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ABSTRACT

EFFECTS OF FEEDBACK TIMING AND TYPE ON LEARNING ESL GRAMMAR RULES
By
Elizabeth H. P. Lavolette

The optimal timing of feedback on formative assessments is an open question, with the
cognitive processing window theory (Doughty, 2001) underlying the interaction approach
suggesting that immediate feedback may be most beneficial for language acquisition (e.g., Gass,
2010; Polio, 2012) and two educational psychology hypotheses conversely suggesting that
delayed feedback may be superior for error correction (dual-trace hypothesis, Kulik & Kulik,
1988; interference-perseveration hypothesis, Kulhavy & Anderson, 1972).

To explore the effects of varied feedback timing on both item learning and rule
generalization, 118 intermediate ESL students were randomly assigned to item-by-item or end-
of-test computerized feedback conditions. Within each timing group, half of the students
received feedback that indicated the correct answer and whether they had answered correctly or
incorrectly (without metalinguistic feedback). The other students received additional feedback
that stated a rule that applied to the item (metalinguistic feedback). A pretest, two treatments, a
5-minute-delayed posttest, and a 1-week-delayed posttest were administered. Each treatment
contained 17 multiple-choice items that were followed by item-by-item or end-of-test feedback.
The pretest and both posttests included all items from the treatment (to test item learning) plus 10
new multiple-choice items to test generalization of rules. The data were analyzed using mixed-
design ANOVAs.

The item-by-item metalinguistic feedback group had higher gain scores than the other
feedback groups on the treatment items on both posttests, although no significant main effects

were found for either feedback timing or type. This suggests that item-by-item metalinguistic



feedback is better for item learning. On the items that did not appear on the treatment, the item-
by-item groups outperformed the end-of-test groups, with a marginally significant main effect of
feedback timing, F(1, 108) = 3.61, p = .06, nzpart =.032. This suggests that item-by-item
feedback may be better for learning to generalize. In addition, the groups that received item-by-
item feedback spent significantly less time reading the feedback than did the groups who
received end-of-test feedback, F(1, 108) = 4.14, p = .044, nzpan =.037. These combined results
suggest that item-by-item metalinguistic feedback may be more effective and efficient for
language learners for both item learning and learning to generalize, although the small effects
sizes indicate that providing this type and timing of feedback should be only one of many
interventions to improve instruction. In addition, these results lend support to the cognitive

processing window theory and attention-based theory underlying the interaction approach.
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CHAPTER 1: INTRODUCTION

1.1 Purpose and Rationale of the Study

Computer-assisted language learning (CALL) applications can provide instant feedback
to language learners on a wide variety of activities, from multiple-choice questions and cloze
exercises to speaking and writing activities. Proponents of using technology in language teaching
and assessment often explicitly claim that immediate feedback is superior to delayed feedback,
without citing any evidence (e.g., Alderson, 2005; Brown, 1997; Chun & Brandl, 1992; Garcia &
Avrias, 2010; Kane-lturrioz, 2008; Lan, Sung, & Chang, 2007). When these claims are not explicit,
they are often implicit in the design of language-learning applications (e.g., Amaral & Meurers,
2011; Heift, 2010; Nagata & Swisher, 1995; Nagata, 1999). In addition, major commercial
CALL applications like Rosetta Stone, Tell Me More, Duolingo, Open English, and Pimsleur all
provide immediate feedback to learners on most of their activities. However, no evidence shows
that the immediate feedback produced by computer applications is more useful to language
learners than similarly produced delayed feedback. Related research in educational psychology
has shown that immediate feedback on multiple-choice questions (provided by a computer or by
using specially prepared paper forms) may help students retain material better than feedback that
is delayed until the end of the activity or until a day later (e.g., Dihoff, Brosvic, Epstein, & Cook,
2004; Kulik & Kulik, 1988). Other researchers have found delayed feedback to be more effective
(e.g., Guzman-Mufioz & Johnson, 2008; Schooler & Anderson, 1990). However, little is known
about how feedback timing affects second language learning. Given these conflicting results in
educational psychology and the gap in the CALL and SLA literature, the purpose of this study is
to provide evidence of how varied feedback timing affects the acquisition of English by adult

second language learners. Specifically, in this study, | focus on measuring how differing timings



of feedback on multiple-choice questions affect learning to apply rules for using English articles.
In addition, I address the question of how providing or not providing metalinguistic feedback
affects learning the same rules and whether it interacts with feedback timing.

