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LEVELING/SHARPENING IN THE MEMOR¥ OF SEQUENTIAL VISUAL {ﬁﬁGES

{z;'? o © .+ -L. J. and F.‘Bm Auspurn ‘ .
. : ’ . - i -‘iaw'\

S . = ‘ Introduction

. | : ) _
. : - \ v ' ) . . ’
% ' ' / R

In studylng the 1mpact of v1sual mater1als in 1nstructlon, con51deratlon v

must be made of the memoxy retentlon element of learnlng, learners are'not

‘likely ta beneflt from instruction Wthh they do not remember.: Con51derab1e .

P
v -

1nterest has therefove ar;sen in the factars which operate in the process of -

. . | A K ;
the remembering of visual images. Memory of imagés Was been defined and

Studied;in numeTous ways, one of which has been the Leveling/Sharpex::.

[

-

o : , : ' o ; , .
dimension of cognitive coptrol. This memory dimension concerns individual

\..‘ ¥ - -

- .j‘ dlfferences in._the ab111ty to retain and recall discrete’ 1mages of cradually

s changlng, sequentlally presented stimuli,  When procesglng sequentlally

. a \v‘v -

g occurrhmg~st1mull, Levelers tend‘to assxmllate or merge new stimuli with
. o P
A

’ memones‘ %f pvev:.ous c;nes and thus construct relatlvely undlfferentlate,d
P J“ . ¢

< .A
- s

- (SO malntaln dlscrete 1mpre551ons and memories. of sequentlally presented st1mu11

g _

" so that elements retain their 1nd1v1dua11ty While Levellng/Sharpenlng has

.

1mpre551ons of ongo:ng experlences.‘ Sharpeners on the,other hand, tendxto .

been-demonstrated to operate'ln verbal serlal learning (Gardner and'Long, 1960)'

» -
h : -

’ and’in recall of verbal story materlal (Berkow1t¢ 1957 Hol"man and Gardner,

1

.

1960), it has prlmarlly been studled in relatlonsnlp to visual (i.e., p1ctor1al)

stlmulu5'materlal. Slnce‘it has been. relatlvely well valldated by research

¥

-

visual 1mage$ for thlS Study
-

Levellng/Sharpenlng was selected. as .the variable representlng memory for

Several types of varlables mlght be predlcted to be related to memory

' performance with v1sual images. One group-of-rntu1t1vely related varlables '

s : . . oo 4

are those concerning visual perception skills. A,logical question is "What -

. . i . ‘ . - . . - .
. ! - i . .
. . . h . .
‘e . % . . -
[ . . ! . . .
_ ; . . . . "

-
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relatlonshlp 1s there‘between skllls 1n»oerce1v1ng images .and the ability or

.« - -

fr_u_ - .tendency.._..to remember.. them?_!.L In,the_ particular case~of. Levellng/Sharpevmhg !7 S
S .memoTy performance, 1nvolvrng graduallfnchangang‘sedoéﬁtlal 1nages, it would )
} T seem that perceptual skills concerned w1th speed and accuracy in scannlng,
- analyzing; and integrating imageadetails cgfgileéentslmight be important.
S o > , ,

The purpose of this study was to e{ép}he the relationships between three’
"~  selected variables of analysis/integration ski{l in visual perception -and.the-.
Leveling/Sharpening aspect of memory of sequential visualfimages.

]

“ g . . - Procedures. R B ~ N : o
‘Subjects. The subjects for this study were a group of” 206 undergraduate
_ volunteers enrolled in education courses at the University of Oklahoma. This

. . : \ - .
. . . . . L4 - . -
sample contained a ratio o£/fema1es to males of ~approximately 2.3 to one and

/

a ;otal of'12 rnd1v1dda}s of rac1al m1nor1t1es. No'attempt wassmade to
-’ / .
. t
examine or conté%l for d1fferences in” perceptual functlonlng -and patterns

" R o . i’ .
. . between male and female sg?jects or‘between the Caucasian racﬁ%; majority ‘and
S . "J . T : - . : : B -

Ty ethnic minorities. Since some differences in perceptual performance have been
R o . w o . ) ) ) o v . : | h
’q-f ey observed betiween these grbups and since the sample used was not drawn at

. : L . ‘e I , ° *

random, thls may have had some bearing on the results of the studv whlch was

not accounted for 1n ‘the data. ana1y51s.

