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Feedback iy vne of the most powerfid influences on learning and achieve-
ment, Bor this impact can be either positive or negative. s power is fre-
guently mentioned in articles about ledrning and teaching, bt surprisingly
Jow recent studies have systematically invastigated its meaning. This article
provides a conceptnal analysis of feedback and reviews the evidence related
fer I15 bntprre ! o lewrning and aclieverneni, This evidence shows thad oltheugh
Jeedbuck is among ihe meajor influences, ithe ivpe of feedback and the way it
is given can be differantially effecrive. A model af feedback is then praposed
that identdfies the particular properties and circumsianees that meke i1 effec-
tive, dnd some typicallv tharmy issues are discrssed, including the fiming af
feedback and the eifects of pasitive and negative jeedback. Finally, rhis anafy-
5ie f5 uzed Io sugpes! ways in which feedback can be used 1o enhance 115 gffec-
HVENESS i ClOsyTOumS.,

Kryworps: focdback, assessment, smdent and teacher learming,

Although it is often mentioned in artictes about learning and teaching, surpris-
ingly tfew recent studies have systematically investigated the meaning of feedback
in classrooms. In this article, we begin with a conceptuzl analysis of the meaning
uf feedback amd 1 synthesis of the evidence related to the power of feedback to
improve teaching and leatning. We then propose a model of feedback that Is used
o identfy the circumstances vnder which feedback has the grealest impact.
Specilically, the research evidence related (o the different types of feedback and
their effectiveness in werms of promaoting student leatning are discossed, the dif-
ferent ways siudents deal with f{eedback are described, and the relationship
between assessment and feedback is provided, Finally, the model, together with
the evidence underpinning it, is used o show how feedback can be used 1o enhance
classroom learning and teaching,

The Meaning of Feedback

In this review, feedback 15 conceptualized as information provided by an agent
(&.g.. teacher, peer, book, parent, self, experience) regarding aspects of one’s per-
formance or naderstanding, A teacher of parent can provide commective informa-
Tion, 8 peer can provide an alternative steatcgy, a hook can provide informartion o
clarify 1deas, a parent can provide encouragement, and a learnet can look up the
mpswer to evaliate the correctness of a responss, Feedback thus is a “consequence”
of performance.
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To assist in undersianding the purpose, effects, and types of feedback, ivis nse-
ful to consider a continuem of mstruction and feedback. At one end of the contin-
umm is & clear distinction between providing instruclun and providing feedback.
However, when feedback is combined with more a correctional review, the feed-
back and instruetion become intertwined until “the process itself takes on the forms
of new instruction, sather than informing the student solely abowt correciness”™
(Kulhavy, 1977, p. 212). To take on this instructional purpose, feedback needs to
provide information specilically relating 1o the task or process of leaming that fills
a gap between what is understood and what is aimed to be understond (Sadler,
1989}, and it can de this in & number of different ways. These may be through affec-
tive processes, such as increased effort, motivation, or engagement. Alternatively,
the gap may be reduced through a number of different cognitive processes, includ-
ing restructuring understandings, confimming to students that they are correct or
incomrect, indicating that more information is available or needed, pointing to direc-
tons students could pursue, andfor indicating alicrnative sirategies to understand
parlicular information. Winoe and Butler (1994} provided an excellent summary in
their claim that “feedback is information with which a leamer can confirm, add to,
overwiie, mne, or restructure information in memory, whether that information is
domain knowledge, meta-coguitive knowledge, beliefs about self and tasks, or cog-
nitive tactics and strategics” (p. 3740).

Feedback has no effect in a vacuum; to be powerhil in its effect, there must be a
learning context to which feedback is addressed. Ttjs bt part of the (eaching process
and s that which happens second—after a student has respunded to initial instruc-
tion—whea information is provided regarding some aspeet(s) of the student”s ask
performance. Ttis most powerful when it addresses fanlty interpretations, not a total
lack of understanding, Under the laiter circurnstance, it may even be threatening 10
a student: *If the material studied s vnfamiliar or absiruse, providing feedback
should have Tittle effect un eriterfon performance, since there is no way torelate the
new information ts what is already ¥nown™ (Kulhavy, 1977, p. 2200

The focus of this article on feedback as information abont the content andfor
understanding of the constructions that students have made from the leamning expe-
rlence is oot the same as a behaviorist input-output model, Contrary to the behay-
iorists® argoment, Knlhavy (977} demonstrated that feedback is nol necessarily a
reinforcer, because feedback can be accepted, modified, or refected. Feedback by
itself may not have the power to initiate firrther aciton. In addition, it iz the case
that feedback is not only given by leachers, students, pzers, and 50 on, but can also
be sought by students, peers, and so on, and detected by a learner without it being
intentionally sought.

The Effectiveness of Feedback

The first question to ack is, How effective is feedback? We answer this ques-
tion by referring to the usual effects of schooling on smdent achicvement and then
comparing them with the evidence refated to feedback. Hattie (19599) reparted a
synthesis of over 500 meta-analyses. involving 450,000 effect sizes from 130,000
smdies, representing approximately 20 to 30 million students, on various inflo-
ences on smdant achievement. This analysis included more than 100 factors inflo-
encing educational achievement and covered various aspects of those typically
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TABLE 1,
Sunmary of effect sizes from 12 meta-analyses assessing the influences of feedback

MNumber of  Effect
Stndy Context effects size

Ekiba, Casey, und

For special education

Center (1935-1986) shndens 35 124
Lysakowski and
Walberg (1282 Cues, corractive feedback 54 1.13
Walberg (1982) Cues, motivational
nfleences, and reinfrrcement: (o 081

‘Tenenbaunt and Cues, participation,

Goldring (1585) reiforcement, feadback,
and corTeetives 15 074
Rumnel and
Feinberg (1938) Extrinsic feedback rewards 45 0.60
Yeany and Willer {1933) Diagnostic feedback in
science 49 0.32
Ehger and De
Bisi (1990) Feedback 470 .38
L'Hommedisu, Menges,
and Bripko {12490) Fromm student catings 28 034
Mloin (I19%6} Feadback 0.
Bangert-Dreowns,
Kulik, Kulik, and
Muorgan {1991) From testing 40 023
Kulik and Kulik {[983) TImmediate versus delayed 53 028
Getsie, Langer, and
Glass (1955) Rewards and punistunents &9 0.4
Wilkinson: {19511 Teacher praise 14 a1z

identified, such as atttibutes of schools, homes, students, teachers, and curmcula.
The average or typical effeet of schonling was 0.40 (SE=1{.05), and this provided
a benchmark figure or “standard” from which to judge the various influences on
achievement, such as that of feedback.

A least 12 previous mesta-anadyses have included specilic information on feed-
Irack in classrooms (Table 1), These meta-analyscs included 196 studics and 6,972
effect sizes. The average effeci size was (L.79 (twice the average effect). To place
this average of {79 into perspective, it fell in the top 3 to 10 highest infleences on
achievement in Hattie’s (1999) synthesis, along with direct instruction (0.973), rec-
iprocal teaching {0.80), sludents” priot cogoative ability (0.71), and also can be con-
trastod with other inflacnces such as acecleration (0.47), socioeconomic influences
{0.44), homewnrk ({(1.41), the use of calculators {0.24), reduocing class size (0.12),
and retention back 1 year (—0.12), Cleady, feedback can be powerful,

The effect sizes reported in the faedback meta-analyses, however, show con-
siderable variahility, indicaiing that some types of feedback are more powerful

83




TAELL 2
Summtnary of ¢ffect sizes relating to feedback affects

Number of Numberof  Nomberof — Effect

Variabla meta-analyses shudies effecis shre
Cues 3 8O 129 I.1G
Feedback T4 4,157 5,735 0.93
Rsainforcement 1 i) 19 0.94
Video or audio feedpack I b1 T 0,54
Compuler-assisted

instrietions] feedback 4 161 129 0.52
Goals and fecdback 8 640 121 0.46
Smdent evalustion {feedback 3 100 6l 0.42
Corerective feedback 25 1.149 1.040 Q37
Delayed versus Imumediate 5 178 23 .34
Reward 3 223 508 .31
Immediate versus delayed 8 308 167 024
Punishraent 1 g0 210 020
Praise i1 388 4,410 014
Frogrammed instroction 1 410 23 -0.04

than others. Those studies showing the highest effect sizes involved stodents
receiving information teedback about a task and how to do it more elfectively.
Lower effect sizes were relaled 1o praise, rewards, and punishment.

