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_ABSTRACT ‘

A study was conducted -to-measure::the facility of kindergarten pupils in-

taking an FYCSP Criterion Exercise on--optically scannable sheets. Three

-

types of response boxes were tested, .It was -concluded -that .pupils are.
able to-handle a ten-item two-sided test with minimal practice and

-directions..
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1.

priate -answer, A machlne readable Criterion Exercise is necessary

’ -
PRELIMINARY TRYOUT OF OPTICALLY SCANNABLE FYCSP CRITERION EXERCISES

Introduction

Little attention has been paid to the ability of kindergarten
children to use optically sgannable‘respbnse—sheets in .an instruc-
N —~
tional management -setting. Pupils,participating—in,the,SWRL FYCSP

- M - - N -, - 3 - 3 ‘ 3
presently use a one-sheet, four-page set of multiple ch01ge items,

selectlng their answer by,plaC1ng an "X" in the box under the appro-

to permit éource'data:athmatiqn of -an’ instructional management
system,.
Theiefgfeszchree'réépénse'fofﬁatS*Werezdgsignédiféré?re:IMS;

stallation tryout. The forms: contained ten résponses per side,

~

fhféeytESans¢—ghgiq@s;p%f 1tem;:éapiétgie”fof:eaghfﬁuﬁbéied:resPdpse,

. . | . ] . o .
-and -a -page number. Additional features:-included- precoding -of program

‘name, unit number; .and page number,. as ‘well -as--space for a-binary
3}

-pupil code, ihug,,while:chezébnteht is the -same as the FYCSP-Crite-

) ;iqniuxerCise,;thééEhreg,fbfmSzdiffgr'1n-é§peatéh¢e3—Eh@*ﬂéin:differ; .

egge—beiné—teﬁ items-ﬁerrside versus five:

“Two- schools;. -a. total of five Pindergarten -.¢lasses, in :the -
Los- Angeles City é;hools,,were selected for work in the tryout. While
the purpose of the tryout was manifold, a ba31o>intention was to B
determine if pupils below: grade one C?n?propéfly £i11 inca'oﬁticaliy
Scénnable:Critgrioﬁ:Exeréi§¢ form, 'Péychgmétrié 11tératufe—suggests

‘that grade ‘three is the minimal lowest :grade level tu introduce these




forms, but the IMS situation is sufficiently different that feasibil-

ity at the:kindergarten level W%S—feit to be an attainable;objeccivé;
.. Background and Related ‘Literature

-Gaffney and Maguire (1971) conclude that ‘pupils in-grades. four
and five can handle—separatermark;senSe resporise sheets when provided "~
with specific,direétiqps and practice. Pupils above fifth grade were
able to make valid responses regardless of type of ins;rugtion.
Secqng%angith;rd,grgdg:pupils were unable to use separate answer /
sheets with success. AlL pupils involved, i.e., gradesitwo :thrgfgh
eight, were able :to-answer Qt,;e,sti'of}srzef—feétiifélif -when-using a test
booklet that was not machine scorable, <Cashen and Ramseyer (1969) .
also tested pupil ability "@,o—‘uSTe' separate answef sheets: ,ihf—\'rfi'—rtuéilly
the same fanner as the above :stg&y., Results indicate that third
';grade p:(;pfi"s' ,abqvej; average ability used ‘the sheets effectively.
McKee :(1967), élthgughrbtgsépting—nq:eﬁpifféal data, conclude that
third'grade.pupils"seemedto"bgablétoluse a separate answer sheet.

Culhane and Stodola (1967) administered opinion: questions ‘to.
lpupflswinzgrades bnezthfoggh'eight and: found -that all were able to
respond ‘on mark-sense 1BM:-cards, -even though many-of the marks were
too light to be read: by -machine, fl‘he dfepeﬁdgﬁt variable in this. study’
:was~théénumberrqf marks the mﬁghine could read:-in a designated £field,
while in the first:twg~studiés,*correétztespdns%g—on a;pqﬁaLIéI:for?
‘test were the criterion, ;ﬁierony@ous,(i96iéi:working with third

graders, found ng—Signtffcan;—différencé'éﬁbng;three—training,@e;hods;

‘However, arrfpupiisrwefe'ab1e~to~use'separété:aQSWer'shéetsreffeétivglyr




III. Statement of the Problem:

From these studies it was concluded- that:
1. Separate answer sheets can be used on aéhievément tests with
third grade pupils;