\

'I'he subjects were not tested for v1sua1 handlcaps. However, all .

subjects were questloned concernlng such handlcaps, and all reported that.

-
\

> they had none excep; those amellorated by correctlve optics. It was assured,
- >

. on thls b351s, that’ all subJects were é'rmally slghted or wore OptICS which

S - T . - - . . .

SR .gave them normal.vrsual aCUItYa- All.§ub3ects who reportid that they wore'

> . R LA .

i . : . h o o . L.t . : . :

: ~corrective -optics .were required to wear them‘durln% a11.test1ng for this study.

‘Testing InStruments‘Used.' The subJects weTe glven a battery of four
- . 4’\

.":

_tests: three tests of’ perceptual skrlls in analy21ng and 1nte0rat11g vrsual -
; : flgures ‘and detalls, and a test of Levellng/Sharpenlng tendencres.‘ The four
; : SN Cy . - S .
) tests.used were the follow1ng,- A . ) S e/
. B -~ ~ B . . ) / : M 2 . . _ B Lt o
Q ‘ .o ,-. . ' . . -~ /' ) 1& , - N - o
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\\\,“ 1. Shccessive Perception Test I (SPT-1) : SPE-1 (U. S. Army Air Corps,

'MMWM;-M1944)"ismawtEStlin;motionmpicturéwformwwhichwwas;déuelopedmfor_uselin"themmllml;“w

) 9 h
L ,Wo?ld War II Aviation'Psychology Program as part of the?pil9;>selection'and
training program. It is now used.in research to test for Lowenfeld's
v1sual/hapt1c cognltlve style typology - SPT l is concerned W1th the ablllty
to observe visual figures a smdll portlon at.f.tlme and theﬂmentally . "s';;
.1ntegrate'the pleces intﬁxa whole'vjsual 1maée. The test consists of’ three__

practice items and SS actual"test items In each item ’the subject views a

pattern a small section at z time behlnd a mov1ng slot and is then shown five

sxmllar varrants from w1 ch must be selected the one wh1ch matches the A
. J - N ~
'pattern seen beh1nd the slot. The measure y1elded by the, test is the nunber'
L N
- .of patterns"correctly‘selecteﬁ. . | - “\,
"_J ' LI ) L-'o L . -

:.2. Hidden Pigures-Test (HFT) = Hldden Flgures (Prench Ekstrom, and CT

' -

< Prlce 1963) 1s sometlmes used as an alternatlve to W1tk1n s Embedded Plgures

\

Jest {\uassess the cognltlve style of f1eld 1ndependence/f1eld dependence It
.xrequlres ihe subJect to overcome" embeddedness in flgure/ground perceptlon and

'§%3~ to locate 51mple geometrlc figures/whlch are embedded or dlsgulsed w1th1n

R . "N

J
complex ones. The test is divided into two parts and éon51sts of 16 or 32.

P

~

items, dependlng on wnether both parts are used All”32 items were used:in
A o
':‘thls study.. The score ylelded by HFT 1s the number of 51mp frgures correctly
. q ; A )
. located after an adjustment is made for Guess1ng ' - f“

G - ' N -
-~

', 3. Matchlng Famlllar ngures (MPF) MFr'(Kagan 1969) is frequently’ -

3

ra
® i

K used o assess the cocqatlve styie d1men51on of reflect1v1tv/1mpu151v1ty
" 4 ,\"/ . s -
It requlres the subjéct to use/ visual analysis %kllls. The subject must -

-

-1 ¢ examine a standard in the form‘of a black and.Whlte llne draw1ng ofLa flcure
- ., .7 . i ~. ~
(such as a llon, a bedf‘a flower, etc J and‘thep'look at ‘a segles of 51mllar
T Mia - \"'\"
varlants and select the one wnlch is 1dent1cal to the standard The standard

. e .- b . -

. N\. / : . ’ -

- . - .