A more detailed synthesis of 74 meta-analyses in Hattie’s (1999) datahase that
included some information about feedback (across more than 7,000 studies and
13,370 effect sizes, including those in Table 2) demonstrated that the most effec-
tive forms of feedback provide cnes or reinforcement to learners; arc in the form
of viden-, audio-, or computer-assisted instroctional feedback; andfor relate to
goals, Programmed instruction, praise, punishment, and extrinsic rewards were the
Jeast effective for enhancing achievement (Table 3). Indeed, it is doubtful whether
rewards should be thoaght of as feedback at adl. Deci, Koestner, and Ryan (1999)
described tangible rewards (stickers, awards, etc.) as contingencies Lo activities
rather than feedback hecause they contain such little task information. In their
meta-analysis of the effects of feedback on motivation, thesz anthors found a neg-
ative cormelation between cxtrinsic rewards and task performance (—0.34). Tangible
rewards signilicantly undesmined intrinsic motivation, particularly for interesting
tasks (~0.68) compared with uninteresting rasks (Q.18). Tn addition, when the feed-
back was admiristered in a conwolling manner (2.g., saying that sludents pei-
formed as they “should” have performed), the effects were even worse (=0.78).
Thus, Deci et al, concluded that extrinsic rewards are typically negative because
they “undermine people’s taking responsibility for motivating or regulating them-
selves” (p. 659). Rather, they are a controlling saategy that often leads to greater
surveillance, evaluation, and competifion, all of whick have been found to under-
mine enhanced engagement and regulation (Deci & Ryan, 1983).

The most systematic study addvessing the effects of various types of feedback was
conducted by Kluger and DeMisi (1998). Their meta-analysis included studics of
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TABLE 3
Summary of effect sizes relating o types of feedback

Moderntor MNumber of effecrs " Effzct size
Correct feedback
"T1g coerect 114 043
"Tis incorrect 197 025

Task feedback abont changes from
previous trials
Yes 30 .55
No 380 028
Task feedback designed to
descourage the stndent

ey 49 .14

HNo 388 033
Praise feedback about the task

Yes 30 .09

Mo 358 034
Feedback provided from a computer

Yes 87 0.41

Nu kX ¥ 0.23
Muenber of times feedbacl: was

provided

Luls o 032

Little 171 {1.39
Task complaxity

Very complex 107 0.03

Not complex 114 .55
Goal Estting

Difficalt goals 37 0.3

Easy, do your best goals 373 130
Threat 1o self-esieam

Much threat ' 102 0.08

Little threal 170 047

Source. Klnger and DeNisi (1996).

feedback interventions that were not confounded with other manipulations, incloded
al least a contral group, measured performance, and included at least 10 participanis.
Meuny of their studies were not classroom based, From the 131 studies, they estimated
470 cffect sizes on the basis of 12,652 participanis and 23,663 ohservations (reflect-
ing rultiple observations per participant), The average etfect size was (.38 (SE =
0.09}, and 32% of the effects were negative (Table 3). Over all conparisons, it
appzars that the power of feedhack is influenced by the direction of the feedback rel-
ative to performance on a task. Specifically, feedback is mors effective when it pro-
vides infermation on correct rather than incorrect responses and when it boilds on
chanpgas from previous rails. The impaet of feedback was also inflluenced by the dil-
ficulty of goals and tasks, It appears w0 have the most impact when goals are specific
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and challenging but task complexity is low. Praise for task performance appears 1o
be ineffective, which is hardly surprising because it contains such litHe learning-
related informafion. [t appears to be more effeciive when thers are perecived low
ratfier than high levels of threat 10 self-estesm, presumably because low-threat con-
ditions allow atlention to be paid to the feedback.

Given these mixed effects of feedback, we devore the remainder of this article
to identifying the conditions that maximize the positive effects on learning. A
mode] of feedback is used as a framework to understand why particular kinds of
feedback promote leamning effecrively and why some athers do nol.

A NMiadzl of Feedback

Figure 1 presents a framework in which feedback can be considered, The claim
is made that the main purpose of feedback is to reduce discropancies between cur-
rent undersiandings and performance and a goal. Strategies students and teachers
use 1o reduce this discrepancy may be more or less effective in enhancing learn-
ing, ¢ it is Important to understand the circumstances that result in the differsntial
outeomes. Effective feedback must answer three major questions asked by a
teacher andfor by a student: Where am 1 going? (What are the goals?), How am I
going? (What progress is being made toward the goal?), and Where to next? (What
activities need to be undertaken to make beller progress?) These questions come-
spond to netions of feed up, feed back, and feed forward. How effectively answers
to these questions serve to reduce the gap is partly dependent on the level ar which
the feedback operates. These inchide the level of task performance, the level of
process of understanding how o do a task, the regelatory or metacogaitive process
tevel, andfor the self or personal level (unrelated to Whe specifics of the task).
Feedback has differing effects actoss these levels.

A ey theme arising from this review of the [iterature is the importance of ensur-
ing that feedback is tarpeted at shudents at the appropriate level, because some fead-
back is effective In redneing the discrepancy between curmrent understandings and
what is desired, and some is inelfective, These issues ares explored in greater depth
as each aspect of the model is further explored.

How Feedhark Works: Reducing the Diserepancy Befween Current and
Desired Understanding

There are many possible ways for students to reduce the gap berween current
and dasired undersiandings in response to feedback, and they are naot always effec-
live in enhancing learning. Those likely to be effective include the following.
Studeats can tncrease their effort, particularly when the effort leads to tackling
moie challenging tasks or appreciating higher quality experiences rather than just
doing “more.” We are more likely to increase effort when the intended goal “is
clear, when high commitment is sccured fordt, and when belief in eventual suecess
is high” (Kluger & DeNisi, 1926, p. 260). Students may also develop effective
error detection skills, which lead to their own self-feedback aimed ai reaching a
goal. Such errar detection can be very powerfnl, provided students have some mod-
fcumn of knowledge and undesstanding about the task on which to strategize and
regulate, In addition, students can seek better sirategies to complete the task ot be
tomght tham, or they can obtin more informarion from which they ean then solve
problems or use theis self-regulatory proficiencies.
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FIGURE 1. A model of feedback to enhance fearning.

Some strategies to reduce the gap are less produective. Students may abandon
goals and thus eliminate any gap, and this often leads W nonengagement in the pur-
suit of forther goals (Bandura, 1982; Mikmlincer, 1988; Steanberg, 19960). They
may choose to blur the goals, eombining them with so many others that afier per-
forming, they can pick and choose those goals they attained and ignore the others,
Aliematively, students can change the standard by seiting less challenging goats,
accepling performance Lur below thelr capabilities as sutisfactory.

There are also multiple ways tcachers can assist in reducing the gap betweon
actual performance and desived goal attaimment. These include providing appro-
priate challenging and specific goals. Specific goals are more effective than gen-
eral o1 nonspecilic ones, primarily becauss they focus stndents’ attention, and
leedback can be more directed (Locke & Lathum, 1984). The poals and associated
feedbaclk: are also more likely to include information about the criteria for success
in attaining them than mare general goals.

Teachers can also assist by clarifving goals, enhancing commitment o
increased effort to reaching them through feedback. Goals can also be made more
manageable by namrowing the rangs of reasonable bypotheses (Sweller, 1990).
More generally, teachers can create a leaming environment in which students
develop self-regulation and error detection skills (Hatie, Biggs, & Pardie, 1996).
How feedback contributes to thess processes depends larpely on the focus of
feedhack and the level to which it is directed. In the next scction, we develop a
framework 1o assist in identifving the circumstances likely to result in the more
productive outcomes.
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Addvessing the Three Feedback Questions

Bffective teaching not pily involves imparting information and enderstandings
to students (or providing constructive tasks, environments, and learning) but also
imvolves asscssing and evalvating students’ understanding of this infonmation, so
Lhat the next teaching act can be matched to the present understanding of the stu-
dents. This “second part” is the feedback part, and it relates o the three major ques-
tioms idemified in Figure 1: Where am [ goiog? How am [ going? and Whers 1o
next? These three questions address the dimensions of feed up, feed back, and feed
forward. An jdeal learning environment or experience occors when both teachers
and students szek answers to each of these questions. Too often, leachers limit stu-
dents” opportunibies to receive information about their performance in relation to
any of these questfons by assuming that responsibility for the students and not con-
sidering the learning possibilities for themselves.