2. Training—pupilszoq;thgrdse of separaté sheets appears impor-

I e = -

3

- e ‘tant, but no one method ‘has been shoim to be significantly
more effective than -others;

3. MaerSensgzcéfds wérg uséd'aS'eariy as first grade to gather

3

data .on an opinion questionnaire;

&, No-wgrk'withikinderg;rtenwpupils—on:scannable,answer sheets

has been reported,

LS

»

It:b@cqhé§f°b91éu§'théc;ﬁh€‘fé¢ilit&~of?kiﬁdéigafténapupilsgin:

EhéﬁdiiﬁglS@éﬁﬁabié"f¢SPOn$§;$h¢ets is an -empirical -question. The
szOblémifOfbé'f?SOlV@dfiS'§f€3¢ﬁﬁgd:iﬁ?f59f'ﬁ?itsf
1. :Canfkindg§gart§ggpupiisaiespbnd;fbrqrgl,guéStibns,bn:gﬁmafk%

sense Criterion Exercise?

-

2. 'Hwadbeéifbfmadgsign~éffe¢§;pupil maikingwﬁghav15:? - N

3. What training materials and procedures elicit appropriate
pupil response? |
"t 4, 'Hdw;effeétivély'QQQSvthe'SWRLrbpticai=SCannep—readikiﬁdergéf;eﬁ—

pupill response sheets? -

The problem of -quality éohttql bn:SWRL;éfpd@ccionzqf'thteriOn:
Exercises has beeﬁ,iesoivgd%by:cibbs-and'Hoqﬁet5GEN?S=12-05)j It was
:determinedzthatinonCtibn:SetVicesiqoulé’pfq@qce—formS—witheptiht

tolerances, paper -stock specifications, and ink characterist'cs that would
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;

meet requirements set forthAby the Optical Scanﬁing Cdrporationa What
remained to be ahswered'waS'the question of grade 1ével, forms désign,
and- t—rair.ling appropriate :fg;r development and use oé machine —regad;ib’i,e

Criterion Exercises. ~
}

Procedures.

-

A MACETEAls o -

erterioneﬁgeféisgsifor'FYCS?_Unit T were generated. The tests
comprised one :shéét,—two sides, ten items. per side, with a picture
as well as a number for each item to- assist pupils in- -,iciéht fﬁy'i,rfg—:
the :p’r’opéi response row. Three~distractors per item :wéié presented,
with:-a response box below each-option; Pupils. were instructed: to-
£ill in'%the ‘box. under -the correct response, making suré that t’hg
mark was dark -and shiny. (Regular FYCSP directions imstruct.
:pqp"i——lé, —tc; -place an. nye- 'ifr::thg: appropriate box.) Iﬁree different
shgpésrGE—béxés—QEie'gsééﬁ :véi§i¢313ihqfiéﬁhtatt,ébd:Squa;e; The

.

eéxercises were alike 4in all other aspects.

prs

— \
A

-Characteristics of tryout materials. and regular Criterion Exercises.
are -compared’ in Figure 1.

1

B. ‘Population

Seventy-six pupils. from five kindergarten classes. in-two schools
‘were invq1Vedi 'The:agé:range—wgs'gpptoﬁimatgly:fourfanqzqﬁéihalf
ygarS'to:six"yeafs, SWRLsféqgéstéd*@hgt all -pupils involved ‘be
using FYCSP; However, at 1g§§t;;htég'cfassfogmsfwefe still

*




C..

1]

Communication Skills,Prbgram;

fYCSP-réghlar
{##/sheets’ 1
size of sheet ur x 17"
#/pages ‘ 4
#/itéms/page 5
paper stock - _refined newsprint
.40 -pound. book

ink » black

' -

-using the Instructional Concepts Program and had not begun the

FYCSP-tryout ‘(scannable)

1 A N .

'8%11 x 11v

2

10

'60--pound offsét white
Mustang with- Vellum finish

‘black .plus:-drep-out blue

for marking boxes:

Figure 1, Comparison of -tryout materials with-Criterion ‘Exercises.

Data

“Dataacomp113éﬂrmggkgrmadelby;pypiig'@nfériténloﬁZEXerciséeresﬁgnse

sheets, Darkness gf:wéfk,—digtgtipﬁ'df;pgncgr—strbké;:mq¥t1@1éé

missing, and crossed:out responses, as well as stray marks were

counted. Amount of test taking -time and- observations -on ‘teacher

and: pupil behavior were also--recorded..
N ‘ .

