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Abstract
« hithough confusions about memories for performed and imagined

actinns have been observed from both adults and children alike,

clarification of the basis of children’s confusion between actions
and imaginations. In Experiment 1, 7 and 10 year olds engaged in
tvo types of tracing exercises {using a pencil and a finger; a
pentil and a stylus; or a finger and a stylus). In Experiment 2,
ehildcen traced aid {agliied bracifg pictires ising one af these
three tools: In both experinents; the aegrce of confusion varied
with éondiiion. in some CHBeS; éanfﬂsions invaivin’g éiifexent
types of tracing were greater than those involving imaginal
memories. A theoretical interpretation is developed that
enphasizes the importance of specific information associated with

motor programs for children’s decision processes.
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Children's Memory Confisions

Remenbering Actions:

i~}jf M Ana1ysis of the Soiirces of Children’s Cofitigisia

“N the thughe processes Limaived i inagining actions often
include physiologicsl conpoieits sinliat to those imoived in the
actual performance of those acEioni ie.g. HacKay, 1§ﬁii.

.. For example, quite sone tine ago, Washburn (1916) suggested that

tentative movements accompany inaginattons; &nd Jacabsei |1930]
' a0d8d Gipitlcal support, shewlng changes $1 electesijogiaphic
+ astiilty duclng dnagined roverent. fiors recently,; {rvestigators
have reported nental practice of sone sports activities (e.g.;
g ﬁ@@mamqmsﬁﬁwana&tﬁaﬁﬁiié&ﬁ&ﬁe
s rehearsal exetcises, and, soretines as effective as physical

practice (e.g., Feltz & Landers; 1983; lfcdy & Ringland, 1904;

IhEétéétihélQ, the eftect of mental practice is greater when
subjects actually inagine themselves perforning actions than whien
they fnagiie Seelng themselves performing those actions (Nigro &

- Neisser; 1983). Farthetiote; feiital practice seens fo be mone
effective vhen the indiefdsals Livolied 1n the exerclse sogtines
are aleady somewhat skilled (e.q., Corbin, 1972 Richardson,
1967). These latter two findings suggest that the motor progrss
for the actions that wers practiced mentally weze AlFeady
represented in nenory, and that nental rehescsal seens to activate
the sane motor prageas invalied i physical rehearsal,

If inagined actions are actully sindlar to those that are
mmm&@umﬁmﬁmma&m&m&mnm
did and what they inagined doing, and, in fact, they sometines

mmmmﬁ%Mmmmmmmmmma

childzen’s Memory Corfusioni

what they inagined saying (Foley, Johnson; & Raye, 1983) and; on
occasion, they are confused about what they did and what they
fnagined doing (Anderson, 1985; Foley & Johnson, 1385).

Developmental theorists le.g., Piaget, 1929; Werner, | iB)
would arque children ought to be more confused about memories
becaise of gereral confusion between the real and thie psychical.
Wernier (1948); for example, suggested that objective reality
(hased ofi percepeual expetiences) aid sUbjective evaits (€:q:;
.fi-in-taf-siesi aré Ciéariy sepatai:ed in dd.u'ii'.ﬁ but néf ih éiliidféﬁ;
"In the young child ... there is a relatively close connection
between perception and magery. This is grounded, first of all;
on the fact that the real percept possesses a great deal more of
the character of an dnage than is the case with the adult...0n the
othet hanid; fiages are |for the child) much wore perceptual i
children may consider an image not as something privy to them
alone, Bﬁé as an objective phenomenon® {pp. 389-390). Werner
fittfier diiggeats that childten becce conscious of thls
alstinctioh betwesh reallty and fantasy heticen © and § jears of
age. Eiﬁgét (Igié) Wag eéven mote déﬁbffﬁl a-ﬁﬁl_lt éﬁiiéiéﬁ;i
abilities -tﬁ éépéféfé Ehe Ofigiﬁ ﬁf fhéﬁ' méméfi’i, 1ndiééfing
that children under 11 do nof reliabiy discrininate beiween the
;béiéﬁiéai and internal (vs.i the naterial and extegnal®;

Using these theoretical ‘mitings as quidelines for the
selection of age groups to compare, recent studies have indeed
shown that children are even more likely to confuse what they did

éha ﬁﬁét they imagined doing. S5ix and seven year olds were nore



Children’s Memory Confusioris
confused 4 Than adults abouf whaf they £1id and wiat they imagined
saylnn (éoley et al., 1983} and both younger and older children (9
and 10 year olds) were more confused Ehan aaults about what they
d:d and what they imagined doxng. For example. in one study
xncludxng a variety of actions; children wete figch fore confused
tha adults aboit What they traced with thelr {ndes Finger and
What thej itagined tracing with thelr inder tinger (Foley &
Johnson, 1985).

