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.pracqice items. More -.time was spent onffeedback following

an incorrect response than a correct

more time was spent on AI feedback tha

Abstract
VY !

Twenty:nine eollege undergraduates completed practice
problem ' to learn the concept "Trocha&c meter," Teceiving
either o) feedback (NF), correct answer feedback (CA),
attribute isolation feedback (AD). Subjects 4ecorded their’
confldence in their answers,for both practice and test items,
and the amount of time they spent studying .the practlce
feedback‘(inECA ad Al conditions).‘ On practige items, Al
feedback produceE greater confidence than NF. The subjects'
confidehce increased after the first sixf(out of eighteen)

4

esponse, and this

v

difference increased as confidence dncreased. For a correct

increased and overall,

answer, time decreased as confidence

W

CA feedback. For

an incorrect answer, this direction reversed for AI and CA
feedback conditions from.mediuﬁ to high confidence. On the
test, Al and CA feedback conditions had hore correctaanswersrh

and higher_cenfidence than the control NF group. Implications -

¢

. . . . ! .
for the design off instruction are discussed. :\V/ﬁ/
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. %ttrlbute [solation versUs Lorrcet Answer }ccdbdek LLLceCs

on Response LOHleCHLC, Latcncy, and Test Performance

This study was designed to test the effecttveness'of
feedback Variables in promotihg concept ledrning. The purpose
> ot this study was to extend the research dd;e by Kulhawvy,
Yekovich, and Dyer (in press) In addition to correct answer
. feedbaeh\ attribute 1sola 1on feedback was used in the present
study in an effort to 1mpr@ve concept learnlng Additionally,
the variable of'response confidence, which was used as ahJ o
1ndependent variable by Kulhavy, et. al. (in pressj, was also
- measured as a dependent varlable in this study The
elaboratlpn of these and other variables follows
The~Independent Varlables .investigated in thlS study
were (a) Type of Feedback, {b) Number of Practice Items
Completed, (c) Response Confldence and (d) Correctness of = ¢
RespOnse The three types of feedback used werel;ttribute
isolation (AI), correct answer'(CA)ﬁ and no feedhack (NF).
;Attrihuge isolatlon was deflned as feedback which 1mmed1ate1y
:fdllowed a response, 1nd1cated whether the response Was’ \ |
corree? or not, and then isolated all of ghe critical -
attributes of the.concept'(Merrill & Boutwell, 1973;J
” Merrill & Tennyson,«in press; Merrill &'Wood,,4974,'197sjl

Correct answer feedback only indicated whether the answer,

- was correct w1thout any further elaboratlon of the cr1t1dal

attributes of:the concept, as in Kulhavy, et.al. (1n press)
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The no teedpagk treatment ditfered from phat ‘of, Kulhavy,

b -

et.gl. (in press). in that this group nét only received no

feedback, but the;_also received no definition of Trochaic

meter. This was ‘done specifically to deterhihe”if a ceilihg
’ :

effect would result from knowledge‘obtaihed prior to the

A}
experiment. This group sarved as a control for prior
. . L3

v
q

| knowledge.
The number of praétice items’cdmpleted_w@re‘grouped

into three levels: items 1-6, items 7-12,,and'item5133vl8.

The items were analyaed by groupe:because separate analxeis

of all 18 practice items exceeded the capacity of the °
’ '

' computer program, e _
¢ ~

Response confldence\€efers to the learner's self report
.of hls/her confidence .in the correctness of the previous?

response on a practice item (Kulhavy, et.al. 1n press). -

\

. 'Pract1ce items confldence sérved as an 1ndepdndent variable ,
. . * . 2 .
) 1nf1uenc1qg the amount of t1me spent %xudylng feedback.

' Finally, the learner S. response to an individual
@ ‘ ’ preblem was 1identified as either correct or incorrect. p
’E;rors were also treated as an-independent variable 1nfluenc1ng
the amount of time spent studylng feedback .

Four dependent measures were recorded. Theée were

(a) Confidence on Pract}ce, (b) Time &pent on Feedback
"During Practice, (c) Performance on TdZt: and (d) Confldence
on Test. Confidence on practice was measured as\a dependent

-

variabls which was a function of the type of feedgack and

d
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asked students to state their confidence for each of their

