

Grade  Number of Coefficlents of Standard Error
Pupils Correlations _ of Coefficlents
lalf Teat Whole Test
Sixth 21 «7869 3807 «084
Seventh 55 8012 28885 «048
Eighth 145 83477 «9176 +060
2l

See Test. DPp. 25-47



Hormz for Pertsmouth, Virginis school system were
developed for the investigatort's owm use.sz The percentile
curves show that the eélchth grade runs raother consistently
gbove the other two graodes; however, about 18 per cent of
the elghth grade fa2ll below the medium of the sixth grade.
the medium of % e sixth and seventh geades vary but two points
while the difference 1n medium of the scventh and elghth grades
is four points. The 0y of the elghth grade is approximately
the same as Qp of the seventh grade, Also the sproad between
the sixth and seventh grade in Q3 1s six points while between

he seventh and eight grade it 1s only four points. In regards
to Qp all three srades show approximately the same four point
spread. The coefficlent of varlatlon between the sixth and
seventh grade shows .a variasbility of nearly 80 per cent on
measurement knowledge. DBetween the seventh and elghth grade
this coefficient is nearly 90 per cent, Also between the sixth
and elghth grade the coefficient of variability runs nearly

91 per cent,

52 see Fipure 1. p.24
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PUPILS, ON THE INDUSTRIAL ARTS MEASUREMENT

KNOWLEDGE TEST



INDUSTRIAL ARTS TLST
MEASURIZMENT KNO.LEDGE

DIRECTIONS

This is a test of your achievement, in the elementary
grades, of Measurement Knowledge,

The test is made up of 12 parts. Each part will be
timed.

There are 85 guestions in the test, .

You are to start and stop working at Teacher's Command,.
Try to answer all questions.

There are several angswers suggested for these questions,
3elect the answer which you think is correct, Place an
X through the letter of that answer on the answer shecet,.

Do Lot Mark Test Booklet. All answers must be on the
angwer sheet,

Following is a sample question to show you how to mark
your ansJiers,

Sample
l. Gasoline is sold in what way? Angwer
a, pound
be. gallon 1. a. X, c. d.
Ce CUp .
de ounce

Fill in the space provided for name, school, age, and
ade, at the top of the answer sheet, '

DO NOT TURN PAGE UNTIL COMMAND IS GIVEN:
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INDUSTRIAL ARTS TEST

26

a, rod

b. inch
¢ foot
d. yard
e, meter

PART I
The picture below represents which one of the following
measures?
/ 2 3
\3 36 *

The picture below represents which on of the following

measures?

— 12—

a. yard
b, foot
c, meter
d., rod

e. inch

The picture below represents which one of the following

measures? a
L
| b,

| i
(S

eighth inches
sixteenth inches
half inches
quarter inches
inch

The picture below represents which one of the following

‘measures? a.
b.

N a;

€.

The picture below represents which one
measures? a.

b.

C.

d.

€.

(TURN PAGE)

sixteenth inches
eighth inches
quarter inches
half inches

inch

of the following
quarter inches
half inches
sixteenth inches
inch

eighth inches



INDUSTRIAL ARTS TEST 27
PART 1

6, The picture below represents which one of the following
measures?
a., sighth inches
b. sixteenth inches
c. quarter inches
I I d. half inches
I l e. inch

7. The picture below represents which one . of theffollowing
measures?

a, sixteenth inches

b. quarter inches
ce. half inches
d, inch

ee ©ighth lnches

8e If an inch is divided into halves which onc of the answers
below would be the correct number of parts in the ineh?

a., four

be sixteen
Cce. tWO

de. cight

%o hich answer listed below would be the smallest part of
an inch?

Qe half

be. sixteenth
c. quarter
de eighth

10, which answer listed below would be the largest part of
an inech?

ae sixteenth
b. half

ce. eighth

de guarter

( DO NOT TURN PAGE)
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INDUSTRIAL ARTS THSY
PAaRT II

The sign (/) 1s the same as which one of the following
answers?

a, foot sign

b. dollar sign
¢, per cent sign
d. inech sign

e, degres sign

This sign (%2) is the same as which one of the following
answers?

a., dollar sign
be foot sign

¢+ inch sign

de degree sign
e« per cent sign

This: sign (/) is the same as which one of the following
answers?

ae foot sign

b, degree gsign
¢es inch sign

d. per cent sign
e, dollar sign

If John wishes to order a 28 inch bike from a catalogue,
which answer below shows the correct way to write this?

a, 28¢
b, 2811¢
Ce 26%
d, 28°

John also wishes to order a 12 foot bcat, which measure
below shows the correct way to write this?