The purpose of the present ékbétiﬁéhts is to ceek a
clarification of the basis of childzeii‘s confusions between
menories for performed and imagined actions.  Severs] alternative
xflanatiois for this nancry contision have heen elinifated;

For ékample Foley et al., {1983) asked children to 1maqine
themselves sayxng words ahd Eo listen to another person say other
words. when later asked to dlscrimxna(e memories for words they
1magxned saying from words they heard anothier person saj,
childrei ‘g performance was quite good (about §5§ iééﬁiiféil In
contrast; heir age mates did considerably worse (about 608
acchiE}) when aiscrxminating memories for words they imagined
saying from words they sazd performed. This difference in
perfornance in the two discrinination conditlons supported the
conclusion that childzen’s eontasions between Renories for
performed and imagined actions ig riot Because of a general problem
thh decisions involving memories for imaginaEIons (Poley, et al.,
1983; Johiison § Foley, 1984). This difference alss supported the
conclusion thiag young chxldren ave not unifornly more confusad
about the origin of theit aiicries s Herner and Piaget would lead

us to expect.

children’s Meriory Contusions
Furthermore, children's confusxons about mémoE éE ! I
pmmm&ﬂﬁmakMQuﬁu@ﬁumnwm

difticulty with any discriminations involving events Erom the same

general class of experisics; For example, younq children are as
good as adults in discriutnating which of €50 adults petfored
“ictions, a discrinination involving meokies Exo the sae gerersl
class of perceptual experience (Foley, et al., 1983; Foley &
Johnson, 1985), Yet, they vere worse discrininating actions they
perforned rom those they inagined perforning; a discrimination
involving nenotles that are both related to the self,

Ti BeSE to bypes of discrininations == 1.6., distinguishing
menories for who perforned which actions and distinguishing
menories agsociated with the self (percelvea and imag1ned actions]
-~ the use of specific information ig helpfal in fééalvihq the
&mmmmpammamnmmgﬁﬁﬁM;
particulif chion. both adults and children may try to remember
wheze Ehey were 166kih§ or exactly what the person looked like
when ﬁéfforming 2 particular acEion, and, responses during
metamenory interviews provided an indicatic that adilts and
children alike drew on this specific information when deciding who
petFitiied What actions (Foley & dohnson, 19841 Since children’s
discrinination vas better when they vere differentiating between
two peféépfual sources (1 €., who did what) than when
differentiating between € géli-cenerations (. e, did I do that
or 168&16& doan that), apparently, for chxldren, specific
perceptual cues associated with the actisis of otlier people may be
more readily available in nemories than specific cues associated

with Eheir own actions. What sorts of cues might then be

-F|

E



Children‘s Hemory Conusions
available to facilitate discrininating batween menories for one's
acfiéhs? |

There ate many potentially interesting conponeiits of the
HemGries for §éif-géﬁét5tiéﬁé (Bzunia; 1984; Norman; 1981 Raye;

Jdﬁnéon, g aniar; ieau- ﬂbééhﬁéhﬁ,‘iéii), éh§ of which miqhﬁ be

(Foley et al., 1983. Raye, et al., 1380). Theze components may
inr*ude aspecty of cognitxve operatxons leading ro the activation
6F 4 concept in memory. However; Ehéy fiay 5156 inciude
nmﬁmﬁm&a&ﬁﬁﬁﬁﬂma@mﬁnmawmms
ﬁwaiﬁiﬁ&muﬁfa&aéaﬁéaumaédcm@pm¢mg
For exanfle, kinesthetic fesdback assosiated with he productisi
of an action as well as feedback tb the "digtant" senses (heazing,

seean) from the prouucfs of one’s own actions may be a part of

action memories (Raye, et al.; 1980); These cies related to
kxnesthetxr feedback follow1ng the prnaucf1on of actions are based
on imnediate consequences following actics ehactmait: More
long-term consequences may also be a part of detailed mental

records of actxons (Raye, et al., 1980),

Children’s confusions {nvolving perforned and imagined
actions may reflect a general problen pith any two types of action
menories. Thus, they may also ba confused about any two actions
fﬁéy actually perform (e.q., trace with a pencil vs. trace with a
ﬁmw;m&a@@ﬂ&ﬁﬁ&&%ﬁﬁﬁwﬁﬁ@&mw
meories could vecur for at least two reasons. Childreii's
memories may be less d:f{erentlated thus, cues zssociated with
the initiation; produceisii &g consequences of their actions weuld

be unavailable to facilitate discrinination. Or, children’s

7

Children’s Meiisry Confusions
decxsion processeg may be aom1nated by the use of ona o[ these

Ehey may focus on the EacE t|at a

motox program was &nitxated (when perforning or imagxninq aii

iéﬁjaﬁi. with little consideratiay glven to information aboyt

detailed records of the actual actjors;
ﬁﬁﬁu;ﬁiéhﬁ&hé&é@ﬁ&eﬁﬁiﬁtwﬁ
explanations as the Basis fo children’s memoty Gitisions, in
the previous studies; children simply said wozds of perforned
ﬁw&idﬁﬁiﬁéﬁmeﬁdﬁﬁinaﬁmmmngmewdw,ﬂ

al., léijﬁ Foley & Johitsaii; 1985),  Thus, there weza miiiifal Cues

assoc;ated with k.nesthetic [eedback from one’g own activ1t1es

(e; 9.+ pronouncing individual worgs or tracing with one’s index

f:nger does not involve a great geal of feedback). Also; there

were no visible consequences followxng pronounclng words or
Eracxng exercises, Childah may need tangible racsids of the

consequences of their owli actions to help them d1£ferenE1dte, tor
example, what they traced from what they imagined tracxng

The present studies examineq the consequences for p

d1scrimxnaf10ns of both kinesthetxc feedback and visible records

empty

folloving ones actisns, Kinesthetic feaaback and visible

consequences were manxpulated by 1ncluding dirferent types of
pic.ures (sinple and complex lxne dravings) and di[ferent types of

tracing "tools" (f:nger, sty]us and pencil).