) responseﬁ on the test, just as they had done on pfactice=\

ability to learn the concept, as opposed to memory or rule

Attribute Isolation -

J 1

number ot practice items completed. The contidence

variable is viewed as a dependent or independent variable,
depending on the point in time. This warrants turther
elaboration. On two successive practice problems with
feedback, confidence (chendcnt‘variaGTcﬁ, as measured

on the second problem, is a function of the ‘type of

feedback recegkcd on the first problem. It is also predicted

that the‘depcndent variable of confidence will be influenced -

-

.by the number of practleellt ms. which have been completed

by, the learner. Confldengé, unctions as an lndcpcndent
varlable on every practlcc problem in. that it (along with
several %ther independent variables) inflpences the amount
of time whicﬁ'will be Spent on feedback. , )
| The second: dependent variable, time spent en teedback
during practlce, was a measure mf -how many >econds CJLh
individual  spent stgdylng each piece of feedback Lq-the AT
and CA'cdnditions (KulhaVy, et.al., 1n press) )
‘The ependent Var%?ble of performanﬁe/on the test was -
a simpleA ount of number of correct anbwerb on the test

(Kulhavy, et.al., in press).’ . S

The depgndent measure of confidence on the.test items
&

v
A

-

items (Kdlhavy; et.al., in press). The test measured the

uéing ability.

B ' 8 \ ’ ‘ . '
L : ) . ) . .
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¢ -
\ -+ The first extension of Kulhavy, et.al., (in prese)
{ T kus\on the dependent variable. A concept test requiring
- ‘ - . N . .

. identitfication ol previously unencountered instances )
e
\ 4 t

replaced the memory level test which contajned the same

items as used during practice. This change was made to
extend the generalizability of the results to concept {
learning (Merrill § Tennyson, in press). W

The Secondlextcngion‘qu the addition of phe attribute
i;olution feedback condition. Attribute isolation feedback
has been shown to produce better performance on tests- than
Obrre%t answer.feedback (Tennysén,.Steve, & Boutwell, 1975;
Young, 1972), and it has also proﬁuced mo re efficiency in

. learning and test performance (Tennyson, etlal., 1975). |
&)) ?dr this study it 1is hypbthesized th%t:
1(a). Al feedBack will produce higﬁér ,%fidence
’ on practice items than CA feedback. Both of these
i\\\\ .. conditicohs are expecfed to prdduce higher confidence than
2 the NF conditi®n. r
16b). Confidence will be lower for practice items
1-6, than 7-12 and 13-18; and conqidence will be lower for
practicé items 7-12 than 13-18.
1(c). There willk<be an interaction between the type
of#feedback and the number of practiée items completed.

¢

As the number of practice items completed increases,

<
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confidence will increase more for Al than CA teedback
conditions, and conlidence will be lowest tor the NE

copdition. ; ‘
- . /,

J(a). Moriztimc will be spent on feedback during
1

1 . . ’
practice after ¢ incorrect response, than a correct
4

response (Anderson, Kulhavy, & Andre, 1971 Kulhavy, ect.al.,

J

in prcss).'
2(b). The Al condition will spend more time on ‘ , \
feedback than the CA condition.

2(c). There. will be an interaction between confidence

and correctness of response, . .with no difference between

. ' - \ .
correct and incorrect responses gfor low cpnfidence, a
. f ) -
difference between correct responses for medium confidence,
{ -
N

and an even greater difference for high confidence.

’

- 3. The AI feedback group will have more correct
answers on the test than the CA feedback group and the CA

feedback group will have more correct answers than the NF
f A ! . B

: . group.

4. Confidenc® on test items will be highest for the

Al \group, lgwer for the CA group, and lowest for the NF group.
. ’ , ; . ' 4

' Method ) .

N ) Task. - The task for this study was the classification

of segments of poems (ranging from one to five.lines in

: : s | -
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length) as erther trochare or not trochaic 7 The poeme,
were centered on 8% x L anch preces ot paper. The tira

: : v '
page ot the matertals asked ot the learner dlready knew how
to scan (nr>pnvtlc_vavr: The next three pages were the
divections and a page o xp l.;.i lll‘ll}[ the itmportance of the
«tudy.v In the Al Jnd CA teedback treatments, the titth
page pave d irections for determini ng tt . poem was trochaic

S N

(Figure 1).Y The no teedback condition did not have th\S

page.  The next page (in all conditions) gave directions

Y

for recording time dJdata in minutes and seconds, J
4 B
Insert Figure | about here R

.

Then the practice poems followed. - The two guestions
. _

following each poem were (1) "Is this poem trochaic?"

! - .

"tollowed by a box with "+ - over it as a reminder that

the directions had stated that a "+" was to be put in the box

if the poem was trochaic and a "-" was to be put in the box

a1

it the poem'@as not trochaic; and (2) "How sure are vou?
followed by a hexagon with ”1234”?over it as a’remindcr that
if you'gueséﬁd the answer, mark "1," if you wére soméwhat
unsufe,%f the response,mark "2," if you were somewhat sure,

mark "3," and if vou were confident of vour answer, mark "J."