. , -
-~ 2 s o n

Aror general information on cognitive styles, the following article may
be consulted: -Ausburn, L., J., & Ausburn, F. B. Cognitive styles: Some
information - and 1mp11catlons for 1nstructlonal design. Educational Communicatiorn
and Technology (formerly A V Communication Review). In press.

v9 :.) T 7':- ‘ﬂ R - -‘ .-‘v‘," E '."- 5 - .{-. ' R - . : ) -
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B remains in'the subject's’view at'all~times..‘The adult form of“MFF donsists-

. of 12 test 1tems W1th elght varlants per item. Dependent meaSures obtauned g\)

’ are total number of 1dent1f1catlon errors (accuracy of V1sual analy51s and ‘

K

,,_.A_.A.m - —_ o e e _, L e e -

- -
comparlson) and mean latency or.time to f1rst response (speed of v1sual analy51s

- PO LN . ‘"\ u

O S

and. comparLson) K .o ‘ . -
4. LevellngrSharpenlng House Test (LSHT) The test used'to assess :‘ '“

Levellng/Sharpenlng 1n memory wds- Santostefano s (1971) Levellng Sharpenlng
. , N )
House Test.. Th1s test cons1sts of 60 black llne draw1ngs of a scene con-.

~ w,
. . - .

& -
talnlng a two-Story house wlth w1ndows, a door, a weathervane, a chlmnev 'a K
- . -

‘sidewalk, a- fence, 4 cloud, a tree and: a sun. The 1ntact plcture 1s o

- vy
\.

displayed three(tlmes, Then one element (the doorknob) is omitted, and the /j

.
N e’ A

f \ -
p1cture:15—aga1n shown three t1mes. " An additional element is omitted every .-

-~

Py - third t{i:l until a total of 19 elements are omitted from the or1g1nal

.- 'display, 1th the least consprcuous element elimin ted first and ‘the most

o

. conspicuous last. Each plcture is d1splayed for ve.seconds The'subgecp

is asked to tell the examlner when somethlng loois d1fferent from the =

-

preV1ous plcture. LSHT ylelds three measures*_ the p01nt at wh1ch a change

is flrst correctly noted, a total number of correct changes reported and

. - <

! "level1ng-sharpen1ng ratlo," whlch reflects a méan’ number of chan«es hhlch .

» -

.. go undetected. Thls thzrd measure’ was the one selected for’ thlS stuav The

YA ) : -
smaller ‘the levellng-sharpenlng ratlo the greater the operatron of - < . -

L4 .

~

IR sharped{ng in an 1nd1v1dual's memory of visual 1mages.
fTesting Procedures. The'206 subjecﬁs Were administeréd SPT-1 via a .
.. A

-~

v1deo tape made.from the- black and white motlon p1cture version in groups.x‘
v, ! e

- \ . -

ranglng in size from-Zl to 38 persons. The HFT was glven to the subJects in -,

‘~tire same groups’and atrthe same_sitting as the administration of SPT-I;
W The MFF and the‘LSHT_were admlnlstered-1nd1v1dually to each subject.
-* - These two tests were glven durlng the same 51tt1ng. S ;' R A

al1 test1ng was done by three examlnerS; u51ng standardlzed 1nstructlons

- .
- , ¢ »
A s

and scoring forms. : 3 ) o ‘ A

ERIC : - A , AU -
e > : ' , - , . s ot :
. N . - . « ° ° :

T ngg.
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‘ : ~ o . . ’ . k) g
S . Data Ana1y51s The relationships among the varigbles were studied with .
: K3
a correlat10nal analy51s Wthh 1nc1uded zero-order part1a1 and murtlple

[P g 4 a4, 4ot e b o o, 8 e amoe i o = e e e | O — .