Tracing exercises are effecfxve fo- assessxng the e relative

amoufiE of information associatpg thh the 1n1txatxnn, productlon
fe. 9.y kxnesthetic feedback) and consequences [ollowxng one s

efforts. Theze ls very lirt]e coordlnation involved iy tracxng

over the lines in a drawing using one’s inigex E1nger However
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the s of 4 pencil or a stylus (an instrument shaped exactly ljke
a3 Eiici1; and GF the same 5iz8, but having no lead) to trace a
m&meﬁagn&&dtéﬁﬂﬁcnﬁtm%ﬁafﬁéﬁﬁi
coordination in that it takes effort to hold the tool and keep its
Joint on the lines ih the drauiig): Ths; the relative amount of
information about kinesthetic feedback is grea'er when tracing
with a pencil or a stylus than when tracing vith & finger. Kid,
since both sinple axd conplex pictures were included; ths agiit
of infornation associated about kinesthetic feedback should be
greater for GGRPIER Picties tha simple ones,

The consequcices following tracing exercises are also more
evident depending on what tool is used. The use of the pencil, in
contrast to the other Ewo; PESAUGES fore Long-terR consequences
(e.g., noticing and then remembering how éééﬁtéteiy one traced
over a particular picture). There are no visible sUElines whei
tracing is done with a finger, and the visible outlines produced
by the stylus are; &t best; faint

In both experinents; subjects weze Ercii 2 age groips |7 and
10 year olds). In Experiment 1, there were three conditions, each
ihObIOihg two different types of tracing exercises (usig i penil
Vs 3 finger; using a pencil vs. a stylus; or using a finger vs: &
stglos). In Experifent 2, there were three conditions each
involving teacing vs: inagintig; the only difference was in the
tool involved (pencil, stylus of fingez).

Experinent 1
Us. Finger condition, children traced sone simple &nd complex

pictures using a pencil, and:others csing an index finger: In tie

I ey

Children’s Nemory Confusions
Seylis vs. Finger cordition, children traced scae pictures using a
pencil and otlie:s using & Stylis. 1n the Bencii vs. styius
condition, childten traced sone pictures using a finger'and others
using a stylus.

LE children’s action menories are undifferentiated or if
thielE decision processes are dominated by one type of information
le.g:; the £age that an action #as initiated) Lien tieir
confusions about which tools they used to trace particular
pictures should be conparable scross these three conditions. On
the other hand; if eht1dEen’s acEloii eicies 1nclide specitic
infornation associated with kinesthetic Feedback and its
consequences, and if childrea use these cues when discrininating
between celf-generations, then confusions should differ across
couditions,

specifically; assnliig hat childien do oie specific cues
related to kinesthetic feedback and the visible censeguences of
actions when making decisions, the differences in the relative
amounts of information ascociated with these kiﬁéé 6F cags 163d to
@ﬁﬁkpﬁﬁdhﬁf&tﬁiéﬂ&&fﬂﬁnmmi;ﬁﬁﬂw&h
AiseEIRiAEIRG betweoh pictifes traced with & pencil From thoss
traced with a finger, since kinesthetic feedback and visible
consequences are qreater following he use of & peicil compired
with the use of a finger; performance should be iéiétivéiy good in
this condition. Secondly, the primary difference between traciiig
ﬁmafm&tﬁaﬁmééﬁmé&iﬂ%éﬁhﬁ&ﬁﬁot
Kinesthetic cucs since visible consequences following hoth kinds

of ttacing exercises aré minidal. This, ve might expect

H

i



Children’s Wemory Confusions 11
one (pencil vs. finget). Finally, when discrininating betveen
pictures traced with a pencil and 3 séyius; cues based on
Kinesthetic feedback are fairly equivalent, and the only
diftercice between these two tracing exercises involves the
mMnmmmummm&ﬁé&MﬁMtﬁ@j
cues associated with consequences are important, since there are
5ﬁﬁ&ﬂhdﬁﬁﬁmﬁih&ﬁt@édiﬂ&&ﬁ&&ﬁ&ﬁ&d

,,,,,

ﬁﬁi&ﬁééésmmnamaswmachﬂ&ﬂMﬁuﬁihﬁﬁ
condition should resenble discrinination in the first condition
(finger vs. pencil). However, if kinesthetic cues are also
ingortant, since their overlap is considerable when using a pencil
and a stylus, discrimination perfornance skould b& alss be lower
i €115 Ehizd condition compared with the first:

Hethod

Subiects. Thitty children tron sach of two age groups were
randonly assigned to one of the Ehree conditions (¥ = 60),
Children were fron two parochial schools (in Satatoga Springs and
Rochester, New York). Their mean ages vere 1.5 (range 7.0 - .11
and 10.5 (range 9,11 = 10.5). The socioeconomic and caltuzal
backgrounds of the ciildren vere quite sintiar (niddle class) ad
ﬁh&ﬁfﬁmﬁewd&maéﬁﬁi&ﬁéﬂﬁﬁaﬁﬁﬁﬁny
aaééﬁémmnﬁm;mmamtﬁﬂéﬁﬁ&ﬁ@&éﬂ@
represented equivalently actoss conditions.

Meterials. Twenty four pictures (12 sinple and 12 conplex|
were chosen from a set of 260 for which Snodgrass and Vanderward
(1980) published complexity ratings. The nemn conplexity o
detail (i.e., the anount of detail or intricacy of the 1ines) was

147 and 4.0 (o0t of 5) tor sinple and conpier ratings. The

Children’s Memory Confusions
standard devintions were .35 and .51, for sinple and conplex
pictures, respectively, In addition, for tie sinple and conple

pictures included here; the mean ratifgs were coparablé aid high

which the pictures resembled subjects’ mental images of the
pictures) (Snodgrass & Vanderward, 1380).

Bight sinple and 8 conplex pictures were selected rendonly
xon the set of 24 a5 targets and the remaining pictures vere
distractor itens on the subsequent memory test. The pictures vere
drawn by one of the authors on individual shests of white paper
(3* % 5), photocopied and bound into booklets: Siiple and
complex pictures occurred equally often wnder both tracii
exercises in each condition (e.g., tracing with a pencil vs:
tracing with a finger). the order of occurence of the pictures
during the Eracing phase was random with the restriction that both
picture types (simple vs. conplex) aid £racing exercises |trace
with a pencil or stylus) occurred equally ofteh if each Guarter in
the trial sequence.

Procedure. All subjects, randonly selected and assigied to
one of the three tracing conditions, were tested individually in
schiool roois Eich as the 1ibrary by one of three female
experineniters each of whon was represented proportionally across
conditions. Children were invited to play & detective gane, a
cover story used successfully in previos stidies [e.g.; Foley et
al.; 1983). Children were told “that good detectives do all sorts
of things and look for clues about what they are doing. So
%mamsznnaﬁy@ca&ﬁéaai&1ﬁainamameﬁﬁ

Ehis one with a penct] and other tines I will ask you to trace

13



Children’s Merioty Confasiohs 13

Siet a1l the lines if 3 pictre Like this vith this tool” [e.q.,
the stylys):

Though givei Gilifited tife to finish the tracing exercises,
children conpleted the first phase 1 15 minutes, XS children
Einished each picture, it was renoved from view. Followhg a
brief retention interval; children were surprised with a fieiory

i, For each; they were asked to indicate how they traced ths
plecire previsisly. For exanpie, they wers asked bo decide if e
was one they traced using the pencil, one they traced using their
finger, or a new plctuze fiot inclided in the previous set.
Polloving this test; they wete asked iow Ehey could tell which
pictures they traced with a pencil and which they traced with a
Einger.

Results

The results are discussed in terms of two dependent
variables: Picture recognition and discrinination £or the type of
self-generated activity involved (e:q:; EEaciig with & Edhger va.
pencill, fThe discrimination score provides s measure of the
subject s ability to remenber how they traced each picture givei
ﬁﬁt&ymﬁﬁﬁatkpnmﬁésﬁamaﬁ,ﬁaﬁainme
irst phase of the experinent.

Prelininary éhéiYﬁéé indicated that there were no sex
differences not differences ifi Ehé perforanice of the children
Eron the two schools, thus, the analyses reported here collapse
across these two variables, For subsequent anslyses; Schiffe’s
test was used; only those results significant at hie ;05 level or

1685 aré réported.

Chf1dEen ‘s Newory Contusion

m&mﬁuaenﬁtaaafa5mméiaﬁ&ﬁnnimufﬁ
nunber of picires iistakenly calied "nevt (misses] and the hiiiber
of pictures nistakenly called "old* (false positives). iﬁ a
2(age) x 3(condition) x iifypé of picture) analysis of variance on
nisses on sinple pictures (M = .35) vas higher than the mean on
complex pictures (K = .12), B{L,5) = 7.60; B <008 fhe sife
tjpe of analysis on the false positive data indicated that ehee
vere no main effects nor interactions, As the data i Tabls |
indicate, misses are quite low, thus recognition of the pictures
vas close to esiling: Nevertheless, Lt is important to include
with pencil vs. stylus) vas not close € ceiliig; as the next
Section shows, and it is inportant to realice that Che
discrinination scores neasuring memory for type of activity ate
not just another measute of picture recognition.