.
\ )

' -
The upper right corner of every page had a box to mark the

\

!, tige when each page was started. In the AI and CA feedback

'
t . ~

- ‘ ¥ 11 | - "8

ERIC © S o

Aruitoxt provided by Eic:
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Aruitoxt provided by Eic:

For the two teedback conditions, the next page rndicated

(1971) was used for this data. The mixture of easyv, medium,

AMtrabute Twolation
b . Y

treatments cach practioe poem wan tolblowed by o bhlank prece
ot paper (to prevent the leartner trom vaJlng throueh the
paage to the answer) and a paye ot teedbac k. ! .

Following the erghteen practice atems (halt posative

e tances and halt neggptive nstances, random!y ordered

7

and eiven to all treatments an that order), was a page
statiny that crghteen test poems were to tollow and a

repetition ot the "o and Jirections tor mndicating

1e- the poem wias trochare and the contrdence scale "HI540"

that the directions page (Figure 1) was to be returned to
the booklet at this time and not used on thc test,  Time
Jdirections were repeated on the next page.  Lbighteen
randomiyv ordered (same order usced in all conditions),
prcviouﬁly unencountered test items followed. The last
page indicated that it was the end ot the program and had
a place tor recording the last time data.

The poems used were taken from Osguthorpe (1975),
Merrill amd& Tennyson (in press), and woolley (1971).
Wherever, data were availablc, an effort was made to include
51X eaéy, six medium, and six hard instances (halft each
éf.éositive and negative instances) for thc’praéticc and
tést items. The instance brobabil%}y.analysis ot Woblley

-~

and hard instances was used based on the results of"the study

12

.
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»

’ by Merrlll and Tennyson (Note l) which showed that correct

v EN

cla551chatlon resulted more often under these condltlons

s

o than when any other comblnatlon of d1ff1culty of 1nStances

g

was ‘used. )

Apparatus The booklets were held together by one- 1nch
r1ngs 'So the pages could be flipped-over. An electronlc

d1g1tar clock presented the time in one 1nch numbers

1llum1nated 1n‘?§E\ The clock dlsplayed hour mlnute and

second.

Treatments. . Three treatments were used to investigate-

vthe hypotheses given in the introduction of this study. .The_
attribute isolation (AI) feedback treatment group\receiVEd
detailed feedback which pointed out the critical attributes.
The feedback fof the AI treatment had this key in the upper
left corner: __;.= stressed syllable;_V = div;sion between | \
feet,(:::># a trpchaic foot. In thg poem itself, the
syllables were hyphenated, the stressed'syilables underlined,
theo feet divided by slashes, and\ihe trochaic feet (strekssed
sYIIagle-followed by unstressed syllable)'circled.'(See.

Fiéure 2.) A statément was then made as to whether moét'of the
feet in the poem were trochaic or were not trochatc and a "+"
.or "-" was in the box below the appropr1ate statement that

"Thls poem is trochaic' or "This poem is not trochalc.

~

13 ,
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.

T The,éorréﬁ% answef.(CKjutreatment simply had the ‘poem

]

o ' 'retyped on the feedback page along with thé\;tatement'”This -
. poem is trochaié”-qr_ﬁThis poem 1is not troc

hdic.™ The box .
SRR below ﬁadhthe appropriate "+" or "-'" in it. The final,

) R .

wtreatment-group received no feedback on the practicé items,

One practice poem immediately followed another.
. . o H I 4

—— Insert Figure 2 about here

il

‘Test, Immediately folldwing the*treatﬁents, each -
- ’ “ h ~
student began the test. The eighteen'unéh ountered test

items were scored as correct or incorrect classificatigns
of the poem as trochaic. Time data 'were recorded in the
upper right corner of every-page.  No feedback was given

during the test and no Qirections could be used to help
answer the question "Is this poem trochaic?" The tests"
items_were written in the Same format as the practice items.

«

Pfoteduré. All learners received the treatment as a
group iﬁ a one-hour block of time. Thefcléck washdisplayed
'promineﬁély in the front 6f.fhevroom.? Three differenp
'tréatmedt conditiodns were staEked in an alternating'AL,LCA}
NF order;vsé that when they were distribufed{ therevwould

be approximately thé same number of studénts receiving a

- each treatment. The students weré directed to put everything

away except for a pencil. 'The booklets were then ﬁassed
: ‘ _ c ,

.14

.
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'out and ;he follow1ng d1rect10ns were read aloud by

.. - -, .
£ > e L Attrlbute Isplation
N R _ . 11

/ &
o '

the experlmenter o |
: |

'""Put your name and your professor S name on
|

the top sheet of the paper so you will '

1

receive cred1t for part1c1pat1ng in the - N

* K ’ ¢

experlment Carcle your Glass standlng

Turn. the page and answer the questlon "Do
AT

'you know how to- scan for poet1c meter?'"’