1.2 Definitions

Some concepts need to be defined before proceeding. First, a fundamental concept in this
study is feedback. I use Cohen's (1985) simple definition from the context of computer-based
instruction of “the message which follows the response made by the learner” (p. 33). This
message may be delivered by an interlocutor during conversational interaction or during a test by
a computer, and the message may follow more or less quickly after the response made by the
learner. The types of feedback that will be discussed are defined by the amount of information
provided. At the end of the spectrum that provides less information, knowledge of results
feedback tells the learner only whether he or she answered correctly or incorrectly. Providing
slightly more information, knowledge of correct response feedback implicitly or explicitly
includes knowledge of results feedback, but also indicates the correct response. Finally,
informational feedback includes knowledge of correct response feedback plus additional
information, such as a rule that can be extended beyond the current question.

For timing, the terms immediate and delayed are imprecise. The terms are not used in a
systematic way in the literature, either within second language acquisition (SLA) or in
educational psychology, despite the publication 25 years ago of a taxonomy of such feedback in
computer-based instruction (Dempsey & Wager, 1988). Drawing on this taxonomy and the work
of Henshaw (2011), in the current study, | will focus on feedback on test items under two
conditions: feedback provided on an item-by-item basis and provided at the end of a test

(corresponding to Dempsey and Wager’s (1988) “end-of-module” definition of feedback). When



considering the previous literature, |1 will use two further categories: delays shorter than end-of-
test, such as a delay of 7 seconds after a response to a question before feedback is provided; and
delays longer than end-of-test, such as a 24-hour delay. I will use these terms to better describe

and compare the previous literature.

The next concept that needs to be defined is learning. Two types of learning, system and
item learning, will be considered in this study (Schmidt, 1995). A system has been learned if the
learner can correctly apply a rule to a previously unseen situation, such as a multiple-choice
guestion or a writing task. Note that being able to state the rule (a type of verbal information) is
not what is considered here. Rather, system learning is an intellectual skill (Gagné, 1985) in
which the rule is applied. Compared to item learning, this type of learning is closer to what is
generally investigated by SLA researchers. As an example of system learning, imagine that a
learner knows an explicit rule, such as “Use the when the context makes a noun known to the
reader/listener.” Then, an item is presented such as “Its front tire was flat, so __ bicycle was
unusable.” The learner has to fill in the correct article. The learner has no memory of the correct
answer, so he or she must apply the rule to respond correctly. The second type of learning is item
learning, which is the type of learning generally studied in the educational psychology research
on feedback timing. An item has been learned if the learner can correctly respond to it after a
previous exposure to the item. If the learner has received feedback on the item that included the
correct response, item learning may be the same as memorizing the correct response. This is a
type of verbal information learning (Gagne, 1985). For example, imagine that that the same item,
“Its front tire was flat, so __bicycle was unusable,” is presented, followed by the correct answer.
If the item has been learned, the next time the learner sees this exact item, he or she may simply

retrieve the correct answer from memory.



Finally, I will use the terms error correction and reinforcement of a correct response to
differentiate between two possible feedback conditions. In both cases, feedback is provided to
the learner on his or her response to a test item by providing the correct answer. Error correction
is the case in which a learner has answered an item incorrectly. For example, if a learner is
presented with the item “Its front tire was flat, so __ bicycle was unusable” and he or she
chooses the response “a,” the feedback would indicate that the correct answer is “the” and would
be an instance of error correction. Reinforcement of a correct response is the case in which the
learner has answered correctly. For example, if a learner is presented with the same item and
chooses the correct answer, “the,” then the same feedback (i.e., that the correct answer is “the”)
would be an instance of the reinforcement of a correct response. Both of these types of feedback
are subtypes of knowledge of correct response feedback, and both are derived from the
behaviorist paradigm (e.g., Skinner, 1968).