Be 12°
be 12'¢
Ce 12%
d. 12°

(DO NOT TURN PAGE)
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Wileh answer below ig thoe eorrest name for bottle & in the
above plecture?

ae quart

bs pint

Ce gallon

de balf piat

Which answer Dbelow is the correct namz for bottle X in the
picture?

aes pint

be gallon
Ce quart

de half pint

n the plevure?

[
[

Which answer below ig corrcet for bottle ¥

ae £allon

be guart

¢e half pint
de pint

Eicht boys buy a gallon of ice cream and divide it svenly,
which answer below shows the amount sach would receive?

Ge quart Ce half pint
be pint de halfl gallon
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INDUSTRIAL ARTS TEST
PART 1III1

5+ If each boy receives a half pint of milk, how many boys
will 2 gallon serve?

a, 8
b 4
Ge 16
de 32

6o Four boys wish to drink a quart of chocolate milk, if
each receives the same amount which answer below {s correct?

a. gallon
bs pint o
G half pint

( DO NOT TURN PAGE)
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INDUSTIRIAL ARTS TEST
PART IV

This number (75.) is the sane as which ore of the
followinz answers%

as tenth

be whole number
cs hundredth
&+ thousandth

This number (.%) is tho same ze which one of ths
following answers?

6.» Whole number
b. thousandth
¢« hundredth
de tenth

This number (,58) is the same as which one of tas
following answera?

@« thousandth
b hundredth

¢. Whole number
de tenth

#hich answer below iz a tenth?

Be 0742
b «05
Co 7e

de o8

Which answer below is a hundredth?

Be e

be «74
Co 894
e N

(DO NOT TURN PAGE)
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INDUSTHIAL ARTS T24T

FAR T V

The riocture below represents which one
following answers?

The picture below represcents which one
fellowing answers?

The picture below renrecents which ons
following answers?

The picture below represents which one
following answers?

A 90 degree angls 1s the same as which
answers below?

ae cGirecle

b, straight line

¢e half a right angle
de right angle

(TURN PAGE)
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of the

45 degree angle
90 degree angle
180 degree angle
360 degree angle
75 degree angle

of the

75 degree angle
00 degree angle
180 degree angle
360 degree angle
45 degree angle

of the

180 degree angle
45 degree angle
90 degree angle
360 degree angle
75 degree angle

of the

360 degree angle
180 degrece angle
45 degree angle
75 degrec angle
90 degree angle

one of the



Be

33

Lioolndl Al ades LusT
FARTV

A 4D degree wngle ls the sauc
wusvers below?

fe Tight angle

be holf a vight angle
Ce CGircle

de straicht line

(DO NOT TURN PAGE)
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PART VI

The pleture below reprssoents which one
ansuveras?

[1[2]3]{4|5|@|7|8|9 101112

The pleture below reprosents which oue

34

the followlian

~scale (rule)

conpass

, yard stick
, divider

the following

yard stick
divider
compass
scale (rule)

which one of the instruments below wWould you need to

draw a straight line?

(DO NOT TURN PAGE)

8¢
be
Ce
de

compass
scale (rule)
divider
protraoctor
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INDUSTRLIAL ARTS 'WEST

PART V1I

This pleture represents which one

This picture repressnts which one

D ——

This picture represents which one

This picture represents which one

@hich figure in the list below is

a, square
be. rectangle
C. Circle

d. triangle

(TURY PACE)

of the answers bselow?®

(39S
b,
Cs
d.
Ea

square
triangle
gircle
rectangle
octagon

of the answers below?

Ay
be
Ce
d.
Se

rectangle
cone
square
triensle
cirecle

of the angwers below?

8
Do
Cs
de
€

souare
cube
triansle
girecle
rectangle

of the angwers below?

Se
be

Coa
d.
Ce

nost

rectangle
cube
¢ircle
triangle
hexagon

like a pancake?

35
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INDUSTRIAL ARTS TEST
PART VII

6. Whieh figure in the list below is most like a pat of dbutter?

ae. rectangle
b, c¢ircle

Ce SOUATE

d. triangle

7« Which figure in the list below is most like a dollar bill?

a. circle
b. square
cs rectangle
des triangle

8. This pleture represents which one of the answers below?

a. Square

b. rectangle
c. triangle

d., circle

e, trapezoid

(DO NOT TURN PAGE)
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INDUSTRIAL ARTS TEST
PART VIII

A dozen aprles could be evenly divided among how many
boys?