3

ﬁor ‘the Purposes of this research study,
's’ . -
four thlngs are yery important: (1)7do not

look at anyorie else's paper (Z)fénswer all

om

questlons as best.you can, but answer
‘everythlng, (3) record time accdrately, and
/(4))dovnot turn back ohce you have turned
; o _ P

/J the page. Work'gteadily, you will have all
. the ﬁdme you need. Now tryurecordihg the
“time on this clock for oractice. '
(Exoerimehter*writes time on board and
exolains hour, minute, and second division

- u

where the t1me data is recorded ). Whenh

you have finished, close your booklet and
sit quietly until everyone is fihished.

" Are there any questions? Begin." .

A

A=
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5

When the last studentvfinished, the booklets were

collected and the students were debriefed oh the study..

- "Because of the sizes of the room and the manageable number

of students, the. experlmenter was able ta- -watch carefully
to ensure that no one'looked back through the ins ructlon
durlng_thegexperlment, and that d1rect10nlpages-were_put
aQay before taking the}teet. .
‘Design. This'study cah-be broken‘downfihto'three .

interrelated designs. The flrst corresponds with hypotheses

}(a), (b}, and (c).. The. second is ‘based on hypotheses Z(a),b

(b), aﬁ%ﬁgi . The third design is for hypotheses 3 and 4.

All three_designs follow the Campbell and Stanley (1963)

" posttest only control group deSign} The NF treatment serves

as- the control group. B

The first de51gn ana}yses the effect of type of }
feedback and number of practlce ;tems completed on confldence
™~

in practice items. It de a3 x3 repeated measures de51gn
with three letels'of feedback (AI, CA and’ NF), thgge levels of
ﬁractice-(ftems 1-6, 7-?&, and 13- 18), and the repeated
measure is across subjects per group (10 in AI feedback gnd )
NF groups, and 9 subJects in the CA feedback grouD) The
dependent variable was the subyects confidence on the
practice items. A univariate analysis of vafiance.was

~
. «
4 .
-

16
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performed | Newm?l Kuels tests were.used to interpret
the feedback and practlce effects becanse the model -
1nc1udéd the random factor of subJects The Newman Kuels
tesus compared AI and CA feedback versus NF AT versﬁs

CA feedback and practhe71tems 1-6 Wersus 7- 12 and 13-18,
" 7-12 versus 13’18 . S o A
; "For the second set of hypotheses (tlme on feedback as
a functlon of conf1dence correctness.of responge, and type
;of feedback) a2x 2x 3 design-using‘univariate analysis
< of Var1ance was performed on data which had bee%Atransformed
with a square root functlon Thls transformatlon was
<§necessary because the cell sizesi{varied from 11 to 94,
There were two levels of. feedback (AI and CA), two levels
of correctness of response (incorrect and correct on any ' ‘gf
one 1tem) and ‘three levels of conf1dencea(Low Medium,
v I and High, corresponding to conf1dence ratings of 1 and 2
combined, 3, and. 4; respeétively):g Planned comparlsons
. were run whicb compared AI versus CA; 1ncorrect versus
correct;‘and low versus medium'and”hlgh, medium versus
*  high. The dependent measure for this-hypothesie was
number 9f\§econds spent on feedback dufing'practice.
- The Ehird hypothesis (test performance as a function

of the type of feedback) and'the fourth bypothesis

i (confidence on test items as a function of the type of

'

~

: - 17
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feedhack) werevanalyzed together'with the same design.

A multivariate analysis of variance- with three levels of

1

feedback (AI, CA, and _no feedback) and two. dependent
: variables (number- of errors on test and confidence on test)

; was performed Two univariate analyses of variance were
* -4
. Tun (one on each dependent variable) and used to'1nterpret

the univariate analysis of variance results. Planned

- compar1sons were run w1th the univariate tests, compar1ng

AI and CA versus NF, and AI versus CA feedback. All

\

) - ' .analyses acéounted for any missing cells due to the unequal

J . - N's in the treatment cond1t10ns ' |
Subgects. Twenty- n1ne college students from 1ntroductory

psychology courses at Brigham Young University participated‘

in. the experiment. There ‘were ten students each in the Al

\

‘feedhack and NF treatments, and nine students in the CA

treatnent The uneven group size was due to the fact that

one subject failed' to appear for the experlment All .

subjects c mpleted all of the instrnction and the test in |

less than one hoLr.