1.3 Importance of the Current Study

The current study is relevant to SLA researchers, language teachers, and instructional
designers for several reasons. Beginning with SLA researchers, the current study provides
precise language for sorting out the varied definitions of immediate and delayed, as they are used
in both SLA research and research in related fields. The terms item by item and end of test are
defined above for use within this dissertation and beyond. In addition, SLA researchers can gain
further information by using conditional probabilities to analyze data, breaking it down into
categories that reveal whether correct responses have been reinforced and whether errors have
been corrected. This is commonly done in educational psychology research, but has not yet
gained a foothold in SLA research. Finally, researchers will be interested in the evidence

provided in the following study in support of Doughty's (2001) theory of a cognitive processing



window, within which feedback is most usefully provided, and in support of an SLA attention-
based theory (e.g., Gass, 1997; Pica, 1994; Schmidt, 1995).

Teachers and instructional designers will be interested in the results of the current study
for other reasons. First, the results provide a starting point for determining when to more
effectively and efficiently provide which type of feedback to learners. In addition, the results
may help teachers make an informed decision about which commercial CALL products will be
most useful to their students.

1.4 Overview

The rest of this dissertation is organized as follows. Chapter 2 explains the theoretical
background for the current study and gives an overview of relevant literature in CALL, SLA,
language assessment, other language-related fields, and educational psychology. The research
questions and predictions for the current study are at the end of Chapter 2. Chapter 3 provides
details on the method that 1 used to investigate the research questions, including the participants,
materials, procedure, and analysis. Chapter 4 presents the results, followed by a discussion in

Chapter 5. The conclusion is in Chapter 6, followed by the appendices and references.



CHAPTER 2: THEORETICAL BACKGROUND AND LITERATURE REVIEW

Feedback timing is an underresearched area in SLA, perhaps because few theories
explicitly or implicitly bear on the question. Therefore, | begin the theoretical discussion by
considering which theories address this topic generally, without a concern for the applicability of
the theories to the current study. I then look more closely at the interaction approach, which
gives a psycholinguistic account for the superiority of immediate feedback. It is this
psycholinguistic account, rather than the interaction approach itself, that 1 will apply to the
research study described below. After the SLA theoretical background, I review the language-
related empirical research on feedback timing. Next, | examine selected theories from
educational psychology that make predictions about the relative effectiveness of immediate and
delayed feedback, and I then give an overview of the related research in that field.

After addressing the topic of feedback timing, I move to a discussion of the effectiveness
of feedback with and without metalinguistic information. | present the theoretical position of the
interaction approach, then language-related research on this topic. Although educational
psychology theories do not directly address the topic of metalinguistic feedback, | review
theories and research related to informational feedback. Finally, | present the research questions
and predictions for the current study.

2.1 SLA Theories and Feedback Timing

| temporarily put aside the problem of whether various SLA theories apply to a situation
in which a human answers multiple-choice questions and the computer provides feedback. For
the moment, | focus on what the theories can contribute to a general discussion of feedback
timing. In fact, most mainstream SLA theories have little to say about when feedback should be

provided. Feedback (i.e., negative evidence) plays little, if any, role in theories based on



Universal Grammar (e.g., Cook, 1989; Schwartz & Gubala-Ryzak, 1992; but c.f. White, 1991).
In theories in which feedback may play a limited role, such as processability theory (e.g.,
Pienemann, 1998), the ideal timing of feedback in relation to the error is not specified by the
theory, either explicitly or implicitly. Similarly, in purely usage-based approaches (e.g., N. Ellis,
2006, 2008), feedback may play a limited role (without an ideal feedback timing specified by the
theory), although Ellis incorporates ideas from the interaction approach to acknowledge feedback
and focus-on-form as a means of drawing learners’ attention to features of language. I discuss the
interaction approach itself below. In skill acquisition theories (e.g., Dekeyser, 1997, 2007), the
requirement for feedback to be timely is implicit, but no mention is made of why timeliness is
important or how to define it (but see Hartshorn et al., 2010, for 24-hour-delayed feedback as
one interpretation of timely).