8a 8
be ©
cs 15
d. 18

Eggs are usually sold by which one of the following ways?

As bushel
bs oOunce
s pound
de dozen

John's mother brought home 24 oranges, how many dozen
was this?

s
bs
Ce
da

Wk OM

‘A pound of candy was divided between 8 boys, how many

ounces did each receive?

a, 8
be 2
Ce ©
de 4

Mary's mother spilled half of a pound of sugar, how
many ounces remained?

e 932
b. 8
Ce 186
de 4

(DO NOT TURN PAGE)
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INGUSTIRIAL ARTS TEST

PaiT IX
1, Which one of the answers below describe this number &%)?
1, Which one of tho answers below describe this number Uk)?

ae decimal

bs whole number
ce mixed number
ds fraetion

’ 1
2. which one of the answers below deseribe this numbor (44) ?

as. fraetion

be decinal

te. Whole number
d. mixed number

53¢ ihich one of the answers below desceribe this example
(7x10)%

a, division

b. subtraction

c. addition

d. multiplication

4. ihich of the answers below describe this oxample (882)%
a, addition
be division
ce. Subtraoction
d., multiplication

5 Add («#ork on scratech paper, mark answver on answer sheet)

387 0. 47188
42715 b. 49189
86 c. 43188
d. 43178
6, Add
4% a. 15%.
54 b. 154
64 Ce 16
de 16%.
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Be

10,

11,

12,

INDUSTRIAL ARTS TEST
PART IX

4 1lb, 9 o0z,

-1 1D, 8 oz,

Subtract

5945

4672

Subtract

54

S )7

Subtract

01 4

50 %4

(TURN PAGE)

Oaas

be
Ce

IO,

7
13 8
14 V4o
13 /5
13 7/40

£t, 11 in,
Tts 1 in,

fts 6 in,

1b, 1 oz,
1b, 3 02,
lbp 1 s P
1b, 1 oz.

39 5



INDUSTRIAL ARTS TEST

PART IX
13+ Subtract
7 1lbe 7 0Ze ae 2 lbo 5 oz,
5:“1}13‘ 12 O3 be 1 1bs 11 0Ze
Cse 13 lb, 6 oz.
de llbo 12 oz.
14, Multiplication
2 S a.é/;
-S x B De 6/7.‘
Ce 5 
do{//p
15, Multiplication
4 ‘5_ X 8 % a. 12 4/6
| " b 39 3%
ce 32 34
e 37/
16, Multiplication
95/6 X '/5 153" 9 ;50
be 1 7/6
c. 9 243

17, Division

98‘1564 as 25

18, Division

(TURH FPAGE)



INDUSTRIAL ARTS THST
PART IX

19, Division
144 | 1584

20, Dilvision !
Te vz

(DO NOT TURN PAGE)

41

8 110

de 12
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THLUSTERTAL ARTS TEIT

whEAL -~
PLIRT X

l. W#Which answer below is the same as part X in the picture?

as end
b, edge
c. face
¢, side

2, #hich snswer below is the same as part Y in the picture?

2. end
be top
c. edge
de bottom

Se Which anawer below is the same as part 2 in the picture?

aes top
be €end

edge
8: fa%e

{(TURT PAGE)
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LHLUSTRIAL ARTS TLsT

PART X%

Which answer below 1s the same as part U in the plcture?

ae Width

be thickness
Ce length

d. heighth

Which of the answers below is the same as part V in the
pieture?

2, length

b. thickness
ces depth

d, width

wWhich of the answers below ls the same as part W in the
picture?

aa thilckness
b, width
Ce l,engt'h

A block of wood similar to the above picture, would have
how many surfaces? ‘

e
b,
Ce
d.

O oA

A block of wood similar to the above picturc, would have
how many edges?

as 1
be 2
Ce 4
de 6

(TURN PAGE)
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INDUSTRIAL ARTS TEST
PART X
9, A block of wood similar to the above piecture, would have
* how many ends?
as 6
by 4

ce 2
ds 1

(B NOT JURN PAGE)



1.

2.