, | Results

: ’ HypothQ51s 1(a). stated that AI and CA feedback would
~produce higher confidence than NF on practice items, and

that AI feedback would produce higher confidence than,CA




> . . r
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feedback. Figure 1 illustrates the means for hypothesis

1.67 This hypothesis“wes completely .supported. The |
eualysis of variance showed feedback,to.be a significant '
effect, F(2,26) = 17.884,.p < .0005.. Newman-Kuels tests
showed—tﬁat Al and CA feedback produce higﬁer”confidence
'than\NF, and ‘that AI feedpeek produces’hiéher confidence
than CA (o ='l611; The main effect means are: '3i®33,

2.821, and-1.611 for AI, CA’and NF treatments, respectively.

’ e InsertifigureJS about here

i

HypotheSis l(b) stated that as the number of practicek
1tems completed increased confidence would increase. - This
hypothesis .was also supported (Figure 3). It xasftested |
by the planned orthogonal comparisons of 1-6 versus 7-12 and

‘ ' 13-18, and 7-12 versus 13-18.- Practice was a. significant ‘
effect F(2;5%) = 3.377, p < .05. The planned comparisons
. C show that confidence was higher on the 1asth}2 practice
ﬂtems, than on the first 6, F(1,52) = 9;53, p~< .025. There
. was mo difference between practice- itéms 7-12 and 13-18
F(1,52) = .224, p > .05. The respective means were 2.500,

N o

2.702, and 2.663.

‘ )

Hypothesis 1(c) stated that theré would be'anYinterection
between type of feedback and number of practfte items com- *
. pleted. Thlé was not supported by the data Ft4, 52) 51.354,

p > .05 (Figure 3)

v _119 ,ggg
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‘Hypothesis Z(a)'stéted that more time would be spent

A} N

studying feedback after an incorrect reésponse, than after a
)correct response. Figure 4 illustrates the means for
hypothesis 2. This‘hypothesis was supported in the direction
predicted, F(1,330) = 45.05,.p < .0005. The means for |
incorrect and cbrrect.respbnéeshwerey 4.212 and 3.397/

’ - ! c.
respectively. * L . S

Insert Figure 4 about here , o

<

HypotheSile(b)'stated that the AI group would spend .

more time on feedback than the Cdggroup. ‘The .data also

%iypport this hypothesis, F(1,330) = 10.266, p < .005

(Figure 4). .The means were: AI = 3.999 and CA_= 3.610.
Hypothesis 2(c) stated that there]wouldlﬂe an interaction (.
between confidence on practice items and correctness of ‘

-
. [N

response: This was supported, F(2,330) = 8.536, p < .0005.
..The orthogonal planned cdmpariséns showed one significant

effect, F(1,330) = 16.867, p < .0005, i.e., as confidence

Fd

increases,xregardiess of the type of feedback, more time is

!

gpénf.on iﬁ%orrect responées than on cb{rect responses (’
(Figure 4). The, amount of_time spent on feedback is’ngg
significantly different for correct and incorrécf fésponses

. at low confidence, F(1,330) = .285, p > .05; but the time
is siénificantly different betwéen correct and incorrect

responses on'‘medifyym and hféh confidence scores. The means

_ : /
are given in Tablej 1. . )
v 5 ’
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Insert Table 1 about here

R L AN
Two additional interactions were significant. These

were not foreseen, but are reported here because the
~analysis showed them, to be s1gnificant Both rélate to

the. second ‘set of hypotheses which examined the effects of

' type f feedback, correctness of ;esponse 'and confidence
. oA
on time spent on feedback.’

Fin

- , ,. .
~ The first significant interaction was between type of

ffeedback and confidence F(2,330) = 1 .611, p < .005. The
two planned orthogonal comparisons were significant -The
first planned comparison indicates that at low confidence 3

the Al feedback group spends more t1me on feedback than the

,"CA feedback group, and fhis time is significantly lower than

for AL and~CA feedback at medium and high confidence,
F(1,330) = 7. 228 P <'.001. The second ‘planned comparison
indioateg that at. medium cohfidence the AI feedbacklgroup
spends mdre time on feedback than the CA group, and at high
eonfidence th1s is reversed F(1, 330) = 143395, p < .000S.

The, means are given in Table 2.

Insert Table 2 about here

The second sicnificant interaction is the three-way

interaction of type of feedback correctness of response,

Rl Y el . N \

and confidence, as they effect time spent on' feedback, -
F(2,330) = 4.217, p < .025. Only the second plajned

re was a

comparison was significant, indicating that t
‘5\,- !