‘Analysls

.

Three types of -analyses were conducted: 1) -an -examination-of

the manner in-which response positions were marked, This. included

Lo

the pencil direction useéd to mark the response, the number of

ﬁuitiple;markq,:strgyaaggiﬁissipg;@arkS;-éhd~chéhggs,in response .

choice; 2) -an analysis of the Digitek DM 100 scanner's ability

~ ’

N
!




to read the pupil marks entered in the response -positions; and

3) notation of pupil and teacher behavior during. test administra-
. , .

[N

‘tion, plus SWRL observer reactions.

Tables 1-3 present an analysis of marks made on the Criter@oh

Exerclses.' The percentage figures for -all measures other than

-20 for all forms) Stray:

stray marks refer to item (Itéem N =

marks .are reported by average number per test sheet. For -each

exercise sheet,. there 'was approximately ore stray mark, which

L

Such marks -must. be erased by

-‘\

would be read by thé scanner.

—ciericél“helﬁ'before*the'exercises are tead, The percentage -of

"total items: that -contained multiple ‘marks. ranged from 6 3. percent

for the ‘square: boxes: .to- 3.1 percent for the vertical,.

:'mérkfngfhdxescﬁfédgcédiéatdtai—bf=l7~unmaiked~;espgn§ess—or
g boxes | _ POnsSes,

3.4 percent of :all items, The- other two fbrms*prdduced?a>much'
Tower ppercentage. The vertical ‘box. exercises shéhed -a total -of
16—responseéchangesr¢in§lqate@;by crossing out the unwanted

Tab1¢"4fbrés§ﬁtsf?'égﬁP?risdhfbf,glaer (five*i¢é§S—?hd:ab¢ve)§
versus younger (below five years) pupils ifi the one class, using
the horizontal marking boxés, Younger pupils fkun,der. five.years)
made more: stray marks, wultiple marks, merk changes; and left
more iteﬁsruhanswered» _ ’~?

s
1
1]

~

Horizontal




Tablé 1, Analysis of pupil marks when
weré used, Pupil N = 36,

vertical response boxes

DESCRIPTOR - N
Stray Marks 76-
T Multiple Marks 22

No Mark ' 7

1 Mark Changed . .16

3.1 -

2.2

a Average per side

- , ,
‘Table 2, -Analysis of pupil marks-when horizontal response-

‘boxes: were used. Pupil N'=

25.

 DEscRTPTOR N

‘Stray Marks. 61
Multiple Marks 24

‘No- Mark ‘ 17

Mark ‘Changed: 3

48 - -

304 vo-

Table 3. Analysis of pupil marks when square response-boxes.

were -used, Pupil N= 15;

i

_ DESCRIPTOR

!
I U o o -

Stray Marks- ; 5
‘Multiple Marks ‘ 19:

No- Mark 2

I Mark changed 1

/




. : |
Table 4. Analysis of pupil marks when horizontal boxes were
used (older versus. younger pupils). ’

DESCRIPTOR GROUP W e x|

, : Younger 43 - 1.95
~._ | -Stray Marks Older 18 -
Tk Total 61 .- 1.02
T Younger 19 8.6
MultiplesMarks  .Older 5 1.7 -
| C Total 7 24 4.8

Younger: 17 - 7.7 )
No Mark. -~ Glder 0o - 0.0 - 4
“Total 17 3.4 .o

v Younger
téme;r,ﬁ

H
]

Q
=2
e
=
o
o
a

Total

- -

o

. v

R ) .

- An -effort was made to: determine how -pupils filled 4in the response

boxes. The teachers were instructed to-tell their pupils to £ill

=

the boxes. in completely, :i!'!,ak,i’n.éx sure that themarks were dark and:
shiny They were- fnégr -told :the manner in-which they i.ve;:é: t“q -make-
their mark. ~Table 5 shows:the number- of -boxes f£illed in-by marks:
judged th*béivért’iq al f(i)%, ‘horizont al (), ¢ircular «(C), -or other
0): ™Mother" included combinations of the first -three, basically.
When preséﬁt'e,cil Wi’t;h‘: —vf@rt—i"céi? ‘boxes, pupils marked 93 percent of
S zg;he response: pqs':itiggs,—ivi‘th, :\;gfti’¢,alz ,triiarks'.., :Siici:}zséevén ;pér\,(;ejnt
of the -horizontal boxes were marked in a ‘horizontal manner. When:
square boxes 'w"éie'zuse,d',f %5 percent ofcthe marks wex;e— vertical,

‘three percent horizontal, .and' 39 -percent termed "other."