Whare Am § Going?

A critical aspect of feedback is the information given to students and their teach-
ers about the attainment of learning goals related (o the task o1 performance. These
suals can be wide ranging and include items such as singing a song, Tunning arace,
noting beauty in a paintng, sanding a piece of wond, or riding a bicycle. Judging
the success of gral attainment may occur on nany dimensions. The judgments may
be dirsct, such as “passing a test” or “completing an assignment™; comparative,
such as "fdoing better than Mary” or “doing better than last time™; social, such as
“nut getling a detention” or “seeking teacher approval™, engagement related, such
as “singing a song™ or “running a race™; or automatic and figgered outside of spe-
cific awareness, such as “doing well on a task” or “secking more challenging
tasks.” On this last type, Bargh, Gollwitzer, Lee-Chai, Barndollar, and Trotschel
£20017 demonstrated that geals can promote goal-directed action (e.g., achicve-
ment or cooperation un tasks), produce persistence at task pesformance in the face
of obstacles, and favor the resumption of disrupted tasks even in the presence of
more attractive aliernatves, As Black and Wiliam (1998) concluded, “the provi-
sion of challenging assignments and extengive feedback lead do greater student
engagement and higher achievement™ (p. 13)

Goals may relate to specific attainments or understandings oc o differing qual-
ities of experience, and they typically invelve twe dimensions: challenge and com-
mitment. Challenging geals relate to feedback in two major ways. First, they
inform individuals

as to-what type or level of performance is 20 be attnined so that they can direct
and evaluate their actons and efforts accondingly. Feedback allows them to
set reasonable goals and to tack their performance in relation to their goals
s0 Ural adjustments in effort, direction, and cven strategy can be made as
neaded. (Locke & Latham, 1990, p. 23}

These levels of atiainment we have termed “success criteria,” and goals withont
clarity as to when and how a sudent (and teacher) would know they were success-
[ul are often too vague to serve the purpose of enhancing learning. Second, fecd-
back allows students {andfor their teachers) to set further appropriately chatlenging
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20uls as the previous ones are attained, thos establishing the condilions for ongoing
learning,

The relationship between fecdback and goal-related challenge is complex. If
feedback does not lead to reducing the discrepancy hetween current understand-
ings and goals, smgdenis arc likely to close the gap by overstating their corrent sta-
s or elazming various attribufions that reduce effont and engagement. Peedback
cannot lead to a reduction in this discrepancy if the goal is poorly defined, becanse
the gap between current Jearning and intended lzarning is nnlikely to be sufficiently
clear for students o see a need to redace it (Earley, Northciaft, Lee, & Lituchy,
1990: Crez, 1977 Frost & Mahoney, 1976). An additional problem ocours when
feedhack 1z not directed toward the atainment of & poal. Too etten, the feedback
given 15 Unrelated to aclhieving success on critical dimensions of the goal. For
cxample, smdenis are given feedback on prescntation, spelling, and guantity in
witing when the criteria for success require, say, “creating mood in a story.” Such
feedhack is naot effective in reducing the gap relating to the intention of creating
moad {Clarke, Timperley, & Hatoe. 2003; Timperley & Parr, 20053 When gouls
have appropriate chatlenge and reachers and stodents arc commitied to these poals,
a clearer nndessianding of the criteria for success is likely to be shared.

Goals are more effective when stedents share a commatment o ailaining ther,
because they are mewe likely to seek and recefve feedback (Locke & Latham,
1940). Teachers and parents often asseme that students share 2 commitment to aca-
demic goals, whereas the reality is that developing this shared commitment needs
o be nurlured and buitt. Commitment can be induced by authordty figures; peer
gToups; competition; role models; public statements about intentions, incentives,
and rewards; pundshment; and general valetice and insttumentality (e.z., Bandora,
1986; Carroll, Houghton, Durkin, & Hatiie, 2001; Heollenbeck, Klein, O’ Leary, &
Wright, }989; Latham & Lee, 1986; Lee, Locke, & Latham, ]989; Locke &
Latham, 1984}, For exampls, Earley and Kanfer (1985} showed that modeting can
be effective by having participants watch a film of either a hoph-performing stu-
dent ar & low-performing smdent completing a class-scheduling task. Fellowing
this, students were assipned or encowaged to set difficalt goals. Those who had
observed the high-performing student 1nthe video had significantly higher com-
mitmoent levels than (hose who had observed the low-perflorming role model.

Hevw Ant T Going?

Answering this question involves a teacher {or peer, task, or self} providing
information relative to a task or performance goal, often in relation to some
expecrted standard, to prior performance, and/or to success or failure on a spe-
cific part of the task. This aspect of feedback could be termed the feed-back
dimengion. Feedback is effective when it consisis of informarion about progress,
andfor abbout how to proceed. Students often seek informaticn about “how they
are going,” although they may not always welcome the answers. Too often, atten-
tion t this question leads to assessment or lesting, whereas (his & apt the fon-
dumental conception under ying this question. “Tesis” are bul coe mwethod vsed
by reachers and smdentg o address this quesrion and, as diseussed below, often
fail to convey feedback information that helps teachers and their students to
know how they are going,
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Where to Nex?

Instruction ofien is sequentiat, with teachers providing information, tasks, or
learning intentions; studenrs atternpfing tasks; and some subsequent consegquence.
Too ofien. the consequence is more infonmation, mores tasks, and more expectations;
stdents thus learn that the answer t0 “Where to next?” is “more.” The power of
feedback, however, can be used 10 specifically address this question by providing
information that Ieads to greater possibilities for leaming. Thess may include
enhanced challenzes, mose self-regulation over the leamning process, greater fluency
and awtomaticity, more strategies and processes to work on the tasks, deeper under-
standing, and more informanon about what is and what is not understood. This fesd-
forward question can have some of the most powerful impacts on learming.

Ttegrating the Three (Questions

Rather rhan the above three questions working in isolation st each of the four
levels, they typically work iogether. Feedback relating to “How am I going?” has
the power to lead to undertaking firther tasks or “Where to next?” relative 10 a goal
“Where am I going? As Sadler (198%) convincingly argoed, ii is closing the gap
between where siudents are and where they are aiming to be that leads to the power
of feedback.

The T'ocus of Feedhack: The Four Levels

Tha focus of leedback is ertically imporiant, and in this article, we claim that
there are four major levels and that the level at which feedback is direcred influ-
ences its effsctivencss. First, feedback can be about a tagk or product, such as
whetber work is correct or incorrect. This level of feadback may include directions
10 acquite more, different, or correct informtation, such as “You need Lo include
more about the Treaky of Versailles.,” Second, feedback can be aimed at the process
used to create a product or complete a task. This kind of feedback is mare directly
aimed at the processing of information, or leaming processes requiring under-
standing or compleing the task. For example, a teacher or peer may say to a
learncr, “You need to edit this piece of writing by attending to the descriptors youn
have used so the reader is able 10 understand the nuances of your meaning,” or
“This page may make more sense if you nse the strategies we talked about carlier™
Third, feedback 10 smdents can be focused at the self-regulation level, including
greater skill in self-evalvation or confidence to engage further on a task. IPor exam-
ple, “¥You already know the key features of the opening of an argument. Check to
ses whether you have Incorporated them in your first pavagraph.” Such feedback
can have major influences on self-efficacy, self-regulatory proficiencies, and self-
belicfs gbout students as learners, such that the students are encouraged or
informed how to better and more effortiessly continue on the task. Fourth, feed-
back can be personal in the sense that it is directed to the “self,” which, we argue
below, is oo ullen unrelated 10 performance on the task, Examples of such feed-
back include “You are a great siudent” and “That’s an intelligent response, weli
dona.”

Thus, there 1s a distinetion berween feedback about the task (FT), aboot the pro-
cessing of the task (FP), about self-regulation (FR), and about the self a8 2 person
(FS). We argue that FS is the least effective, FR and FP are powerful in terms of
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deep processing and mastery of tasks, and BT is poverful whea the task informa-
tion subsaquenty is usefni for improving siraicgy processing or enhancing sclf-
tegulation (which it too rarely does).