In sociocultural theory, feedback is adjusted online (i.e., during interaction) to the needs
of the individual learner (Aljaafreh & Lantolf, 1994, p. 466), but this may not imply that
feedback immediately follows an error. Rather, researchers have variously operationalized
feedback as provided immediately after an error is made, as in the Computerized Dynamic
Assessment of Language Proficiency (http://calper.la.psu.edu), delayed until the completion of
an oral narrative (e.g., Lantolf, 2008; Poehner, 2008), and delayed longer, as in individual

tutoring on a piece of writing that has been completed at an unspecified earlier time (e.g.,

Aljaafreh & Lantolf, 1994).1 Thus, SLA researchers have not interpreted sociocultural theory as
specifying a particular feedback timing as better than another.

The interaction approach is the SLA theory that most clearly and explicitly specifies the

1 Arguably, some of the feedback provided in the study by Aljaafreh and Lantolf (1994) came
immediately following failed attempts to correct errors. However, from another perspective, the
initial errors were made during the writing, not during the later process of reading aloud.

7



ideal feedback timing. In this approach, negotiation for meaning during a conversation between
an L1 and L2 speaker causes interactional adjustments to the speech of the L1 speaker,
facilitating language learning on the part of the L2 speaker (Long, 1996). This approach has been
formulated in terms of language use in conversation and posits a role for immediate feedback on
errors (e.g., Gass, 2010b; Long, 1996). Doughty (2001), for example, wrote the following.

If the verbatim format of recent speech remains activated in memory and

available for use in subsequent utterance formulation, this can be taken to be an

important cognitive underpinning for facilitating the opportunity to make

cognitive comparisons. With regard to the timing of the information to be

compared, the most efficient means to promoting cognitive comparison would

seem to be provision of immediately contingent recasts. (p. 253; emphasis added)

| interpret immediately contingent recasts in a conversational setting as analogous in
timing to item-by-item feedback on a multiple-choice test.

The reasoning behind the interaction approach, as described above, is similar to that of
the direct contrast hypothesis, which states that in child first language acquisition, negative
evidence, typically provided as recasts by adults, allows a child to retreat from
overgeneralizations in his or her developing grammar (e.g., Saxton, Backley, & Gallaway, 2005;
Saxton, 1997). According to this hypothesis, the immediate contingency of the recast on the error
is what leads to the effectiveness of recasts. This hypothesis might also be applicable to L2
learning, with the prediction that recasts will be more effective for L2 speakers than models of
accurate speech provided at a time somewhat removed from an error. However, after adapting
the hypothesis to L2 learning, it is equivalent to the interaction approach in terms of its

predictions for the most effective feedback timing. In addition, no clear psycholinguistic basis



has been proposed for the direct contrast hypothesis, which makes it difficult to argue for its
applicability in the current study. Therefore, | do not consider it further here.

Now that | have established that the interaction approach is the SLA theory that most
directly deals with the topic of feedback timing, | turn to the question of its applicability to the
current study. This approach has been extended to computer-mediated interaction between
learners and expert language users, such as video and audio chats (e.g., Yanguas, 2010) and text
chats (e.g., Lee, 2008). Moving even further from the approach’s origins in face-to-face
conversational interaction, Heift (2004) applied the approach to the interaction between a learner,
who inputs a sentence into a computer, and a natural-language processing program, which
outputs metalinguistic feedback. Indeed, Chapelle (2003) has proposed that the interaction
approach could be extended to the input-enhancing interaction that occurs when learners interact
with computers. She gave the example of a learner clicking a hyperlinked word to get a
definition when reading a passage. From this perspective, the interaction approach may also be
extended to the interaction between a human and a computer in the context of feedback on
multiple-choice questions, as explained below.

Consider this scenario: A learner reads a sentence with a blank on a computer screen.
From a list of answer choices, he or she drags and drops a phrase into the blank. After clicking a
“submit” button, the learner is presented with feedback that indicates (a) that the selected
response was incorrect, (b) the correct answer, embedded in the original sentence, and (c) a rule
explaining why it is correct. Part (a) of the feedback serves as an explicit indication that the
learner has made an error. Part (b) provides information equivalent to that in a recast in spoken
interaction, and Part (c) is metalinguistic information. Certainly this type of feedback qualifies as

enhanced input. Therefore, one might argue that the interaction approach can be applied to this



situation.