'. w

Table 5, ,Pupi/l— marking direction with three types of response boxes .

:
e i, st

Sha e/‘of )

| Respénse’ Box Verticalx Horizontal ‘ Square

| Marking Direction V H € O V H C ©0 Vv H ¢ 0}

- | Number 683 0 10 38 33 37 3 135 11 10. 38 12

| Percene - 93 0 1 5 6. 67 0 26 45 3 12 39}

Vo 3 ~
‘ ‘Response sheets possessing vertical boxes:were read by the K
. Digitek 100: Tfnscauper to determine: 1) ‘whether pupils were

able to mark |in the appropriate positions, and: 2) whether pupils

LA
3

were: able: to. make marks-dark enough to read by the machiné.
' . ‘Nineteen: errol were détected in reading 750 marks, an error raté
/ of 2.5 petcent. Fourteen-of the errors we‘redgxé,tomarl;s that
| were too light,|leaving five, or 7/10. of one percent unexplaimed
‘"misreadings" by'the scanner. " Since the horizontal and square

! ' . ,\ﬁ;equnse ’fS‘hnsa—wé‘;e' not :P'rigi;ejd‘—tpf—t;ol'qranc,es required- by -the-

scannér, they were not -considéred: in this part -of the evaluation. '

\ ‘Observations recorded by SWRL -obsérvers are listed below.

. Pupils S?@édi;ﬁéPPY;?tO"'uS?Z;Peﬂéﬂi]fs . For "T‘Qs'l!ﬁ}';@f them. it
was ‘the first ‘time: that they had used any writing instru-
< = f

ment -other ‘thancrayons. in- the classroom,

3 T
\

Y

\

By -the third i;tém\zt;hg' pupils started :to mark the appropriate

answer without specific instructions from the teacher., That

- . is, -once the appropriate ciies were given. they did not need

‘to be told to ££11 in the box.

ERIC | | \ 11 *




:exéféiééfsimiféf'tbith%<?f¢9tié¢foiterién”ExéiciSQ—usé&

i FYCSP would bs’a-great ‘help- in. the test-taking process.:

7 i@”!éﬁzﬁoﬁicéd*thét:SQY€;§}'0f the pupils, especially|thé

‘was not -consistent.
N

not maké—dérk'ma:ks,

When the cﬁ}ldren ‘were reminded after item. three to make

their boxes dark -and shiny many of them went back to items-

Ll —

one and th—tb\makgrggzgrthﬁt the boxes they had filled in

were shiny. ~Repetition:of.ipstruttiénszis?hglpful in.
s 1 -
eliciting appropriate behaviors. E

’ / b

Some teachers felt -that there are too many rows on the

test, but tﬁat,withxtra@niﬁgjthefpupils could learn how;

~ —_—

. >
to takgAthe—Critéiign Exercise, They agreed that a practice
AN oo . f

,

~ -

| ‘ - =

H

younger‘ones,turnei/€£;pageone-halfturnsothatfhey

could £ill in the horizontal boxes by making vertical
marks. Also, several students curled:their hands, so:

hat when they £illéd in the: horizontal -boxes they were

¥

still making -a vertical mark, ‘More -than one -pupil was

—ﬁOEiCed*thOuglihévtheihbfizontal%508Ebgfof@*filking,it in..

-One- teacher 1ndicated that ‘the -marking quality of the -pencils

R;ck showed that some: pennlls could 4
T~

\.

‘Testing time including directions .and- practice was approx-

imately 20 to 25 minutes..

\
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VI.

\

11

Conclusions . 7 .
) >
l o

.« While the study was preliminary, several cautious conclusions can

4 A

be drawn.'*Themmosteimportantmis thewgagtwthe,Kindergarten pupils
,appear—to be ab1e to handle a ten item per page two-sided Priterion
Exercise, Qbservation'indicated,that the w~* cee culty is that
of.identifying and maintaining theiproper Lo n:whichﬁto—make'the
response. With few exceptions; marks made by nupils were sufficiently
R

dark and complete to be read by the optical scanner. The problem of

1

_ light marks was ‘traced in somé cases: to the quality of the lead in;