inéerf Eaﬁié i 8566t here

mﬁmmﬁﬂﬁﬁﬁ&ﬁémmﬁﬁamnnhm
menozy test vere also scored for discrimination perfscdiic by
computing a propottion, For example, the number of pictures the
subject correctly {dencifiad a5 Ehcie traced with 3 pencil plus
the number identified as those traced with a finger vere divided
by the total nunber of pictures correctly racagiised as *gl
ones." These proportions were computed separétéiy foi simple and

cofiplex pictures, and they are shown in Table 2:

‘el |
|
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1nSETE Table 2 aboiit here

In a 2lage) x 3{condition) x 2(eype of pictite) aialjsis of
vatiaice on the discrinination scores, there were no overali age
picture conplexity, F(1,54) = 6,17, p<.02. Schette’s test showed
that, for older childrei; there was & significant ditference in
the scores for sinple (4 = .72) and conplex pictures (4 = ,56).
However; for younger childre; i aiftereice was ot sighiticant
(M= .83 and 86 for sinple and conplex pictures, respectively).
He expected that the manipulation of pictire type would affact
ﬁﬁﬁﬁﬁﬂﬁb&ﬁmﬁ&,ﬂ&ﬁéeuwﬁsﬁﬁﬁfmﬂitﬁ&
bt ihterestihgly; only for older children.

Aso as expected, discriminition scores veried across fhe
three conditions (see Table 21 }12;5%) = .06, p < .3, The
results of Scheffe’s test shoved Eat Ehe ean discrinination
score for subjects discrininating between the use of a peicil and
afmﬁfmsawuuﬁuyMﬁ&iglj%émnﬁeﬁﬁzatm
&MMMWEMMmMMMﬁMMMm
aﬁﬁﬁﬁﬂ@b&maéﬁaaafaﬁ@&aﬁakgmémé.ﬁi
did not ditfer from those AiSCEiRinating between the uss of 3
stylus and a pencil (3 = .77),

In summary, the results of fipétiﬁént 1 are important for two
reasons. First; they show thst chilateh afe ot egially confused
ahout anv two types of seli-generations: Secodly, the fact tjt
children were 1ess confused when using a pencil tndicacss thse

cues relatéd €5 the consequences of children’s actions age

Children’s Hemory Confusions
iportant for discrinination perfornance. 1t our enphasis on the
role of consequences is correct; theii e §lisild ilss soe
differences in the degree of -confusion betveen meories for
tracing and inagining deperding on the tool involved: Thiz idss
was tested in Experinent 2,

Experinent 2

Seven and 10 year olds were assigned to one of three
Mmmaimﬁmﬁam@M&M@thﬁMM§
pictures using one of three tools: an index finger, a stylus of a
pencil, Based on the outcones of EXpeEient 1; we expected that
children would be less confused about what thiey traced and whit
thiey nagined tracing when using a pencll because kinesthetic cios
and visible consequences associated with the use of the percil
shodld facilitate the disctinination process. Confusions should
be greater, by conparisou, when tracing and inagining tracing with
there is more kinesthetic information associated with the use of 2
stylus than the use of a finger; thus, ve expected that
éﬁ&ﬁm&mhﬁﬁ&hﬁéﬁﬂ&&b&&i%ﬁtmdmaﬁ
inegiiiig involied & styivs conpared with vher they involved thie
use of & Figet,

Hakhicd

fublects. Thirty children fzon ehch of two age groups were
raidonly assigned to one of three conditioii (He30). Children were
Fron the Saratoga Springs school district with #ales &id Feiiales
represented proportionally across conditions. Their nean ages

mﬁJMmLLLNMMjM@MJJML

17



Children‘s Mewory Confusions 17
aterials and procedute: e hateriali and counterbalancing

brocedureb used in Experinent ) vere identical vith those used in

Experinent 2. When involved in imsgining, childten yere
encouraged to sit comfortably but very still during imagintng so
that they woild not give the exporimenter any *clues® about what
they vere inagining. For example, in ohe condition, childzen were
told that "good detectives are vezy carafal it to give any clues

about what they are thinking. So sometines I wili ssk you £

to trace over-ail the iines in a picture like this one: Now wher
you are inagining yourself tracing be careful not to give me any
chues of hines absiit What o &t inagining.”

several pracfiéé Erials were iﬁéiﬂééé; Cﬁiiatéh did not seen
to have any trouble understanding the nature of the tasks, and,
theit spontaneous reactions whlle trclng indicated that they
wn;ﬁf&ﬁihﬁﬁﬁééﬂr&ﬁ&ﬁh%ﬁﬁ&& For exanple,
children £ron both age groups would say "Oopsl T have to erage an
exror in g nifd; I waht ofE the Line..., (ot W, 1 giad 1’
tracing this in my nind because you can’t See ny mistakes on this
one....{or) Oh, I missed that purt; let me go back in Ay mind and
Einish." Children vere given unlimited tine to finish the tracing
eXercises, and, as they inished each picture, it vas removed from

Resilts
ﬁmﬁﬁmmamﬁﬁgﬁﬁﬁ&ématmniuém5&

differences, thus; the analyses reported below collapse across

chiidren’s Memory Confusions
sex, Scheffe’s test was used for subsequent analyses; only
resules significant at the .05 level or less are reported.