Admittedly, the argument above goes quite far afield from the origin of the interaction
approach. However, one aspect of the approach in particular may be more readily extendable. |
next examine the basis within the interaction approach for the claim that immediate feedback is
superior to delayed feedback. This claim is based on the idea of attention to contrast. That is, a
language learner who produces a nontargetlike utterance will contrast his or her utterance with a
targetlike recast that another speaker produces in response (e.g., Goo & Mackey, 2013; Long,
2007). According to Gass (2010),

Attention alone is not sufficient. A contrast must be attended to, or in SLA

parlance, a gap must be noticed. And conversation provides a forum for the

contrast to be detected, especially when the erroneous form and a correct one are

in immediate juxtaposition. (p. 230)

I argue that multiple-choice questions with correct answers given as feedback also
provide a forum for the contrast to be detected, especially when the feedback is provided on an
item-by-item basis. Similarly, Long (1996) stated that “[n]egative feedback of this type (i.e., in
the form of implicit correction immediately following an ungrammatical learner utterance) is
potentially of special utility because it occurs at a moment in a conversation when the NNS is
likely to be attending to see if a message got across, and to assess its effect on the interlocutor”
(p. 429). Although Long referred to a spoken conversation, it follows that when negative
feedback comes immediately after a learner responds to a multiple-choice question, the learner is
likely to be attending to the feedback to find out whether he or she answered the question
correctly. Conversely, when the negative feedback comes at a later time, the learner is less likely

to be attending.
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Of course, conversation typically occurs in a face-to-face setting between two (or more)
people, and a multiple-choice computer-based test is taken by one person looking at a computer
screen. In addition, feedback provided in the two contexts may be perceived differently by
learners for affective reasons. For example, learners may perceive the feedback provided by a
computer as less face-threatening than that provided by another person. These differences are
potentially important in determining how attention is focused. However, little research exists to
clarify how attention to contrast in a written, computer-based format may differ from attention to
contrast in spoken interaction. Therefore, | proceed here under the tentative assumption that
item-by-item negative feedback on a multiple-choice test on a computer screen will be more
effective in drawing a learner’s attention to contrast than feedback that comes later.

Another potentially important difference between these contexts is that learners typically
focus on meaning during conversation, while they may be more focused on form when they are
taking a multiple-choice test. This may prime learners to be more attentive to contrasts in a
computer-based test than during conversation.

The attention to contrast described by both Long (1996) and Gass (2010) has a
psycholinguistic basis in what Doughty (2001) termed the cognitive processing window.
According to Doughty (2001), negative feedback must be immediate to be effective because
learners’ ability to perform cognitive comparisons is limited by working memory (p. 225).
Negative feedback that focuses on form can most usefully be provided within this cognitive
window, which may last up to 40 seconds (p. 227). On the other hand, Doughty and Long (2003,
p. 65) more recently claimed that this window is not well understood and that it may not even
depend on working memory, implying that the previous estimate of the duration of the window

may not be accurate. However, given no alternative hypothesis as to why the window should be

11



limited, | proceed here under the assumption that working memory constrains the window.

While Doughty (2001) cites the working memory model of Cowan (1995), the model of
Baddeley (2003) is also widely used in psycholinguistic research, and various other models exist.
When considering the capacity of working memory, which model is referenced may make little
difference. Here, it suffices to say that, according to Baddeley (2003), working memory is “a
limited capacity system, which temporarily maintains and stores information, supports human
thought processes by providing an interface between perception, long-term memory and action”
(p. 829). Similarly, according to Cowan (2005), working memory is “the set of processes that
hold a limited amount of information in a readily accessible state for use in an active task” (p.
39). Note that in both definitions, the capacity of working memory is limited.

Information (in this case, an error made by a learner) activated in working memory is
likely to remain activated until item-by-item feedback is provided. Information is unlikely to
remain activated until end-of-test feedback is provided, not only because of the time delay, but
also because of the intervention of other items. Of course, in the end-of-test feedback condition,
upon receiving feedback, a learner could reactivate an error in working memory by repeating the
processing that occurred when he or she initially saw the item, but this is not guaranteed to occur.