Se

4o

45
INDUSTRIAL ARTS TEST
PART XI
Z

which answer below is the name of part X in the above
picturc?

a, circumference
bs radius

Co diameter

d, degree

#Which answer below is the name of part Y in the above
picture?

a, diameter

be radius

Cs &rc

d., circumference

#hich answer below is the name of vart Z in the above
picture?

a., circumference
b. diameter

c. degree

d. radius

The diameter of a c¢ircle is the same as how many radii?

as 4
be ©
Ce &
d, 8

(TURN PAGE)

——— DA
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INDUSTRIAL ARTS TEST
PART AL

5, Which of the parts below is the longest part of a circle?

a, diameter

b, radius

C. arc

d. circumference

(DO NOT TURN PAGE)
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INDUSTATIAL ARTS TEST
PART XII

Mrs. Jones' kitchen measures 12 ft., by 15 ft., how many
square feet of linoleum would she need to completely
cover the floor?

&8s 27 8qs £U,
be 4D 8Qe fta
c. 180 sq, ft,
d. 90 sq. fte

Mr., Brown wishes to paint his bedroom floor which
measures 15 £ft, by 20 ft, If a gallon of paint will
cover 200 sq. ft. Which answer shows the correct amount
of paint needed?

ae 1 gal-
be 1% gal.
Cs 2 E2l1.
de 2% gal.

A square foot is made up of how many square inches?
a, 12 sq. in.
De 36 SQ. in,

Ce 72 5Ga. in.
de 144 8Q. in,

(DO NOT TURN PAGE)




CHAPTER III
SUITARY, CONCLUSIONS, AND RECOIIIFINDATIONS
I, SUMIARY

This study accomplished its avowgd purpose to construct
a pencll and paper test for discovering, in terms of measurement
Imowledge, the achievement level of junior-high school pupils
at the start of an industrial-arts exploratory course, Using
such sources as elementary text books, elementary source books,
and the offielal Virginia slementary state course of study, items
were ldentifled for inclusion in a questionnaire which was
designed to reveal what should be asked on a measurement knowledge
teste The questionnaire was distributed to all white industrial-
arts instructors in Virginia,. |

0f the 101 items listed in the questionnasire forty-nine
were selected for Inclusion in the test. The forty-nine itgms
were classified in the following categories: Linear !‘easure,
Symbols,; Angles, Decimal lleasure, Liquid Hegsure, Instruments,
ambers, Flgures, Terms,. Parts of Circlé, Square lMeasure, and
Miscellaneous. HMNetric HMeasure, Cubic MHeasure, and Formulas
were not selected as sultable for test items,

Since the items for the questiomnalre were ldentified
from standard text books, courses of study and the llke, and

since 115 industrial-arts instructors selected particular items
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from the 1list; it is bvelleved thot the test had curricular
validityve

After the test was siven to 21 sixth, seventh, and
eirhth grode purnils the reliabitity of the teot was computed
using the s»lit«half methods The "whole test" coefficient of
correlation for easch grade was U085 8%y 925 respectively,

It was also discovered that certaln specific items such as,
item numher 6, Part VII, item nuwmbers 24 3y 4y anu 5, Part IV,
end item 1y Part I show the need Jor revision in ovder to make
the test more offccetive.

The percentlile curves for the three grades sitow each to

be approximately the same variability in measurement knowledges
I¢ COVCIUSICHS

Cn the basls of the foregoing data, the folliowing con-
ciusions seem to be justiaiod:

l, The test was reliable gtatistilceallys

2¢ The test vac vellidey The test seemingly had curri-
cular valldity.

3¢ Cn the basis of the results it is concluded that the
tect has value, when used as an achievement testy in locating
incividusl differences on the incivicual as well s the class

level in industriul-arts messuvement knowledge,
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4. The test needa rovision before it may be given

effectively to additlonal groupse
II., RICOMMENDATIONS

In view of the above conclusions the following
recormendations are made:

1. A further study of industrial-arts readiness to
determine the factors necessary for inclusion in an industrial-
arts test should materially a2id in the development of this type

of testing.
2, The development of a skill factor test of measurement

ke

would be another worthwhile addition to supplement the measurew

ment knowledge test.
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4 Lawrence Circle
Portsmouth, Va.

Mey 16, 1951

Dear 8ir!

Dr. B. H. Van Oot, State Supervisor of Trade and
Industrial Education in Virginia, has given me permission
to send Qquestionnaires to the Industrial Arts Instructors
of the State, in order that I may secure information for
use in the construction of a diagnostic industrial arts
test of measurement skill and knowledge. This test to be
designed for use on the junior high level,

It is hoped that the study, of which the test is to
be a part, will be of value to industrial arts instructors
as an aid in improving course planning in the light of
individual differences of pupils.