Feedback About the Tosk

This level includes feedback about how well 4 task is being accomplished or
petformed, such as distingnishing correct from maorredt answers, acquinng more
ar different Information, and building more surface knowledge. This type of fecd-
back is meost common and 15 often called corrective feedback or knowledge of
results, and it can relate to comectness, neainess, behavior, or some other etiterion
related to task accomplishment. Abont #0%% of teachers’ quostions (somefimes
wriften buf typically verbal) in classrooms are aimed at this intormafion level
{Adrasian, 1997). Teachers commonly mix corrective feedback with information
at the self level, which dilutes the power of the IFT {e.g., “Good boy, that is cor-
rect™; see Bennett & Kell, 198%). By fself, corrective fesdback can be powerfol,
From varinus meta-analyses, Lysakowski and Walherg (1982) reported an effect
size of 1.13, Walberg (1952) reported 0.82, and Tenenbanm and Goldring (158%)
repored 0074, all of which are substantizl effects. Haviog comect informalion is a
pedestal on which the processing and self-regulation is effectively built.

FT is mare powerful when it is abow faulty interpeetations, not lack of infor-
mation. If studenis lack necessary knowledge, further instruction is more power-
ful than feedback information. One of the problems with feedback at the tagk level
is that it often does not generatize to other tsks. Thompson (1998}, for example,
demenstrated that inprovement was specific to the guestions for which feedback
was provided and was not vsed to answer other guestions.

Feedback aimed 1o move students from task 10 processing and then from pro-
cessing to regulation iz most effective, Too much feedback within a level may even
detract from performance. For example, FT that provides very specific informa-
tion abouf the camectness of the minutise of tasks and is not also directed to the
proceasing requirad o complate the task can direct attention below the loved nec-
essary [or high-level performance and thus interfere with tesk accomplishiment
(Kinger & DeNisi, 1996). In the case of a rotating a “mrtle” in 2 LOGO simula-
tion, Simmeans and Cope (1U93) found that when FT was ioo speeific, the sudents
were unahle to build up ar estimate of rotafion by successive increments. When
the immediate feedback specific to each performance was reduced, strategies were
promoted that involved more of the problem elements representing higher level
responses. Hence, too much feedback only 4t the task level may encourage stadents
o [ocus om the immedizte goal and nol the siratesies 1o artain the goal. It can lead
lo more tnal-and-error strategies and less cognitive effort to develop informal
hypatheses about the celatonship hetween the insiructions, the feedback, and the
intended learning.

Winne and Butler {1994) argoed that the benefits of FT depend heavily on learn-
ers’ {a) beiny altentive to the varying impodance of the feedback information dur-
ing stady of the 1ask, (b) having accurate mesnonies of those features when outcoms:
feedhack is provided ar rhe msk's conclusion, and (&) being sufficlently sirategic
1o penerate sffective internal feedback about predictive validities (e.g., Which fac-
tors boost my performance?). It is likely that feedback at this task level is most ben-
eficial when it helps students reject errenecus hypotheses und provides cues as Lo
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directions for searching and sirategizing. Soch coes can sensitize students o the
competence or stratepy information in a task or situation (Harackiewicz, 1979;
Harackiewicz, Mabderlink, & Sansone, 19843,

Feedback relating specifically to the task can be conceived along 2 number of
dimensions, such as high to Jow complexity, individual or group performance, and
writtert or humeric notations. Simple mere than complex task performance bene-
fits from FT (Balzer, Doherty, & O*Connor, 1989). Similarly, simple rather than
complex FT tends to be more effective. Kulhavy, White, Topp, Chan, and Adams
[1985) provided sindents with reading passages and multiple-choice items with
increasingly complex feedback provided. First they were given the correct answer,
and then they discussed the four incorreet responses. Each sentence of the passaype
was subsequently read and vsed to explain why one of the error choices was incot-
rect, and finally the ralevant section of the passage in which the correct answer was
identifiec. The less complex fesdback that provided the correct answer resulted in
higher levels of subsequent task performance than the more complex versions of
the feedback, for which the effect was smatl. It may be, the authors conjectured,
that providing additional information about the incorrset respomses actually
incrcased the likelihood that tha error was tomembered by the learner.
Aliernatively, it may be that students processed extra feedback infermation at a
more surface level, becauss they did not perceive ir as being directly related to the
issue of dentifying a correct response. However, these results were mediated by
tie readers” confidence In their responses. Those with high response confidence,
wha had Iittle rouble understanding or interacting with the material, were more
likely to make efficient use of the feedback whatever its complexity.

Feedback, particularly at this task level, can be delivered and received 1n both
tndividual and group situations. When delivered in groups, the fesdback messages
may be coalounded by the perceptions of relevance to onesclf or to other group
members, For example, a sméent may interpret the feedback as pertaining fo him
or her of may interpret it as relatiog 1o the growp as a whole or to other individuals
in the group. In these latier two simardons, it is likely either to be diluted or to be
perceived as irrelevant 1o the individual smdent’s performance (Nadler, 1972). The
eifectiveness of FT in these situations depends very much on students’ commit-
ment :md involverent in the task and on their notions about whether it relaies to
their performance.

‘The effectiveness of marks or written comments has alse been investigared.
Thers is considerable evidence that providing written comments (specific FT) is
more effective than providing grades (Black & Wiliam, 1998; Crooks, 1988), In
one of the cardy and influential studies, Page (1058) found that feedback in the form
of short written comments rather than grades alone significanty improved the test
performance of students in 74 classrooms (see also Cardelle & Como, 19813
Elawar & Como, 1985; McLaughlin, 1574). R. Butler (1987} demonstrated that
grades can increase involvement, but they do not affect performance (relative toa
no-FT condition). She also showed (R. Builer, 138R) that feedback through com-
mestts alone led to leamning gains, whereas marks alone ot comnients accompanied
by marks of giving praise did not. She ¢laimed that snch results called in question
the whole classroom culture of marks, grades, eold stars, merit awards, compet-
tion rather than personal improvement. As will become 2 theme later in this arti-
cle, feedback that mixes FS with FT is less effective than FT by itself.
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Feedback About the Processing of the Task

FFis more specilic Lo the processes underlying tasks or relating and extending
tasks. Such feedback concerns information about relations in the environment,
relations perceived by a person, and relations between the environment and the
person’s perceptions {Balzer et al., 1989). A surface understanding of learning
involves the acquisition, storing, reproduction, atnd vse of knowledge and thus
relates more to FT, A deep understanding of learning involves the construction of
memning (understanding) and relates more to the relationships, cognitive
processes, and transference to olher more difficult or untried tasks (Marton,
Dall’ Adba, & Beaty, 1993; Purdie, Hattiz, & Douglas, 1996; Silj5, 1979; Watkins
& Regmmi, 1992; Watkins, Regmi, & Astlia, 19917

A magjor oepe of FE relales to sadents’ stoulegies for eodr delection, thus pro-
viding oneself with feedback. Such errors may indicate failure and & nced to
restrategize, to choose different safegies, to be more offective in applying strare-
gies, and/or to seek help, Whether students engage in error correction strategies
following error detection depends on their motivation 1o continue o pursue the
goal or to reduce the gap beftween curment knowledge and the goal. Carver and
Scheier (1981, 1982, 1990) arzued that when a student encounters an impediment
{auch as detecting an error) while pursuing a goal, o reassessmwent of the situation
15 triggered. In considering their reassessments, students ¢stimate how probable it
is that they can achieve their goals if they invest further effort, modify their plans,
or both.

Feedback information about the processes under]ying a task also can actas a
cueing mechanisim and tead to more effective information search and use of task
shrategies, Cues are most useful when they assist studenls in rejecting erronecus
hypotheses and provide direction for scarching and strategizing (Earley, 1985;
Harackiewicz, 1979; Harackiewicz et al., 1984; Wood & Bandura, 1987). This
type of feedback is akin to I, L. Butler and Winne's (1995} notioa of tack valid-
ity feedback, which brings to a learner’s attantion “'the relationship hetween a cue,
soch as the presence and use of an advance arganizer, and the probability of suc-
cessful performance™ (p. 2623,

Feedback at the process level appears o be more effeclive than at the tusk level
for cnhancing deeper learning (e.g., Balzer ¢t al., 1989), Earley et al. (1993)
claimed that “using process feadback with goal serring appears to be a direct and
powerful way of shaping an mdividnal’s task strategy, and using outeome [eed-
back is a much less efficient way of shaping strategy™ (p. 103 ). It needs to be noted,
hoewever, that there can be a powerlu) inleractive effect belween feedback aimed
at improving the strategics and processes and feedback aimed at the more surface
task information. The latier can assist in improving task confidence and seli-
efficacy, which in tum provides resources for more effective and innovative infor-
mation and strategy searching (Earley et al., 1990).

v

Feedback Abowi Self-Regulotion

Self-regulation involves an interplay berween comimiument, conteol, and.confl-
dence. It addresses the way students monitor, divect, and regulate actions toward
the Jearning goal. It implies autonomy, seif-control, self-direction, and self-
dizcipline. Such regulation involves “self-penerated thoughts, feslings, and actions
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that are planned and cyclically adapted to the atainment of personal goals™
{Zimmerman, 2000, p. 14) and ecan lead to seeking, accepting, and accommodat-
ing feedback information.