The preceding discussion of feedback has focused on errors. However, receiving
feedback on an error is only one of two possible outcomes for a learner answering a multiple-
choice question. The other possibility is that the learner answers the question correctly and
receives feedback that reinforces the correctness of the response. In this case, when the learner
cognitively compares his or her response to the provided correct response, no difference is found.
Although the literature on the cognitive processing window does not directly address this case,

the theory can be logically extended to predict that the cognitive comparison in this case should
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also be more effective when the feedback comes within the cognitive processing window, as
limited by working memory. Effective should be understood here to mean that the learner
continues to answer the item correctly in the future, rather than (erroneously) changing his or her
answer, in the case of item learning, and to mean that the learner correctly answers novel items
that follow the same rule, in the case of system learning.
2.2 Language Research on Feedback Timing

In the following sections, | summarize the previous research on feedback timing in SLA,
CALL, language assessment, and other language-related areas. A summary is shown in Table 1.*

2.2.1 SLA research

Within SLA, most researchers have found no difference between item-by-item and end-
of-test feedback. To study the effects of oral feedback timing, Sheen (2012) had adult ESL
students perform a narration task using the past tense, and she provided explicit, metalinguistic
feedback. In one condition, the feedback was provided immediately after a student made an error
(analogous to item-by-item feedback), while in the other condition, the feedback was delayed
until the end of the task (analogous to end-of-test feedback). No significant differences were
found between the feedback groups on either a posttest or a delayed posttest. As Sheen noted, the
end-of-test feedback took more time to provide than the item-by-item feedback, making the
conditions difficult to directly compare. Quinn (2013) similarly tested the effects of providing
item-by-item and end-of-test oral feedback on oral tasks, in this case, related to English passive
constructions. He found no significant difference between the feedback conditions, possibly
because the learners in the delayed group were asked to repeat the task in which the error

occurred before feedback was provided, making the feedback essentially item-by-item.
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Table 1: Summary of Language Learning Studies on Feedback Timing Studies

More effective feedback timing

Brosvic, Epstein, Dihoff, and Cook (2006a); Brosvic, Epstein, Dihoff, and Cook,
(2006b); Opitz, Ferdinand, and Mecklinger (2011); Schroth and Lund (1993)
Nagata (1996)

Schroth and Lund (1993)

Aubrey and Shintani (2014)

Goda (2004); Henshaw (2011); Quinn (2013); Sheen (2012)

Lavolette, Polio, and Kahng (2013)

IBI more effective than delay shorter than
EOT.

IBI more effective than EOT

Delay shorter than EOT more effective
than I1BI.

Delay shorter than EOT more effective
than delay longer than EOT.

No difference between 1Bl and EOT.

No difference between EOT and longer

delay.

Lai, Fei, and Roots (2008); Sakai (2004)

IBI recasts noticed more often than EOT

recasts/models.

Note. IBI = item by item; EOT = end of test.
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Without looking at the effectiveness of feedback on learning, SLA researchers have also
examined the effects of the immediate contingency of recasts on the noticing of a gap between
the learner’s production and the recast. Lai, Fei, and Roots (2008) looked at the effects of the
timing on ESL learners’ noticing of recasts in typed CMC interactions in a laboratory setting.
Noticing was measured using the learners’ reports in stimulated recalls or think-aloud protocols.
The researchers found that recasts were noticed more often when they immediately followed an
error or were separated from the error by only material not related to the content as compared to
recasts that were separated from the relevant error by additional content. Sakai (2004) also
looked at the effects of contingency on noticing, but in spoken interaction in a laboratory setting.
He compared item-by-item recasts and delayed “models,” which were similar to recasts, but
provided a few minutes later. For the EFL learners in the study, the item-by-item recasts were
more effective for noticing, as measured using a stimulated recall.

Loewen (2004) examined the timing of recasts in relationship to uptake, or the response
of a learner to a recast. One reason to examine uptake is that it may be an indication of noticing
the gap between an erroneous and correct form. Loewen did not define the term immediate in the
study, but I surmise from the examples given that recasts were immediate if they were produced
in the first turn following an erroneous utterance by a learner, analogous to item-by-item
feedback. Other recasts were classified as delayed, or in Loewen’s terminology, deferred. The
results showed that for the adult ESL learners in the study, item-by-item recasts were five times
as likely to be followed by uptake than recasts produced during later turns. However, as Loewen
pointed out, the learners were often given no opportunity for uptake when the recasts were

delayed.
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2.2.2 CALL research