- dcorrelatlons. The variables were then collapsed and further stud1ed w1th
’ s 7 - ! - .

-

‘an orthogonal factor ana1y51s. . -

Results < 7 Pa=
\eSulls . : ) ]

A-simple zero-order Pearson -correlation analysis yielded the correlations

. " among variables shown in Table 1.
. ‘ o

: Table'l R
Correlation Matrix for All Variables _.

5

Y
x

- | . ;SPT-l HFT MFF .. MFF Lsﬁéh -
. _ . ERRORS LATENCY -7 "
spT-1 3 - 1.000 ).szs** -:540**. .2
HFT o o | : i,obo.,'i;3é7f* 2012 ,-.179*;'
MFF ERRORS ~ R L | ilobqs- -.596%* 1 . 189*~
= MFF LATENCY e | f. _"Q ",_1 ‘illl : '13090}t-: -.012; .

' C e L o ~ . X e . ’ . . L N - -

LSHT - ~1.000

. :p"<.05 _ _ o . .
o . **p.01 ) L ~ e

)
A

: - o T, U , | | _ |
‘This correlation matrix indicates statistically significant relationships -

- -

both among the perceptual Variables and between three of the perceptual"

p _,variables.aﬁd'the'megory yariable;ugspecifically, memory for‘sequential | *

. - - . ° a“ . . ) ;L B}
visual images as measured by LSHT shows significant'relationship with the "
followlng perceptual SkllIS, in decendlng order of strength of relatlonshlp

FE o
o e 2 1ntegrat1ng part1a1 V1sua1 1mages, measured by SPT-l (r = -.226)

) 5

. ) - X :

b. accuracy in analy21ng and comparlng visual details, measured by - o -

..MFF errors (r = .189) o —_— S ,% -

, _ - SN . . .

.]ERJﬂj : Cg.-separatlng‘flgure from_embedding ground, measured by HFT (r = -.179)°

: ; . . Ly : 3 - o




7

~
o .

Since the MFF error and HFT variables ‘are -considerably related to SPT-1

R

‘;Mml_mﬂm_m_(rjém!:540wand1ru=M-575;rrespeCtivelyluas;weil assto,the-LSHTmmemorv,variable:_dﬂw,

part1al correlations were computed between each of these var1ab1es and the‘ -
. RN ‘
memory varlable to see 1f they were Stlll 51gn1f1cantly related to memory

2

with the effects,of SPT-1 removed- The follow1ng part1al correlatlons were

Vel
4 . N e . . Vs / }
. N - X . . . . . 1 >
-obtained:. g & , -
. ‘ .

‘a. -partial correlation between HFT and LSHT, with SPT-1 held
constant = -.061
b. partlal correlation between MFF errorsy and LSHT w1tH¢SPT~1
held constant =-.082 1- ‘ N -

v

-

e

These artial correlatlons 1nd1cate -hat the observed relationships . .
P p :

between the memory var1able represented by LSHT and the perception skllls

2 7 s

- represented by HFT and MFF°error§ can be’ attr1buted pr1mar11\ to their mutual

-
<

%elatlonsblps wrth the - perceptual Sklll of integration of visual detalls

7

represented by SPT-1.

s T A multlple correlatlon coefficient was also calculated in order to

4

determlne the degree of total, overall relatlonshlp of the v1sua1 perception
¢ var1ab1es to memornyor v1sual%1mages. Th15~mult1ple correlatlon was‘found

“to be statlstlcally 51gn1f1cant (R = 26' p, = Ol) o : - \

In totallty, the correlatlonal analy51s 1nd1cated that  the, four ’

N

‘"?'_ | perceptual Sklll variables’ measured here are, as a group related_to Leveling/ — .
. Sharpening in memory :of sequential visual images. Three of the perceptual

sklll variables measured are 1nd1v1dually related to memory However, the -

R

R rimary erce tlon skill found to be related to memory is the abi ¥%v to
iy P p P