-f
ﬂl

ar
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significant differenc? in theesinteraction of type of i
: nfeedback and correctness of response bdtween medium and
3 . ™ .
high confidence, F(1,330). = 8.220, p < 40005. but that
55,. "this interaction was/not significantly/different'between

low versus gedium and high confidence, (F(1,330) = .270,

p > .05. See re. 4 for the:%raphvof the interaction.

produce better.test erformance than NF; and that AI
feedback would produce better test performance than CA

.1\-:-'

feedbacﬁ A multivariate analysis of Varlance was done w1th

I - test. performance and confidence on test (hypothe51s 4) as N3

dependent variables and type of feedback as the 1ndependent
variable. Unlvarlate analyses were run on the two dependent

,Ar
Var1ab1es to interpret anx%(;énlflcant multpvarlate results.

The first patt of this hypothesis was supported. vThe
univariate test on performance showed feedback to be a
significant variable, F(2,26) = 13.317, p < .0005. The

-

first comparison (AI and CA 3 KF) was -significant,

F(1,26) = 2516 < .0005. The second comparison

. (AI versus CA) was ndt significant, F{f,26) = 1.114,

' p > .05. The resygective means- for AI, CA and NF are

‘. 14.700, 13.556, and '9.500.

Hypothesis 4 stateﬂ that confidence on test items
‘ would be higher for the AT and CA feedback ‘groups than for
; . _
the NF group; and that confidence would be higher for-the

Al than the CA feedback group. The multivariate test

J
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reported above justifieq a univariate test. Feedback was
a significant effect %n confidence F(2,26) = 7.551,"

‘ .
p < .005, and the first planned comparison was significant,

F(1,26) = 12.223, p < .05, i.e., AI and CA-feedback ¥pdduce
o higher confidence than NF (Figure 7). The second pianﬁéd
comparison (AI > CA) was not ;ignificant, F(1,26) = 2.520,
p > .05. The respective means for AI, CA, Lnd.NF are -
3.390, 2.890 and 2.190. ‘

3

Discu§sion"*’“~' ~

—

L o The discussion of this research study is d1v1ded into

/
three sectlyhs relating to the three 1nterrelated designs.

[y

Confldence on Eractlce items as a dependent variable.

'The results of the present experlment support two conclu51ons

L
LY

: _ regarding cdnfldence as a dependent variable. Elrst
’- ) P
- attribute isolation feedback produces higher confidence than

v either CA feedback drj}?;,gnd CA feedback produces higher
A .

confidence than NF. cand, the learner's confidence

+ ! 1increases significantly after the first third of practice.

+ The support of. the first two hypotheses measuring confidence

on practlce items 1nd1c2tes that le&rier confidence in

o
v —

1nstﬁuctlon can be influenced by the type of feedback which
is glNen. These results suggest that AI feedback be used
to produce high learner confidence in instruction. The

increase in confidence as practice continued is attributed

to familiarity with the materials, since the increase in
. N N ! -

x : Py
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cgnfidence was a constant across all treatments (the tybe

-~

of feedback x practice items compieted interaction was not
significant). A feedback x practite-interaction was
initially predlcted based on the idea that confldence

would increase 51gn1f1cantly more for the AI treatment

than for the CA/g} NF treatments. The data show that this

is not the case. -
- »

Time spent on- feedback as a dependent variable. The -

resu{ts of the second set bf hxbotheses (time spent on
feedback) completely Suppbrt.and replicate the findings of
Kulhavy, et.al. (in breee). fifst the results showing
that more t1me was spent on feedback following an incorrect
response tha cbrrect response pre;lde an extension of
the Kulhavy, et.al. (in press) research to a concept level
task. Additionally, it was found that more time was spent
on feedback when students were giVen Af\ieedbaék than whén
they werewgiven CA feedback. This 1is attributed to the

- fact that, there is more 1nformat10n available, to the learner

in the AI\\bndltlon. The third, and most 1nterest1ng

finding, also suppbrts the Kulhavy, et.al. (in press) results,

qand follows their predictions that if the instruction is not

e

understandable,.the learner will have low confidence, and

%hedback will be of 1ittleiheip; regardless of the

correctness of the response. For thedlearner who 1s

confldent that the question has been answered correctly,'