To my knowledge, only six studies have examined the effect of feedback timing on
language learning in a CALL setting (Aubrey & Shintani, 2014; Dabrowski, LeLoup, &
MacDonald, 2013; Goda, 2004; Henshaw, 2011; Lavolette et al., 2013; Nagata, 1996). Two of
them found significant differences based on feedback timing. The first study that revealed a
difference was that of Nagata (1996), who did not design the study with the intention of
examining a difference based on feedback timing. Rather, she was interested in the difference
between CALL and non-CALL teaching practices. Therefore, the feedback timing factor is
confounded with how feedback was provided, preventing any firm conclusions. In Nagata’s
study, half of the undergraduate participants received item-by-item feedback from a computer
program on their usage of Japanese particles, while the other half received the similar (although
less individualized) feedback after completing the entire exercise on paper. Both groups
participated in the study during their normal class period. The results of immediate and delayed
posttests showed that the computerized item-by-item feedback was significantly more effective
than the paper-based end-of-test feedback. Second, Aubrey and Shintani (2014) found that
feedback provided at a longer delay than item-by-item feedback (but shorter than end-of-test)
was more effective than feedback provided at a delay longer than end of test. In their study,
English learners in Japan wrote essays using Google Docs, an application that allows multiple
people to synchronously edit a document. The researchers provided feedback by inserting
comments into the margin of the document, providing only the correct form, and only targeting
hypothetical conditionals. One group (synchronous feedback) received feedback while they were
writing, generally after they had finished writing the targeted sentence and before they had

finished writing the following sentence. A second group (asynchronous feedback) received
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feedback a few minutes after they finished writing the entire essay. A third group (control group)
received no feedback. Both of the treatment groups performed significantly better than the
control group on the immediate posttest, but only the synchronous feedback group outperformed
the control group on the delayed posttest.

Four CALL studies showed no difference between various feedback timings. Goda (2004)
found no effect of differing feedback timings (item-by-item and end-of-test) on EFL students’
scores on TOEFL structure questions. Two test versions were used, with the questions on the
treatment test being different from those on the two posttests. However, the questions on the
treatment were randomly chosen, so the structures on them may not have been relevant to the
structures on the posttest. Dabrowski, LeLoup, and MacDonald (2013) looked at the effects of
instructor feedback, provided to one group after a delay, and computer feedback, provided
immediately to the other group. Note the confound between the variable of immediate/delayed
feedback and that of computer/instructor feedback, preventing conclusions about the relative
efficacy of the immediate or delayed feedback in this study. The computer feedback was
provided using My Spanish Lab, but it is not clear whether the feedback was item-by-item or
end-of-test (which prevents the inclusion of this study in Table 1). No differences were found in
the chapter test scores for the two groups. In L2 writing, Lavolette, Polio, and Kahng (2013)
examined the effects of feedback timing using Criterion, a program provided by ETS that uses
natural language processing to give feedback on ESL students’ TOEFL-style essays. One group
received feedback immediately upon completing an essay (analogous to end-of-test feedback),
while the other received the feedback a week later. The timing of the feedback did not affect the
students’ responses to the feedback.

The CALL study that is most similar to the current study is that of Henshaw (2011).
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Using processing instruction, Henshaw examined the effects of feedback timing on English
native speakers’ learning of the Spanish subjunctive. The learners in her study were first
screened for previous knowledge of the subjunctive using a pretest, then received explicit
instruction on this grammar structure. Next, they answered multiple-choice questions testing
their recognition and interpretation of the subjunctive, with one group receiving item-by-item
feedback, a second group receiving end-of-test feedback, a third group receiving feedback 24
hours after taking the test, and a fourth group receiving no feedback. The feedback was an
indication of whether they had answered correctly or incorrectly plus a metalinguistic
explanation. A week later, the students took a posttest that included the items that the students
had previously seen and new items. No significant differences on old or new items were found
among the groups who received feedback, although all feedback groups outperformed the no-
feedback group.
2.2.3 Language assessment research

Much of the literature on assessment involving feedback is far removed from the context
of the current study. In fact, little empirical research has addressed the question of whether
assessments that provide feedback can affect student learning. Of the various types of
assessments, three major types provide learners feedback on their responses: formative, dynamic,
and diagnostic assessment. To my knowledge, only investigations of diagnostic assessment have
considered the timing of the feedback, all of which were reported in a monograph by Alderson
(2005).