There are at least six major aspecis of FR that mediate the effectiveness of feed-
baclk, discussed in more detail below. By way of overview, these include the capa-
bility to create internal feedback and to self-assess, the willingness to invest effort
into secking and dealing with feedback informatien, he degres of confidence or
ceriainty in the comectness of the response, the attributions abont success or fail-
ure, and the leve] of proficiency ar seeking belp.

Fffective learners create internal feedback and cognitive routines while they are
engaged in academic tasks, D. L. Butler and Winne (1955) argued that for

all self-regnlated activifies, feedhack Is an inkerent catalyst. Ax learners mon-
itar their engagement with tasks, internal feedback is generated by the mon-
itoring process. That fecdback deseribes the nature of outcomes and the
qualities of the cognitive processes that led to those states. We hypothesize
that more effective learners develop idiesyneratic cognitive routines for ere-
aring Internal feadhack while they are engaged with academic tasks. (p. 245)

Lexs effeciive learners have minimal seH-regulation styategies, and they depend
much more on external factors (such as the teacher or the task) for leedback. They
rarely seek ot incorporate feedback in ways that will enhance their [olwre leaming
o self-regulation strategiss.

Self-asssesment is @ self-regularory proficiency that is powerfuol in selecting and
interpreting information in ways that provide fesdback. There are two major
aspects of self-assessment: self-apprajsal end self-munmagement (Paris &
Winegrad, 1990). Self-appraisal relates to stndents” facility to review and evaly-
ate their abilities, knowledse states, and cognitive strategies throngh a variety of
self-monitoring processes. Sclf-management is the monitoring and regulating of
studenis’ ongoing behavior through planning, comecting mistakes, and using fix-
up strategies. When students have the megacognitive skills of self-assessment, they
can evaluate their levels of understanding, their effort and strategies used on tasks,
their attributions and optaions of others about their performance, and their
improvement in relation to their goals and expectations. They can also assess their
performance relative to others” goals and the global aspects of their performance.
Ag stadents become more expenicoced at self-assessment, multiple dimensions of
performance can be assessed (Paris & Cunningham, 1926). Most important, stu-
dents know how and when 10 seek and receive feedback from others.

Stodents’ willingness to invest effort in seeking and dealing with feedback
information relates to the trunsaciion costs invaked at the sclfregulatory lovel.
These transaction costs include effort costs (the effort necessary for feedback
search), face costs (the evaluative effects of ihers on the individual for seeking
feedback), and Inference costs (the implications of inferential errors resulring from
inaceuwrately imerpreting feedback; Ashford & Cummings, 1983; de Lugue &
Sommer, 2000), The benefit incumed to ollsel thess cosis is a reduction in the gap
between current and desired or expected performanee. It is the existence of evaln-
ative uncertainty that makes seeking feedback worlh incuming the related cosis
(Trope, 1975, 1980). When the cost/benefit ratio becomes prohibitive, however,
people refTain from secking feedback,
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Deeisions about whether o seck feedback are not only governed by rhis
cost/benefit ratio. In general, feedback is psychologically reassuring, and people
like to obtatn feedback about their performance even if it has no impace oo their
performence (Ashford & Commings, 1983, p. Z77). It is impoctant, therefore, not
to confuse feelings that feedback; is desirable with the question of whether feed-
back benefits performeance.

‘The degree of conlidence that students huve 1o the correctness of responses can
affect receptivity toand seeking of feedback. Kulhavy and Stock (1889 noted that
if confidence or response certainly is hish and the response urms oot (o be a cor-
rect one, little attention is paid to the feedback, Feedback has its greatest effect
when a learner cxpecis a response ta be enrrect and it turns out to be wrong. As
Kulhavy and Stock noied, “high conlidence errors ace the poind at which feedback
should play its greatest corrective role, simply because she person smdies the item
longer in a1 anempi to correct the misconception” (p. 225). Conversely, if response
certainiy is jow and the response hurns out to be wrong, feedback is largely ipnored.
In these circumstances, low confidence places “a student in a position requinng
associative stralegies rather than the integration of new mformation mte existing
structures. Under this condition, foedback shonld have minimal effect regardless
of whether ar not the response is rthe cortect one™ (Kuihavy, 1977, p. 220). Forther
instrection and information are more effective than feedback in this situation.

Feelings of self-efficacy ars important mediators in feedback situations. From
their major review, Kluper and Delisi {1996} concluded that feedback is elfective
to the degree to which it directs information to enhanced self-cfficacy and to more
effective sell~regulation, such that attention is directed hack to the task and causes
stedents to mmvest more effert or comunitment to the task. These anthors claimed
that such feedback is likely “to vield impressive gains in performance, possibly
exceeding | sd” (p. 278}

Students” attributions abont success or failure can often have more impact than
the rerdity of that success or failure. There can be deleterious ellects on feelings of
self-efficacy and perfformance when students are unable to relate the feedback to
the cavse of their poor petformance. Unclear evaluative feedback, which fails o
clearly specily the grounds on which students have met with achievemeant success
or otherwise, is Ikely (o exacerbate negative ontcomes, engender uncertain seif-
images, and lead 1o poor performance (Thompsor, 1997, 19638, 1999 Thompzan
& Richardsen, 20013 On the flip side, undeserved success {eedback increases
outcome uncertainty and can lead to increases in self-handicapping strategies
(Sinith, Snyder, & Handelsman, 1982). As Berglas and Jomes (1978) elaimed, self-
handicapping stems from & capricious, chaotic feedback renforcement history,
suggesting that “it is not that their histories are packeted with repeated failure; they
have heen amply rewarded, but i ways and on oceasions that ieave them deeply
uneertain about what the reward was for™ (p. 407).

There is considerable evidence that teedback that atiributes perfurmance to
effart or abjlity increases engagement and performance on tasks (Craven, Marsh,
& Debus, 1991; Dohrn & Bryan, 1994). The impact of feedback about cffort or
ability, however, may depend on circumstances, Schunk and Rice (19213}, for
cxample, highlighted the noed w explore such fecdback over exrended periods,
hecause smdents may respond differently to the feedhack depending on the stage
of task accomplishment. Effort feedback appears to be credible in the sarly stages
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of learning, when students need to expend effort to succeed. As skills develop, and
success should reqeire less effort, ability feedback may become mere credible.
Ability feedback, however, may detract from the lezening focus of goals. Mueller
and Dweck (1998}, for example, conducted a series of six studies with elemantary
students and found that stielents provided with ability feedback wers more perior-
mance than learning oriented and reported poocee performance and lower enjoy-
ment of tasks after a failore.

Seeking help is a learner proficiency, and many types of help-seeking behavior
can be considered aspects of selfsegulation. A major distinetion is made betwesn
instrumental help seeking (asking for hints rather than answers) and execntive help
seeking (asking for amswers or direct help that avoids time or work; Nelson-Le
Gall, 1981, 1985; Ryan & Pintrich, 1977). Higher levels of instrumental help seek-
ing lead to feedback at the self-regulation levels, whereas executive help seeking
is mare likely to relate to the task level and sometimes the processing level, When
considering how to develop instrumental help-seeking behavior, il is important to
keep in mind it is mediated by emotional factors. Many students do net seek help
because of petesived threats w self-esteem or soctal embarrassment (Karabenick
& Knapp, 1991; Newman & Schwager, 1993).

Feedback Abowt the Self as a Person

We include a final level of feedback not because it is effective but because itis
often present in class sitvations and too often used instead of FT, FP, or FR {Bond,
Smith, Baker, & Hattie, 2000). Personal feedback, sech as “Good girl” or “Cireat
effort,” ypically expresses positive (and sometimes negative) evaluations and
affeet abont the smdent {Brophy, 1931). Tt usnally contains little task-related infor-
mation and is rarely converted into more engagement, conumitment to the learning
goals, enhanced self-efficacy, or vnderstanding about the task. FS can have an
impact on learning only if it leads to changes in sodenis” effort, engagement, or
feelings of efficacy in relation to the learning or to the strategies they use when
attempting 1o undesstand meles. The effects ar the selll level are teo diluied, ioo piten
nainformative about performing the task, and oo influenced by students’ self-con-
cept 1o be effective. The information has too linle value to result in leaming gains.