4 7 integrate v1sual elements 1nto_yhole images; the other perceptyal skllls

apEEar-to be related to memory through mutual T --lonships.wit? this o ‘\\

1ntegrat10n varaable T < ] . S

VA It is extremely~1mportant that whlle the overall relatronshlp between the

-

L group of perceptual SklllS and the memory varlable is stat15;1tally 51cn1f1cant,
-t - ¢

T the coeffic1ent ogomultlple det%rmlnatlon 1f qu1te small (R2 .O/) Thls y

means that onlx\zivoﬁzthe variance in Levellng/Sharpenlng performance is

‘ attrrbutableuto,var1ance in the spécific perception'skills-measured here, '~



V4 i
IS

. - . J . . . LR -
which.is clearly not enough variance to be of any great practical significance.
N ’ 2 . \/‘.
some other source.

. The variables ef the study were collapsed and studied further with a
- - \ - .

T ’ factor analysis. The correlation matrix generated a\Eyd>£actorvmatrix;

- -

rotated orthogonally to‘Varimax criterion. Table 2 shows the rotated

factor ma;rix. , §w~
i S . .
Nt Ty Table 2

S

.  Factor Matrix_Rotated to Varimax Criterion *

-

| . h FACTOR I . " FACTOR II
sr-1 6911 sz
HET . i\ - es17 0839 T,
MFF ERRORS | A -14346 _— -.6915
MEF LATENCY & i o 0269 | L7076
'wf;f AEHT‘ o -f< o o ~.2906 . -.0487
by . '

Both factors Have eigen values con51aerab1y creater than 1. OO ' The'iwo

factors account for 100% of the. common varlénce among the varlables and for
45.87% of the total score varlance, which indicates the presence of con-

iz
51derab1e specific variance in  the 1nd1v1dua1 varlables

" Factor I, characterlzed by substantial loadzngs of SPT-l HFT, and MFF

7

errors and a modest loading of LSHT, appears to repreSentt"Analysis and

. Integration of Visual Elements." Factor II, which shows substantial
loadings of MFF errors and. MFF latency and a modest loading of SPT-1, appears
2 - to reptesent ngffectiveness in Scannihg.Visual Arrays." The Leveling/

! .

éharpening memory variable shows a‘modest loading on Factor+I (-.29) and

therefore a relationship to the perceptual factor it represents However,
X LAY . \ ’
Q it is important that the communality for the lemory variable (hg

= ..086) is

- : ‘ ) )

,ﬁmmM;The"large_majprity“of“yariance;jnmmemo;yﬂperfqrmaﬁce[mu;t_bemat;;ihgted”;ew;_M_A;_



?

-

< -

small in terms of practiéal importance. This tommunality indicates that only

approximately 9% of the variance in memory functioning is accounted for by

RTEE - .
the two perceptual factors. ) - .

T ) Conclusions

1

In this study; a group of sPecific anqusis/integration4perceptual
skills?weré studied in relationship to Leveling/Sharpegping in memory of
visual images. Study was made of both the relationships of the individual

perception skills to the memory variable, and of their conff?bd&ions when

\\ reduced to perceptual factors. The findings in both cases were similar.

In both cases, statisticalLy;significant relationships were found, indicating
e .
!

~ ; : v N
that visual memory is related to both the individual perception skills and

to at least one general factor generéted by them. However, these relationships.

A

. fell short of practical significance, accounting for only a small pergentage
o . . i S . . A, )
of ‘the total variance in the memory variable. Since variance in neither the

individual perception skills tested here nor the broader fa¥tors they

generated accounted for a large portion of the memory function variance, the

.

mgjérity of its variance appears to be independent of these skills. “This

suggests several possible alternative sources of variation in Leveling/

-

Shérpening performance in visualfmemory, including the following:
A. felationships with other perceptual variables not tested nere
é "B. relationships with other types of variables not tested here

% . .
C. a largely independent’ "Memory Organization" factor .

It is suggested that further studies be conducted in order to examine - -

.

‘these possibilities.

- %
L]
-~

~
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