I
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there 1s no surpr1>e when, in fact, the feedback confirms
this expectation. In this case, feedback serves to confirm
an expectation and a quick glance-ét the feedback is all
thét is needed. The timevwhen feédbac&iseems to be most

r g ‘vgluable is\when.the'léarner is. confident tHat thg question
haé been answe}ed correcti}, when it actuglly has been

a

answered'incorrecfly. Thees” learner is faced with feedback

: A
‘that does not match the expectation. When the expectation

has not been cdnfirmed, the learner uses the feedback to
analyzé why the error occurred. These results indicate.
that feedback should be' w?‘ift;n in such a way as to |
'anticipate'common errors ihat might be made, and iriclude
an exg}anatlon of these-errors for the confldent but
erring student, since thls is where feedback plays the

greatest corrective role

Additional findings re: time spent on feedback as

a dggpndent&lirlable. The first of the two additional

51gn1f1cant flndlngs was the: two- -way’ 1nteract10n between

<
type of feedback and confidence as measured 'by time spent

. .on’ feedbmck. At.low confidence, the AI Feedback group
' spends more time studying feedback than' the CA feedback

group and\ihis time is less than at'mediumror high

confidence ratings. The"fact that’ (ﬁe Al feedback group

spends more time studylng the feedback than the CA group
< . ‘ .
N J S
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follows the main effect of Al > CA. It also indicates that
less time is spent on feedback by the unconfident student.

- This is 18gical since the student with low confidenca

-~
-

probably daes not uhdegstand the iqsgxuction and ?oes'not
spend ‘much time lookihg at the feedback. The unusual.
finding here is the significance of the second planned
comparison. There is a reverse between medium,aﬁd high
confidence.’ At medium ®Bnfidence, the Al feedback group
sbends more time studying feedback than the CA/fee&baek
* group, and at high confidence these groups reJerse. It is
not clear why, ae high confidenqe,wfhe AT feedbeck group
£ should spend . less time on feedbacK “than-the .CA feedback
'ju'group. Looking at the three wafalnteractlon of confldence,
type of feedback, and correctness of response may pelp to
clarify what is actually happening here. ‘ e
Figure 4 shows that this flip-flop of Al and CA
" between medium and high confidence occurs only in the case
when the iearner isiincorrect. 4When the'iearner,is
correct the graph is'as predicted, i.e.,.time decreases
‘ asxconfideﬁte increases but it decreases mo;e for the AI
feedback condition which, overall,-spends/?ere time on
feedback theh'CA feedback condition: The/unexplainable point
| seems to be why the AI feedback groug/dfg’not continue
its increasing trend across levels of confidence when |

", incorrect. Since learnersfspend increasingly more time

R 1
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on feedback.after an error, and as confidence increases,’
the predicted location of the AI—high confidence point
when incorfect wou®d be sonewhere above‘the CA-high
confldence p01nt when 1ncorrect - A’l /
This 1mp11es that there is somethlng about a hlghly
confident student, who makes an error, and has been

-receiving Al feedback that allows the utilization of

. feedback to occur more qulckly than w1th students who

have lower confldence -or who have,been receiving CA

feedback.\‘Repllcatlongo£>thrs study:will determine if it

is a stable result. :

Performance on test as a dependent varible. The

resnltswfromfhypothesis §'indicate that either type of

feedback (AI or CA) improves test performance over'the

~control. condition. This is not «n unexpected finding, but

.o X ‘ & o
it is not entirely as predicted since the AI feedback group -
\ S &0 . :
did not perform better than the CA feedback group.

Confidence on test as a dependent variabl&¢< The

analysfe of the data'on hypothesis 4 indicate§ that both

" AI and CA feedback produce higher test confddence»than

the control condition. This was not entirely as predicted

since the AI feedback oroup did, not have hlgher confldence

than the..CA feedback group.

27
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- Al feedback did not produce significantly better test

performance or test confidence than CA feedback When

- related back to the preVlOUS hypo¢heses 1t can be (Seen
that Al feedback 1ncreases learner’ confidence and is

studied longer by learners, but the actual test performance

‘ Ty

Y

and conf1dence are the same fo I and CA feedback treatment
conditions. o (\\\
In the planned replication ofvthis study, some additions
/'and changes willdbe made". F1rst the NF condition will be'
d1v1ded into- two condltlons.; one w111 receive 1nstructlons
and no feedback \and the other w11i recelve no 1;st;uct1ons
and no feedback;' The present study 1nc1uded only the
latter condition and.the inclusion of this ngw group will
allow‘for a comparison of the control group with-thejgroup'
whlcm recelves ‘only 1nstructlons. Second a -knowledge of
’results (kOR) (rlghv/wrong) feedback condition could be
"added to exam1ne the effectlveness of th1s type ovhgeedback
\ ‘ g ThlS was not posflble in this study because the nature of
- : the task neant that any KOR feedback was also CA feedback
| Th1rd rep11catlon of th1s’study would determ1ne if any of
Dthe data were m1s1nterpreted due to the three 1nterre1ated'
'de51gns of th1s study. In rep11catlon each_of the three
maJor hypotheses would be tested thh separﬁte groups of |
subjects. Fourth it would be 1nterest1ng to look at the

“

. - - increasg in conf1dence across pract1ce items w1th more

~ P B . N N

) ’ " 28
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eubdifdsions than 1-6, 7- 15 and 13-18, perhaps 4 to 6

- _ divisions. Finally, the confidence scale used in thlS

™

Cre study was a l‘to'4 scale, and Kulhavy,‘et.al.t(in press)

used a 1 to 5 scale. A replication-of this study might

inclyde the 1 to 5 scale.. Our conclusions arg that this

.study has prov1ded strong support\for the Kulhayy, et.al. g

(1n press) results and .a )ﬁds new 1nformat10n by the 1nc1u51on
i
of the AI feedback greatment and the concept level.task.