Praise aeddressed 10 stodents is unlikely to be effective, because it cardes little
information that provides snswers to any of the three questions and o often
deflects attention from the task. Various meta-analyses have demonstrated Hs inefs
fectiveness, Wilkansan (1981) completed 2 meta-analysis on teacher praise and
concluded that it bears little, if any, relationship 1o smdent achievement (overall
effect = 0.12). Kluger and DeMisi (1998) also reporied a similarly low effect size
for praise (.09} and found that no praise has a greater impact on achisvement
(0.34).

Tt is important, however, to distinguish between praise that directs atteation
away from the task ta the scif (because such praise has low information valoe 1o
achievement and leaming) and praise directed to the effort, self-regulation,
engagemenl, Or processes relating to the task and its performance (e.g., "You're
really great becanse you have dilizgently completed this task by applying this eon-
cepl™). This latter type of praise can assist in enhancing s<lf-efficacy and thus can
be converled by students back into impact on the task, and henace the effects are
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much greater, It seems likely, from reading these meta-analyses, however, that
revigwers do not always distinguish between praise as a reinforeer or reward (for
which it bag zero to limited effect on achievernent) and praise accompanied by
information about the processes or performance (which bas more, bat still lim-
ited, cffect).

Thesa coneerns about praise are not the same as claiming that students do not
[ike (0 be praised; they do. Sharp (1985) reported that 20% of the adolescent slu-
dents 1o his sample preferred to be praised loudly and peblicly when they achicved
on an academic task, 64% preferred (o be praised quietly and privately, and only
10%% preferred leachers to say notling at all. Burnett {2002) and Elwell and Tibero
(1994) reported a similar percentage among elementary sindents and fomd thar
siudents prefeoed praise for rying hard rather than for having high ability (espe-
clally when the praize was public} and for achievement rather than for behavior,
(0 the other hand, praise delivered publicly by a teacher can be perceived as pun-
1shing by some students i dehivered m the presence of a peer gronp that doss not
csicem school achievement as valuable (Brophy, 1981; Carroll et &1, 2001; Carroll,
Durkin, Haue, & Houghton, 1997; White & Jones, 2000).

Praize may be counterproductve and have negative conseguences on stidents’
self-evatuations of their ability. Meyer, Bachman, Hempeimann, Ploger, and
spiller {1979} and Meyer (1982) conductad a series of studies relared 1o this issue.
Thesc authors demonsirated thar older students perceived praise aficr success or
neutral feedback afier failure as an mdication that the teacher perceived their abil-
ity to be low, When given criticism afrer failure and nevtral feedback afer suceess,
they perceived that the feacher had estimated their ahility to be high and their effort
ow. The same effects were not evident for younger students, however, who per-
ceived praise afier success as an indication of high ability and criticism after fail-
ure a5 8 sign of low ahility.

'art of the reason for the uttpredictability of praise is that students often adopt
reputational lenses 10 scek or evalvate fecdback information aimed at the self 1evel
(e.g.. “Twant to be seen as a good student,” T do not want 1o be seen 45 a good stu-
dent”). Students do a Jot of *in the head™ comparisons (Goethals, Messick, &
Allison, 19913, and it is likely that such comparisons are selecked, interpreted,
andfor biased. Stremgths and positive performances are seen as tnique and self-
created, whereas weakness and negative performances are 5¢en as common in oth-
ers and possibly cansed by others (Campbel], 1886; Goethals, 1986; Klein, 2001,
Sols & Wan, 1987). Such reputarional lenses and biases, unless they lead tu more
mvestiment in the task or to the use of belier straleyes o accomplish the task, are
of low effectuveness (Catroll et al., 2001}

One of the difficulries with these in-the-head comparisons occurs because they
are rarely lied W specific tasks bue rather tend to be mmore generalized at die self
Ievel, and thus they can he difficult for teachars w change (Craven, 1097, Hattie,
19523, although they heip explain why feedback directed at the self level is use-
ally dissipated and ineffective in increasing engagement or understanding of tasks.
Typically, thess stratepies have a negative effect on learning (Hatie & hursh,
1995} becanse they include or dead to self-handicapping, learued hopelessness, or
social comparison. The related feedback itself 15 vsually discounted or distnissed,
and goalg of low challenge are adopied.,
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Using the Four Levels and Three Questions to Untangle
Some Thorny Feedback Issnes

The model presented in Fignre 1 is vsed to address four commonly debated
issues about fendbhack: the timing of feedback, the effects of positive and negative
feedback, the aptimal classroom use of feedback, and the role of assessment in
feedback.

The Thning of Feedback

Thete has been much research on the timing of feedback, particularly contrast-
ing immediate and delayed feedback. Most of this research has been accomplished
without recagnition of the varions fecdback levels. For example, immediale emor
correction during task acquisition (FT) can resolt in faster rates of acquisition,
whereas immediate emor correction during fluency building can detmet from the
learning of automaticity and the associated strategies of leaming (FP). Similarly,
in their meta-analysis of 533 studies, Kulik and Kulik {1988) reported that at the task
level (Le., testing sitvations), some delay is beneficial {0.36), bui at the process
level {i.c., engaging in processing classroom activities), immediate feedback is
beneficial (0.28) (se: also Bangert-Drowns, Kulik, Kolik, & Morgan, 1991;
Brackhill, Blobitt, Davlin, & Wagner, 1963; Schroth & Lund, 1993; Strges, 1572,
1978; Swindell & Walls, 1953).

Another example demonstrating that the cffects of immediate feedback are
likeiy to be more powerful for FT and delayed feedback more powerful for FP was
provided by Clariana, Wagner, and Rober Murphy (2000). They found that the
effectiveness of delayed compared with immediate feedback varied as a function
of the diffieulty of items in their test of information taoght in a series of lessons.
The effect sizes from delayed feedback were —0.06 for easy ilems, (.33 for
midrange items, and 1.17 for difficult items. These authors suggested that difficult
items are more likely 10 involve greater degrees of processing abont the task, and
delaved feedback provides the vpportunity to do this, whereas easy Uems do not
require this processing and so delay is both unnecessary and undesirable.

The Effects af Positive and Negative Feedback

Klnger and DeMisi (1996) noted that both positive and negative feedback can
have beneficial effects on learning, and the argument presented in this article is thar
the untangling of these effects depends more on the level at which the feedback is
aimed and processed than on whether it is posirive or negative. Specifically, neg-
ative feedback is more powerful af the self level, and both types can be effective
as FT, but there are diffsrential effects relating to commitment, masrery or perfor-
mance orientation, and self-efficacy ar the FR level.

At the seff Tevel (F8), it has already been noted that no preise is mere effrotive
than praise if accompanied by IT. Furthermore, thete fs much evidence to suggest
that negative feedback or disconfinmation can be more potent than positive feed-
back or confinmation at this self level (Brockner, 1979; Brunit, Hogeet, & Wonteil,
2000; Camphbell & Fairey, 1085; Hattie, 1992; Janoff-Bulman & Brickmar, 1982
Kinch, 1963, 1968; Okun & Sasfy, 1977: Shranger & Sorman, 1977). Swann {1983}
and Swann and Hill {15523 found that individoals will go o greai lengths 1o con-
firm their self-perceptions by attending most closely to feedback information thas
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fits thedr view of the self and by ceying to arrange their environment t acquire fir-
ther self-confirming evidence. Individuals also tend to refect or ignore negative
aceonts of their behavior that differ from their own (Greenwald, 1980; Markus,
1977; Tesser & Camphell, 1983) or invoke an external frame of refercnce (Marsh,
1987, 1990},

At the seif-regulation level, the commitment to goals is 2 major mediater of the
cffectiveness of positive and nagative feedback. Van-Dijl and Kluger (2000, 2001)
demonstrated that positive feedback increases motivation relative to negative feed-
back for a task that people “want to do™ and decreases motivation relative to neg-
attve fecdhack for a task that people “have to do.” Thus, when we are committed
to 4 goal, we are more iikely to learn as a function of positive teedback, but when
we undertake a task that we are not committed o (and hence have to do}, we ame
more Likely o learn us a function of pegatve feedback (we need 10 be diiven, n
the older motivaiion terminology). Tt is likely, however, that this effect is short
lived in that it may lead to foture task avoidance hehavior.