As in Experinent 1, nisses and false positives were extrenely
low; indicating plctare menoey was Wear ceiling. For Eis reason,
the analyses are not reported: (They were 1argely
nonsignificant.)  However; as the analysis of the discrimination
data shows, memory for pictures traced and imagined was not close
to ceiling, Since all three conditions in Experiment 2 involved
tracing and imagining, this factor was included as a variable
along uith the three other factors of interest lage, condition and
type of pleturs): K 2(age) X 3cordiEion) & 2ljpe of pictire i
2ltrace vs. imagine) analysis of varlance shoued Ehece were no
differences between the age groups; thus; the means in Table 3
collspse scross age. A6 shown in Table 3, discrinination scores
were sighiticantly lower For simple pictures coparad with conplex

ones; iii;sii s 5;6; Qé;bi;

Insert Eéblé 3 ébouf hére

There vas also a main effect for condition; F(2;54) = 7:9;
BOL; &d hi§ can be saen by looking at the overall
discrinination srores for tracing vs. inagining in each condition
I8 TablE 3. e iiteriction between condltion and tracing
activity (trace vs: inagine) vas also signiticant, Fi1,54) = 3.9,
BC.02. Subsequent anaiyses using Scheffe’s indicated that the

difference in the discrimination scotes for pictures that were

traced vs, inagined varied with condition. The difference was
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greatest when a finger was used, and smallest when a pencil wag

used.

In SUWATY, the results of Experivent 2 are inportait if
denoHSETAEINg ENAE blie extent to which childzon ate confused about
nemories for performed and 1maglned actions depends upon the
particular nemories invelved; Since tie results are also in the
nnmnnnnnmaannmmmnnamnnnané
of kinethetic cues and visible consequences for discrininations
nmmwﬁaﬁnmmnmmwmmn

General Niscussion

Paley afd Johnson {1935) reported that childzeii were figre

confused than adults about memories for perforned and inagiied

artJnns whereas chlldren were no more contused than adults when
dl,crxmlnatxng what fhey d1d from what they saw someone else do,

or when d15cr1m1nat1ng betweer whet two other peonle did. Whet

rema1ned unclear from pravious studies was how to 1nterpref

children ‘s ErouBIe in separating memories based on narformed
Ispeech or actions) and inagined activities. fas their difficulty
in separating memories for péiférnéa and imagined actions
independent of the cortent of those hemories? And, more
gﬁmnnﬁhﬂﬁ&inﬁw@aﬂmﬁﬂﬁaaﬁﬁm
problen associated with differentiating between any two typeé of
self -generated nenories?

The Fesilts of Experinents | and 2 suggest that the answer to
both Of EhEsE Giestiois 15 fo. The present studles indicate that
children are not equally confised abost any two types of
self~generations: In Experifient 1, the xtest to vihich they were

confused abott two types of actions actually performed depended on

Children’s Memory Confusions

the actions involved; Childzen were not part:culaxly confused
about what they traced when i5ing a péncxl and a fznger, accuracy
vas 898, In contrasn; they did mack wOrse wnén Eféélnq wlfh a
pencil and a stylus or when tracing vith a stylos and ¢inger
(aceiracy was 191 and 773, respectivelyi. In Experiment 2,
chiliren vere Rote confused In sore conditions tian i others
abolt WHAE £hey Ericed vs, whit they indgined tracing. Chiidien

Were more Confused abouf Eracxng and imagxnlng when using a finger
or & sfylﬁs Ehah wheh n's'ing a iienéil; Pinally; when comparing
mm@aunﬁmmimnwnnmnmnma
are ot u unxformly fioze coniused abouf memories 1nvolv1ng
imaginations.

The relative anount of information associated with
Kinesthetic feedback vas varied in these studies by asking
anmmmmmmmmmmm&m&&
three tools to trace: The §ae Gf 3 pencil and a stylus both
involved more fine motor coordina€ion relative to one’s idex
Einger for tracing the lines in the pletates; Tids, £hé relative
anount of infornation based on kinesthetic feedback was greater in
Cases invaiving the use of a pencil or & stylus,

nmﬁnunatmﬁmnnnwmniané&ﬁiam
mnmumnmmammummammmnmmn
the cnmpietion of the exerciééé; prov1ding additenal cues to
facilitate discriminatiod péitérnanéé: xn‘a; sifice soe 'pi'c'tii'r'eé
Were more conplex than others; visible effeces were evei fiore
evident in some instances than in others. hs we weitioiied,
ehildren held tools very securely, and carefully traced along thie

ines in the pictires. Thus, there was a fair anount of effort
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invelved in producing the responses. How might these specific
mw&&%ﬁ&ﬁﬁ%hﬁﬁﬁﬁ?

Performace vas typically good when tracing with a pencil.