All information you submit will be treated confident-
ially and impersonally. Names and places will not be used
in the study.

Your immediate attention will be greatly appreciated,
a copy of the completed test will be sent on request.

Sincerely yours,

Chester H. Gutzler
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FOLLOW~UP=CARD
- (cory)

5/23/51

Doar Sirt

Thank you for your prompt responsse to my
guestionnaire, If you have 80 requested,; a
copy of test will be sent you upon 1its come

. gl&ti@ﬁ.

In case you have not; as yat, completed
the questionnaire, please do so ab your -
earliest convlence, as your reply 18 necess-
ary for the canstruetian of this test.

Sincerely,
Chester H, Gutzler

BT
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DIRECTIONS E‘GR ADMINISTERING
scea%gg_wzs%

There is a tobal of seventy five possible points on
this test. The arithmethile Bectioa‘iPawt IX) is scored one
half point for each correct answer. Provide scrap paper
for working this section, Apply rules of good testing
when administering thls test. When scoring count only cor-

rect answers.

SUGGESTED TIME SCHEDULE

Part 1 5 minutes

Part 1I 2 minutes

Part III 3 minutes

Part IV 2 minutes

Part V 3 minutes e
Part VI 2 minutes

Part VII 3 minutes

Part VIII 2 minutes

Part IX 15 minutes

Part X 4 minutes

Part XI 2 minutes

Part XII 2 minntes

TOTAL TIME 45 MINUTES



A

MEASUREMENT KNOWLEDGE TEST -
AKSWE%E%HEET

NAMB . . SCORE ____ - cAeE
SCHOOL . . ' GRADE LEVEL, |

DIRECTIONS ¢ I"mas an X throngh thé letter eoweapanding
Lo to the ahaice of aarrwt answam

ﬂ,m:a” g e

1, ai be 0s @ 0;
R by G4 -
3 b Ce. G
"t‘ff@a & ﬁt G
?_b& ﬁa &é

PART 1.

10 8¢ Ds Cq @l Ga
2e 85 B ¢o de 04
3e 84 'ba’ Ge G4
4y B Ve GIN Ay O
Be ao‘ be o d, @)
Be 8B ¢ by co de
Te @* by Cp ds 04
8e 8s b ©h de €4
Os Bs %@ Cs ds oo
3.@. By W T 5. €4

PART II

%. ae g;m g}é: PART VII
s B » 3‘ e 2k V
3- “he Gu ﬁc (=7 lq &a bi de Cs
4e 9« ﬁ)« o d, 8e Ro¢ 8 bp d?’ )
Bé B¢ be Co @i s 34 8s be G 4, @
4 8. ) ¢co dy 04
PART - I1I 56 8¢ be &b da ©,
' . 6. 8e b, &) 4. e,
1. 84 be % Q¢ €8s T e be @4 44 o
" Be 2. bs - de €4 B 84 b, @ de e, » -
Be Qe @u c. @ o, : e &é bg% de ®e
4 8, V), ¢, ds ©, PART VXII 2¢ s be @) ds 65
5¢ B be @o de O P 3‘ £ @ ¢ ds B
Be 8o by @ do €0 1, a.®, Co Qe @¢ ., 4o a4 b, él %. A
o B¢ 8e be ¢, % ey . Be B be 0o Qs €.
PART IV 3, B¢ B 6, Q) 80 6. @) bs €4 du 64
‘ 4. ag% Ge do €y 7o Bs by 6, @ e.
1o 8. @l 0o do 00 50 8. B) ¢4 de ee 8. ai B o4 do e
2¢ 84 De Co @'*a. Be B be ds © 6
Je Ba @ Gs Qe Go ‘
4& B i O @1 ‘G;
Be 86 bh ¢y ds €0
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 MEASUREMENT KNOWLEDGE TEST

PART XI N

1s ae @B oo de @4
2; @ b# 3# ﬁ,; @‘
3e @3 be s E’l ;%é,

‘ﬁ. &c bi 5,

»51-”3: b- 36‘ a*‘

~ ANSWER SHEET

KEY mmimad.)

'1’&&‘1‘ Xlﬁl

1s &né.@a dd \?s

2i A

5& a& b% ﬂ'w é $6
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