In cijcumstances jn which students are committed b0 the goals, feedback can
trigger

an inlernal eomparison process, which deterrnines how individuals react to
feedback. Upon receiving negarive feedback, individuals become more dis-
satigfied with their previous performance fevel, set v gher performance goals
ior their future performance, and perform at 2 lugher level than those who
recelve positive feedback or no feedback at all. (Fodsakoff & Farh, 1989,
B 62

Positive feedback, however, can increase the likelihood that students will return
0 D1 persist in an activity and seli-report higher interest in the activity {Deci et al.,
1999, .

There 15 also an inleraction ellect at this FR level between positive and nega-
tive Teedback and the self-efficacy of stadents. Swann, Pelham, and Chidester
{1938} found that for highly self-efficacious stndents, feedback about initial suc-
¢e3d may signify a talent or potential ability, which leads o betier coping in the
face of disconlirmation feedbaclk. They related the feedback (o positive varifica-
tions of thengselves as learners. As a consequence of disconfirmation feedback,
highly seif-efficacions people make more optimistic predictions about their per-
formance after initial failure than after initial soccess, and they seek specifically
unfavorable feedback to excel at the tasks,

For the low seif-efficavious students, positive feedback aboul initial sucvess
may confirm that they have deficiencies that need to be remedied, which can iead
to a variety of reactions. One reaction may be further engagement to remedy these
“deficiencies™ 1o reach 4 passable level of performance, which would afford pro-
tection against failure, Alternatively, these students may avoid tasks and feedback
foliowing inifiat success, hocause such success significs thar they have already
reached an adequate level of performance, and fther tests merely rog the risk of
disconfirming the (sometimes hard gained) favorable cutcome.

Bisconlirmatory feedback can also have a negative impact on subsequent moli-
vation and performance for low self-cfficacions stedems (Brockner, Derr, & Laing,
1987; Moreland & Sweeney, 19843, Kernig, Brockner, and Frankel (1989) argued
that low self-=fficacious people are more likely tQ react to negative fesdback by
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experiencing negative affect, exhibiling less motivation on & subsequent task, and
stributing the feedback less to effort and more to ability.

Al the task level (FT), it has alrcady been noted how powerful corrective feed-
back is for enhancing leaning, particulacly when learning new skills or tasks.
Disconlimmation with corrective information can he effective, but disconfirmation
without this information is of lirtle use because it provides no infomnation regard-
ing what to do or how to respond nexi time (Breakwell, 1983; Welner, 1074a,
1974b, 1977). It is acknowledged that FT can be ignored by studenis if it is poorly
presentad or if the stodents” knowledge is insufiicient 10 accommodate additional
feedback information. Howie, Sy, Ford, and Vicente (2000) found that it was the
poor presentation {or lack of informarion value in the feedback) rather than sto-
dents’ Tanlty knowledge that more often explained the low power of sume feed-
back information.

Feedback and Classropns

This feedback model highlights the demands on teachers if they are to teach
effectively. First, they need to undertake effective instruction. To refterate, feed-
back is what happens second, and to make the feedback effective, teachers need to
make appropriate judgments about when, how, and at what level to provide appro-
priate feedback and to which of the three questions it should be addressed.

Ti is difficolt o document the [requency of feedback in classrooms, cxeept io
nots that it1s low. Bond et al. (2000} intensively documented the daily life of 65
teachers {(half who had passed national board certification and half who had not).
Althongh feedback was one of the variables that most diseriminated between those
who did and did not pass certification as “accompiished™ teachers, the frequency
of I'T was Iow in the classrooms of both groups (the most commen form of feed-
hack waspraise).

When feedback is given, it is likely to be seif related (FS) or at best corrective
task relawed (FT) and to be influenced by perceptions of students’ need. Teachers
give “poor” studeats more praise (FS), and the little FR provided is typically neg-
ative (Blote, 1995). Teacher feedback 1o boys is more related to a lack of ¢ffort or
poor behavicr, and feedback to girls is more about ability attributions (Dweck,
Davidson, Nelson, & Eana, 1978).

Feadback is not only differentially given bui also differentially received {Diehl
& Sterman, 1995: Paich & Sterman, 1993; Stermar, 1989). De Lugue and Summer
(2000) found that smdents from collectivist cultures (e.g., Confucian-based Asia,
Sourh Pacific pations) preferred indirect and implicit feedback, mare groop-
focnsed feedback, and no self-level feedback. Students from individualist cultures
(c.g., the United States) preferred more direct feedback particularly related to
effort, were more likely to use direct inguiry to seek feedback, and preferred more
individual facused self-related feedback.

The climate of the classroom is eritical, particulariy if disconfirmation and cor-
rective feedback at any level is 1o be weleomed and usad by the students (and
teachers). Errors and diseenfirmation are most powsdul in climates in which they
are seen as leading o future learning, pacticularly relating to pracessing and regu-
iation. Stodent engagement in learning is likely to be constrained by the evaluative
dimensions of classroom lessens because there is personal risk iavolved in
responding publicly and failing, Too often, the level of tisk is detexmined by the
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likelingod that a studeni can supply an answer and by the accountability climate
setup by the teacher and other students {Alton-Lee & Nuthall, 1990, 1998; Doyle.
1983). Typically, students respond only when they are fairly sorve that they can
respond carrectly, which often indicaies they have already learned the answer to
the question being asked. Ervors, and learning from them, ane rarely welcomed.
Simply providing more feadhack is not the answer, becanse it 5 necessary to
consider the nafure of the feedback, the timing, and how a stndent “receives” this
feedback (or, beiter, actively seeks the feedback). As already noted, students can
bias and select feedback information. The ways and manner in which individuals
interpret feedback information is the kev to developing pesitive and valuable con-
cepts of self-efficacy about learning, which in wms leads to furiher learning.
Teachers need (0 view [eadback from the perspective of the Individuals engaged
in the learning and become proactive in providing information addressing the three
feedback guestions and developing ways lor students to ask these questions of
themselves, Stdents, too often, view fecdback as the responsthility of someone
else, usually teachess, whose job it is to provide teedback informaticon by deciding
for the students how well they are going, what the goals are, apd what to do next,

Feedbuck and Assessment

There ure major implications fromm this review of feedack for assessment in the
classroom. Assessment can be considered to be activifies that provide teachers
and/or students with feedback information reiating to ong ar mors of the three feed-
back questions (at the I'T, FP, or FR level). Such a definition places emphasis on
devising assessment tasks that provide information and interpretations about the
discrepancy between current stalus and the leaming goals at any of the three lev-
els: aboot tasks, about the processcs or statceics to understand the: tasks, and about
the regulation, engagement, and confidence to become more commiited to feam.
This contrasts with the more wsual defimition of assessment, an aciivity used o
assess smdents’ levels of proficiency. This usual definition places more emphasis
on the adequacy of scores (and less on the interpretation of these scores). Crooks
(1988) and Black and Wiliam (1998) demonstrated there is little evidence that such
classroom testing has assisted in the leaming process. Black and Wiliam, for exam-
ple, reviewed 578 publications relating to the role of assessment in learning and
concluded that classronm assessment

typically encoursges supesiicial and role leaming, concentrating on recall of
iselated details, usuaily items of knowledge which pupils soon forpet . . . teach-
ers do not generally review (he assessment questons Lhat they use and do not
discoss themn crilivally with peers, so there is litile reflection on whul is being
assessad. (p. 17}

Too offen, the power of assessment feedback is aimed to “drive® students
toward {nften unspecified} goals or to “de more™ or “do better.” Students receive
little [eedback inforoalion in these instances, primanly because (he assessment
feedhack does not address the three major questions, and rarely does such feed-
hack enhance the processes {FP) and metacognitive attributes (FR) of the task.
Furthermiore, teachers too often see asscssment feedback as making statemenis
about students, not aboot their teaching (Timperey & Wiseman, 2002). Thus, the
bepefits of [eedback in the clussooom from such testing are often diluted.
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There are many ways in which teachers can deliver feedback to students and for
students to receive feedback fromm teachers, peers, and other sources. The mnplica-
tion is not that we should automatically use more tests {Bangert-Drowns, Kulik, &
Kulik, 1991). Rather, for students, it means gaining information about how and
what they understand and misunderstand, finding directions and strategies thatthey
must take to improve, and seeking assistance to understand the goals of the Jearn-
ing. For teachers, it means devising ectivities and questions that provide feedback
to them about the effectiveness of their leaching, particulacly so they know what
ta do next. Assessments can perform all these feedback functions, but too ofter,
they are devoid of effective feedback to students or to teachers.