Peesunably penctl eracing produced & conslderablis angint of
infornation about kinestnetlc Feedbact aid visible conseqiences,
thus increasing the identificatisi of picttes Ehat were traced
amwwmea@memmmmmmw
pictites raced with a pencil vs. those traced with 2 stylgs
(Experinent 1), While the visible consequences associated itk
the 08¢ of & pencil Were reater than those associated with the
use of a stylus, the sinilarity between the kinesthotic feedback
associated ith each €661 was considesable; fediicing bhe
aiscrininability between the memcries, and thereby reducing
discrinination performance in this condition (ses Table 2)-

The role of kinesthetic cues and viathle coiiseqiciices are
ﬁﬁhwm&tﬁaéﬁﬁﬁﬁ&ﬁi&ﬁ&éﬁ&éﬂ&ﬁiﬁmﬁd
the use of a Finger of & stylus (Expeciment 1), Fhile che
Kinesthetic Feedback aesoiated with Crcing enceeds that
associated with the use of a finger, there is still considerable
overlap between the infornation associated with tracing when a
fiiiger and 8 stylus ae used because of the absence of visible
corsedjierices Following the use of these two tools. This increase
in the sinilarity Between the two sets of menoties evidently

decteased theit discininability; &nd Hence, diacrinliiatioh
perfornance was worse when disceiiinating betveen these tyo

menories (Table 2, Experiment 1). Jiscrimination vas lgo pooter
(conpared to that observed wihen a pencil was us:d) whéii gither o

these tools was involved in discriminations involving tracing and
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imagining (Table 3, Experiment 2). When using a pencil; the
télative dlEference betwesn tracing and imagining is cor-iderable;
incrzasiig the disceininability between thest tvo types of
menories, 1{ theré {5 GEAEeE ouetlap bitwech these tws meriory
classes, then there should be greater confusion and, indeed, there
wag in Experinent 2, For example; vhen using & Fiiger of &
stylus, the relative differences between tracing and imagining are
rediced; ifcressing the siniiarity between the menory types, and
decreasing theit discrininability. Since the presence of
Kinesthette cugs 7id fiét eed to Facilitate pectowmancs in cases
involving the stylus, we can conclide thet the presence of visilhis
consequences are particalarly iRpoEEant €6 ohildren,

@@ﬁgiﬂﬂﬁﬂﬁbﬁadhﬂﬁﬁﬁﬁéé&&&ééﬁnaé
tangible recotds follsvig one’s actions ace Smportant for
children’s discrindnation “etveen nenorics related to the seif.
The!z problens reported in previous st0dies seei £5 Gocit Becaise
the information assuciated with the enactment of motor progeaic
associated with specch (Foley, et a1., 1983) or simple actions
(Foley & dohinson, 1985) did not include "extermel macker” te.g:;
How Gié Eel. when ilskiiy the tracing with 5 pencii nor bow

one’s teacing results Tooked upon conpletion). Thus, in order to
difterentiate peiotied froi iiagied ctions in these cises, one
might have to rely on more internally-based cies such as those
astociated with the cognitive operations involved in imagining

(Foley; et al., 1983].

DN
CaAD |



% Children's Wessey Contusions 23
ok, uhy night there be a developnental charge in che b
to use these {HEEEHal cies &g facilitaie memory? With jncreases

in age, ohildzen are exposed to and called upon to vse their
cognitive operations (é:@l; rehearsing, systematically seaféﬁﬁﬁg
memory) in more formal Béttih@d for explicit bﬁiﬁﬁiéﬁ or goals
{e.3., school assignments; Fimepops assignmants). Perhaps after
these ope:ations themeelves have becaie e ditfaraniisted Frop
mﬁﬁwm¢&ﬁmﬁgE%QQEM@maﬁummmhé
mmﬁmmamQJﬁmLsﬁa&umr

There 18 & alfernative vay of intcrpre‘ing our finalngs,
way that does fiot draw n specific infarmstion present tn e
menories for one’s owi actions. 1hs ¢itficulty in tnagining
ttééiﬁé may have variza with the tool children were asked to nss
auting imagining. 1t could have been, for example, that 1t yas
more dxffxcult to imagine using a pencxl thaii 1€ vas £o imagine
usxng 2 f:nger Knd, as a result, children may have been less
successful with lmagined tracing exercises that involved penicils
compared with those involving fi Fingers. The consequence of tlis
could have been to reduce the §inilaiity Betveen real anc imagined
tracing in sone cases, thereby increasing the discrininability
between the mencries associated wiEh pictires that vere traced znd
Ehosa Efat were inagined. This could arcomnt for the superjority

of chllﬂren § performance when pencils vere involved.