" the primary pencils,

'Muitiple—marks; 4i.e., two or more :boxes.-per item~fiiied:in,;gannot
“be interpreted for correct response by :the machine," sinQ? alr marks
o N

are read While a ‘human- may be -able to- decide which response the
xv

/

pupil did: intend as: his correct answer and may be -able to remove the

inappropniate:response-byepreeprdcessing,,it is- sometimes difficult -
\
or 1mpossib1e to determine -which response is: intendeds Assuming that

‘the pupil 1ntended to make -only one -choice, two possible reasons: exist
ﬁor'multiple'marks: 1) <the pupi1 did not know ‘how -6 -cross -out ‘the

incorrect responsef(it—was;notedfin‘ciassrogmtobserVation—thatzmany

pupils do ‘not «now how or were:not:ableftormark_a—large'x);—or 2) the

,\ * ~ N B .
pupil did not know or remember -that he had: to-cross out the incorrect

N\

response.~. Stray marks: will always be a problem with scannable heets.

Thebestresolgtiontothis\situationappearsto‘be reminding.-the

,pnpils:not—to:make\extranegus:marks,onzthe:paper.,
v

-




o ‘ .
| 12
:gix\ ’ i
\,\ ’
/ ) Missigg.responses may have two causes: 1) the pupil could not

£ind the'propfr row on the page in which to £ill in his answer; oti(\

the,pupii did not -know which answer to £i11 in after he had |

Ldentlfaed the row. -

-

The directlon "in which pupils filled in the response boxes .

appears te/pe guided by the’ shape of the box. Over 90'percent:of

the marks in the vertical ‘boxes were vertical and’ approximately

1

[ two thirds of the horizontal boxes coqtaiﬁed horizontdl marks. It

i

is interesting -to mote that 45 percent of the pupils filled in the

'square ‘boxes with- vertic il marks, while only three percent of -the

pupils used a horizontal mark. It does appear; however, that

:pqpiis,couldébe—taugh;:tngseeeithet,hgrfzontalﬁmarks—ot'veggicaL
‘marks that .are-dark and complete.enough-to.be read by an-optical

‘scanner.. ?upifsiuséQ”sQQare'boxes,effeetively,zbgt the response
by i

aréa-was so large that filling: in the Dbox became almost -a coloring:

exercise. Smaller square boxes would seem more -acceptable.
. oL oo

)
- v H
VII. Suggested Revisions.® R ]

a

- Th;'deI@wingtsgggestfgns:shogid~eiiminate~mpst:ef'the;pibblems

_— N

B

.. encountered, 1)—The—ihitta§ionsgffa;pfaeticeﬂCtiteriqa:Exercise i
- ‘ should familiarize pup11s with ‘the ten-item page -and’ -the necessity
of filling in: respénse positions ‘completely with marks ‘that -are- dark
and shiny. 2):T§aehers sh@uldicheek—QQring:tﬁeaadﬁinis;rationiof—the
'Ctitepighﬂsxerefses4to,make sure ‘that pupfls—ateabnfthewrightrrow:and

that marks are dark and-complete, 3) To-help correct the -problem-of




multiple marks teachers should demonstrate how to cross dut a- filled-

in box and remind pupils once or twice-during the administration of

fthe‘C;iterion Exercise to cross out any unwanted,responses. A second

possﬁble alternative is that of issuing -erasers: ‘to pupils. In one

’ ¢

classroom %bserved, pupils used erasers with success. 4) -Teachers

N ~

should remind pupils not to make stray marks on the response sheets,

i and should check during the administering of’the Criterion Exercise

1

\ .

| - to make sure tnet pupils are marking response 'positions only.
s ; ) :

i

VIII, Further Research ] ) T

5

This study -produced: encouraging answers ‘to -the four -questions:

24477 . addressed, However, the results: must be termed pteliminary.,.The

‘ . _ folloW1ng areas should be investigated in ~depthi

~ ‘i,"th” effect “of several forms- design on pupil test taking
ibehgvio;;
2. ithe—dcveionment andérefinenent—df—tréiﬁiné;procedgfes'that
produce -appropriate ‘teacher and?bupff:respbnsezdu:ins>a§SéSSr

.

ment’;
3;“§he”¢6stequ vatious:ty?es~cf:QriterfqnfExercises, including
x :the-scénnabie—bogkiet,and:testzbdokletfsepgrate enswe;rsheet
format; -and
4, -the —detem'ii‘nat’ion: of grade levels: at which various types of
assessment deVices:maY~be;introducedaandlused>effectiveiy;

! //
\ -7 X 1

14
1
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