Conclusions

Feedback is information provided by an agent (e.g., teacher, peer, baok, parent,
experience) regarding aspects of one's performance or understanding, It occurs
typically after instruction that seeks to provide knowledge and skills or to develop
particular attitudes. The model proposed in this article identifies three major fecd-
back guestions: Where am I going? How am I going? and Where to next? The
answers to these questions enhance learning when there is a discrepancy between
what is understood and what is aimed to be understood. It can increase effort, moti-
vation, or engagement to reduce this discrepancy, and/or it cun increase coe search-
ing and task pracesses that lead to understanding (thus reducing this discrepancy’.
Feedback is among the most critical infloences on student Iearning. A major gim
of the educative process is to assist in identifying these gaps ("How aim I going?”
relative to “Where am 1 going?™) and to provide remediation in the form of alter-
native or other steps (*Where to next?”).

The medel discrimingtes hetween four levels of feedback: the task, the pro-
cessing, the regulatory, and the self levels. Effective feedhack at the Lagk, process,
and self-regulatory Tevels is interrelated. FT is more powerful when it results from
faulty interpretations, not a lack of understanding. Tt fs most effective when it aids
in building cues and information regarding erroneous hypothesis and ideas and
then leads o the development of mere effective and efficient strategies for pro-
cessing and understanding the material. Feedback at the process level is most ben-
efictal when it helps smdents reject erroneous hypotheses and provides cues to
direetions for searching and strategizing, Such cues sensitize students to the com-
petence or stralegy information in a task or situation. Ideally, it mmoves from the
task to the processes or understandings necessary to learn the task to regnlation
about cantnuing beyond the task to more challenging tasks and goals. This process
results in higher confidence and greater investment of effort. This flow typically
occurs as students gain greater fAuency and mastery, Feedback that anends to seif-
regulalion is pawerful to the degree that it leads to further engagement with or
investing further effort inta the task, to enhanced self-efficacy, and to attribations
that the feedback is deserved and carned. When feedback draws attention to the
regulatory processes needed to engage with a task, learners’ beliefs about the
importance of effort and their conceptions of leaming can be important medera-
tors in the learning process.

Feedback at the self or personal fevel (usually praise), on the other hand, is
rarely effective. Praise is rarely disected at addressing the three feedback questions
and so is ineffective in enhancing leaming. When feedback draws attention to the
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self, stadents try o avoid the risks involved in tackling challenging assipnments,
10 minimize effort, and have a high fear of failure (Black & Wiliam, 1998) to min-
imize the risk to dae sclf,

The three feedbaclk questions are cerlainly not linearly interpreted or imple-
mented, and the boundaries hetween them are fuzzy. Although it is Iinportant i
know about goals, learning experiences do not necessari]y begin by asking “What
are the goais?” becanss these can be discovered (usually in more specific ways) as
we mndertake pariicular tasks. Goals can be many and sometimes competing, and
much of the kearning ttat acerves can lead 1o creating options to achieve the goals,
weighing the pros and cons of oplions, consideting the Likelihood that a given
oourse of action will kead to the goals, and learning about and evaluating the con-
sequences of achieving the geals. Thns, goals may be constantly al rssue, and the
feadback about “How am 1 going™" can help in these evolving goal-relared con-
siderations. Similacly, the answer ko “Where (0 next?” may be nowhere, if the goal
is unchanging, the “outcome” is forther engagement with the same or similar tasks,
or the sludeni believes thal the answer is “wherever the teacher tells me © go.”
Such reactions ypically indicate low sell-regulation or overly dominant classroon
regimes. The angwer to “Where (0o next?” nceds 0 be more ditceted to the refine-
ment and seeking of maore challenging goals, because these have the highesi like-
lihood of leading to greatey achievement,

Tt should be clear thar providing and receiving feedback requires much skill by
students and teachers. The model advanced in this article does oot merely mvoks
4 stimilus-and-response tovtine bof requires high proficiency in developing a
elassroom climate, the ability to deal with ihe complexities of muliiple jodgmenis,
and deep understandings of the subject matter te be ready to provide feedback
gboui tasks or the relationships between ideas, willingness to encourage self-
regulation, and having exquisite fiming o provide feedback before frustration
takes over. To be able to devete time and thoughts to feedback is aided when cach-
ers automate many other tasks in the classroom and provide rich learning oppor-
tunities for all sudents and thus have the time and resources to he responsive to
feedback {Hattie & laeger, 1998).

The model firmly ideptifies that feedback involves both the giving and recerv-
ing (by teachers and/or by students), and there can be gulfs between thesa. Students
construct their worlds of leaming and classrooms, and 1t i a major argument of
thiz article that it is crucial for teachers to understand and appreciate that provid-
ing [eedback is only a part of the equation. Similarly, some tasks more than others
can lead 1o more effective [eedback by teachers, students, or both, Learning can be
enhanced ro the degree that sendents share the chaltenging goals of Tearning; adopt
self-assessment and evaluation strategies, and develop ervor detection procedures
and heightened self-efficacy to tackle more challenging tasks leading to mastery
and understaniding of lessons. Students” self strategies and help seeking can medi-
ale whether these elfects oceur. Students who wish to confinm positive self-belief
rather than focus on learning goals are more 1fkely o adopt or seek feedback that
maximizes positive self-gvaluations andfor minimizes nggative self~evaluarions, A
number of self strategies were identified that inhibit the effects of feedback on
Iearning, zad it is only when students are grounded in and committed 1o the goals
of leaming and when the feedback is related to accomplishments of the lzaming
that feedback is effective (Crocker & Wolfe, 2001). A major task for teachers and
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parenis is to make academic goals salient for all students, becanse students who
are prepared to question or reflect on what they know and understand are more
likely to seek confirmatory and/or disconfirmatory feedback that allows for the
best oppurtuuities for learning.

Feedback, however, is not “the answer™”; rather, it is but one powerful answer.
With inefficient learners, it is betier for 4 teacher to provide elaborations through
instruction than to provide feedback on poorly understood concepts, If feedbackis
directed ul the tight level, it can assist students to comprehend, engage, ot develop
effective strategies to process the information intended to be learned. To be effec-
tive, facdback neads to be clear, purposeful, meaningful, and compatible with stu-
dents® prior knowledge and to provide logical connections. It also needs to prompt
active information progessing on the part of leamners, have low task complexity,
relate to specific and clear goals, and provide little threat to the person at the self
level. ‘The major discriminator is whether il is clearly directed 1o the task,
processes, and/or regulation and not to the sell level, These conditions highlight
the importance of classroom climates that foster peer and self-assessment and
allow for learning from mistakes.

There ars major implications for the design of assessments, Too ofien, assess-
ments are used to provide snapshots of learning rather than providing information
that can be used by students or their teachers to address the three feedback ques-
tions. Certainly, a critical conclusion is that teachers need to seek and leagn from
feedback (such as From stmdents” responses to Lesis) as much as do smdents, and
only when assessment provides such learming is it of value to either. Most curent
assesgments provids minimal feedback, too often beczuse they rely on recall and
arc used as external accountability thermometers rather than as feedback devices
that are integral to the teaching and learning process. It is the feedback informa-
tion and interpretations from assessments, not the mumbers or grades, that matter.
In too many cases, testing is used as the measure to judge whether change has
occurred rather than as a mechanism to further enhance and consclidate leaming
by teachers or stodents. The costs of these thermometer-related accountability 1ests
are high, and the feedback relurns are ninimal {Shepard et al., 1995).

Cn the other hand, when feedback is combined with effective instuction in
classrooms, 1 can be very powerful in enbancing leaming. As Kluger and Delisi
(1996) noted, a feedback intervention provided for u familiar task, cantaining cues
that support learning, attracting atiention to feedback-standard discrepancics at the
task level, and void of cues that direct attention to the self is likely 10 yield impres-
sive gains in students” performance. Tt is imporiant to note, however, that under
particuiar circumstances, instruction is more effective than feedback. Feedback can
oty build on something; it is of litde use when (here is no initial learning of sur-
face infotimation. Feedback is what happens second, is one of the most powerful
influences on learning, too rarely occurs, and needs to be more lully researched by
qualitatively and quantitatively investigating how feedback works in the classroom
and learning process.
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