Fssent1a113 fhxs aIternative interpretation rests oh tﬁe
3SSUMPLion that chxldrnn have troubie engaging in 1maginal
activity "on demand,"

However, e are not persuaded by this alternative

interpretation, in past, because there are ample examples of

Chi1dcen’s Wenery Condusions
deliberate syabolic play otivities (ane type of eal{-gencration]
that imvolve children’s delberate contral over imaginal
activitiat iTein, 1975; Yaokey & bel]igetia; 1991, iore
IRGEENTELY; Ehare s ovidsios 0 puggest that chi Jdren can follow
expliclt 1magery instructions, generating visval 1mages in &
‘ashion slwilar to adilts iﬂohnson, Raye; Hasher & Clhizoijak,

1978}, Mso; flie wiy in Whith chijdgen manipuizte visual images
opparently resembles that of adelts (Faii, 1965; Narmor, 19761,
Mot only can thiey follaw explicit {iagery instructions, but they
3180 26eA £ spontaneously GRieate {mages i & £ shion sigilar to
ado*s. For exanple; Xosslfn #nd Bowci {19731 reforted that if o
new sentence op a recognition tegt Oroduced & v1sual image similar
to af 1mage broduced by an old g sentence children make recoganon

errors. And In some recent Work, chilgren as young as 5 engage

in spontaneous and elaborative imaginal activities iwvolv;ng

aLditory and visuai inages in mehner sinilar to adults (Foley
Childzen’s spontanec.s Fepazks during the tracing and testing
ph§§e§ of Experiments J and 2 are also inconsistent with the 1dea
that children are unsble o engage {n ineginal activities on
demand, They SponEaneoust Comented {e,g., “phewl*) about the
eftort involved in tracing with a Pencil or & stylus ang they
frequently comented sbout ghe *Gredicts® of their eforts, Sone
expressed pleasure that this “wag not 3 pest® because of the
nunber of times they went off the linss, when imagining, children
often comieited that they were "reljeved" hecaise we coild ot &ae
ehelr WISEaKeS prodiced by the percl g0 & they were “ttacing if iy

mid." It is interesting to Rote tipt Implicit in these rearks

IND
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ate children’s self~evalustlons or affective reactions to their
own vork, iéiégiéﬁi that we suspect are important for
discrimination processes, In fact, children’s spontaneous remarks
afe conélsent with our preferred interpretation, one enphasizing
the role of specific cues associated with motor programs for
discrininating between aifferent types of ackivities.

Our studies suggest that children’s memory confusions depend
on the extent to which those mewories share comnon and specific

features associated with their production and consequences (ot
lack thereof). The more sinilar the menories, the nore likely it
will be that children need to *inspect® those memories more
carefully, exanining coes based on fine distinctions
differentiating those memories. when these fine distinctions have
specitic external markers (e.g., self-initiated effects of the
enviromnent|; children’s confusions are noticeably reduced;
Hovever, when even finer distinctions are required; perhaps
involving the use of cognitive operations associated with the
iNIEIAEIGh BF Activities (real or Lnagined) chiidren seem b0 bo
very coifused:

Our enphasis on the role of inforiaticn associated with notor
progeans also inplies £hat the involvament of the self &S the
agent in the imaginations is critical. If cues associated with
specific motor prograns mediating one’s actions are important,
then who one imagines (onesélf or someone else) should have

inportant and different consequences for memory confusions. Some
iéw W6k we are doing suggedts that this is, in fact the case.

Wheh childten iwagiiie thensdlves; they ire wore confused aboit

Children’s Memory Confusions
what they did and what they imagined than when they Lmagine
soneone else (e.g., parent, friend) (Polej & Santind, 1987).

conclding on & nore general polnt, the assuaption that
children are uniformly confused about €he origii of Eheif Heiioties
1s quite prevalent {Johnson & Foley, 1984; Flavell, 1986).
However, our studies suggest that careful attention must be given
o the types of nenorles we ate conaldering before predicting
chiléen’s memory problens, Furthetnore; an analjsis of artion
memoties in terns of recent fiodels of ACtiGH systens §4ens to be &
Eruitful way to begin the specific sources of children’s nemory

confusjons.

2
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Footnote
L. The discelnlnation scores vere slightly skeved in a positive
direcEioh. Derefore thelk arcaln Lranstornations vere caicuisted
and the analyses of varlafice were calcilated for thens
transfornations; The tesilts vere the GaRe a3 those reportéd for
the nontransforned scores. For purposes of clarity, the |

discrinination scores thenselves are reported
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Table 1. Mean Nuabet of Missesi Pictire Recognitio,

Expériméﬁf i

Pictures
Simple Conplex
Trace with
Peicil ve: Fifiget 35 05
§éyins vE. Eingéf 35 .30
Pencil vs. Stylus 35 00

Children’s Memory Confusion:
Table 2. Mean Proportion Discrimination Scores Eor

Simple and Complex Pictutes; Expeiniant |

Pictures
Simple Cemplex
Trace with
Peiici] ¥, Finger 3 33
Sty V6. Pliger Y 83
stulds vs; Pencil 76 3
33

{
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Table 3. Mean Proportich Discrifiifiation Scores For

Simple and bompiei Eicﬁufégi Eﬁpéfiﬁéﬁf pd

Simple
TFACiNG & libgining Tracing
Using a finger
while tracing .92
while iragining i61
trace vs. imagining:
overall discrimination .77
Using a stylus
while tracing .82
while imagining .78
trace vs. imagining:
overail discrimination .80
Using a pencil
while tracing .97
while imagining .92
€zace vs. ifEgining:

overdll discrimination .94

Pictures

Complex

.86

.98
.95

.96
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