The following is a summary:.of the donclusions of this
study: |

1. "AI is greater than CA and CA is greater than NF,
’ . ~ I @ . ' ’
for confidence on practice items. L .
o , 2. i i i he last 12 pfactic;/;:;;:\

2. Confidence is higher /on

than on the first 6.

. / 3. WOre time is spent. on feedback follow1ng an

- - - Lea

- 1ncorrect response than a correct response.

4. More time is spent on AI feedback than on CA
feedback. . _ ' o T ’ 1f

S. Increa51ngly more ‘time is spent on an incorrect

. AN
answer than a correct answer a§ confldence increases.
. 6. For a correct answer,-gs confldence increases),

time Spent on feedback decreases more for the AI feedback

condition which, overall, spends more time on feedback

AN

; than the CA i;edback condltlon. L el _
4 oo L ) ,. 29 . | _ - “ y. .' . . D ‘7‘ .
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~ v 7. For an incorrect answer, there is a flip-flop A
in the direction of AI and CA feedback conditions from

ﬂ\m ‘meaEQm to high'cOﬁfidénéef' |

- 8. AI and CA feedback resulted in highe; test

x®

performance than the control NF group.

9C:)Al-and’CA feedback resulted in higher test

confidence than the control NF group.,‘

v L’
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Footnotes
lLow and medium-low confidence ratings (1 and 2)
were collapsed inpo one group because of one cell which
.. only had one observatioﬁ in it. This avoided the.
cdnfoupding of degrees of freedom with the cell with zero

A

degrees of freedom that would have resulted.
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Table 1
Means for the Interaction Effect of Confidence
' ‘ b
on Practice Items and Correctness of

" Response on Time Spent on Feedback

'

Response
Confidence Incorrect . Correct
High | 3.795 - 3.698
Medium . 4.492 3.396
Low 4,348 ' 3.097

N

/
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- Table 2 |
Means for the .Interaction Effect of Type of
Feedback and Confidence on Time Spent on Feedback
Confidence
Low . Medium High
Al 4.176 1.298 3.523
_ >
CA ®3.318 3.590 3.9 |
. 7 —
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DIRECTTONS

WIAT TS POETIC METER]

Every poem has a certain weter. It is mich Like the rhythm in music. Just as some notes
are stressed In music, some syllableg are stressed In poetry. These different stress patterns
deternine a poem's poetic meter. There are four types of poetic meter. In this experiment,
you will anly be required to learn the rhythm pattern of these types: TROCHAIC,

A

‘bhen & poen 15 made up of a repeated pattern of a STRESSED SYLLABLE followed by an
UNSTRESSED SYLLABLE, we call the poem TROCHAIC,

|

INHAT IS TROCHAIC METER]

WHAT IS A STRESSED SYLLABLE]

\

A stressed syllable 1s that part of a word that i3 said LONGER, LOUDER, OR HIGHER, in
pitch, Words that have only one syllable can often be stressed or unstressed depending on
their position in the poetic line, =~ .

A
O DOES TROCHAIC METER COMPARE WITH THE OTHER RHYTHM PATTERNS?]
The four patterns are ‘listed below. A single repetition of a certain pattern is called

a "POOT." The different types of FEET are listed below. You will encountér all four types
in this experiment, but Jou only need to learn the TROCHAIC pattern.
. _TROCHAIC STRESSED SYLLABLE, UNSTRESSED SYLLABLE
2. NOT TROCHAIC unstressed syllable, stressed sylléBle )
3. NoT t&?CHAIC . stressed‘syllablé, unstressed syllable, unstressed syllable
b NOT TROCHALC - unstressed ayllable, unstressed gyllable, stressed sylla‘le

] u
] W

Figure 1. Dir CthIlS for Al and CA treatments for determining 38
i )ﬂé poen is trochalc | -
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, ‘ START TIME:

“Rey

Ctressed syllable

[ = Division between feet,

C:::)J A trochaic foot

(wn-aur)/(“‘ h()/(:m mﬂ) (il—sw

LVERY IlUl IN THIS I ML TROCHATC

STHIS ])hM LS TROCHALC

* Figure 2. An example of attribute isolation feedback,
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