Alderson (2005) listed some suggested characteristics of diagnostic tests, including that
“[d]iagnostic tests provide immediate results, or results as little delayed as possible after test-

taking.” (p. 11). However, he provides little support for this suggestion. He also reported on two
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unpublished studies (Floropoulou, 2002; Yang, 2003) that asked users about their preferences for
receiving item-by-item feedback on an early version of DIALANG
(http://www.lancaster.ac.uk/researchenterprise/dialang/about), which is a diagnostic test of
language proficiency for European languages. Alderson does not mention which languages were
tested in either study. All users got end-of-test feedback in the form of a review, and the users
had the option of leaving on a default option of item-by-item feedback or turning it off. In both
studies, the users’ behavior varied as to whether they chose item-by-item feedback. Floropoulou
(2002) asked six users about their reasons for their feedback timing preferences. She quoted two
users who preferred no item-by-item feedback . One preferred no item-by-item feedback because
getting the feedback during the test might influence his or her thinking about the test. The other
believed that it allowed him or her to avoid the encouraging effect of getting answers right and
the discouraging effect of getting them wrong. One user who preferred item-by-item feedback
was also quoted, mentioning only that it is good to know immediately whether your answers are
right or wrong.

The second relevant study that Alderson (2005) reported on was an unpublished MA
thesis by Yang (2003), who studied 13 users of DIALANG. The users’ behavior was somewhat
different from that in Floropoulou’s (2002) study. While four of Yang’s users chose to receive
the item-by-item feedback throughout the test and six chose not to get it on any items, two users
turned off item-by-item feedback after feeling discouraged due to answering the first four items
wrong, and one student selectively turned on item-by-item feedback for items that she was not
confident of having answered correctly. Those who always got item-by-item feedback chose it
because they wanted to know how they were doing. Those who never got item-by-item feedback

chose against it because they wanted to finish the test quickly and because knowing that they got
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questions wrong would be demotivating. In addition, “one student said that, since she could not
change the answer if it was wrong, she saw no point in using immediate feedback” (Alderson,
2005, p. 215). All users indicated that they found the end-of-test review useful.

Overall, the assessment literature includes little mention of the issue of feedback timing,
and even less of the effectiveness of one feedback timing compared to another. One reason for
this is that the purpose of assessments is most often to assess learning, rather than to promote it.
Another reason may be the potential for item-by-item feedback on items at the beginning of a
test to affect students’ answers later on the test. However, this concern would not prevent an
investigation into the differences between end-of-test feedback and feedback provided at a longer
delay.

2.2.4 Other language-related research

Because little SLA, CALL, or language assessment research has looked at the relative
effectiveness of varied feedback timing, as reviewed above, | also review here studies of
vocabulary and artificial grammar learning that were undertaken from non-SLA perspectives.
The studies of language learning that have examined the variable of timing are summarized in
Table 1.

Several groups of researchers working from non-SLA perspectives have studied language
learning. Some findings showed an advantage for item-by-item feedback over feedback with a
delay shorter than end-of-test. For example, in neuroscience, Opitz, Ferdinand, and Mecklinger
(2011) found that participants who received item-by-item feedback while learning an artificial
grammar responded correctly to significantly more items than participants who received item-by-
item feedback delayed by 1 second. This is interesting in light of the fact that a 1-second delay is

likely to still be within the cognitive processing window. In educational psychology, two studies
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that looked at students learning form-meaning mappings found that item-by-item feedback was
more effective than end-of-test feedback or longer feedback delays. In a laboratory, Brosvic,
Epstein, Dihoff, and Cook (2006a) tested undergraduate students on the definitions of Esperanto
words. The treatments varied on the timing of feedback (none, item-by-item, end-of-test, or
delayed by 24 hours) and whether the student could select another response if the first selection
was incorrect. The tests and feedback were provided using special paper forms, which had a
coating over the answer choices that was removed by the participants to reveal the feedback for
the chosen response, or feedback was provided by an assistant who held up an index card. The
students who received item-by-item feedback outperformed the students in the other groups on
all posttest measures, with the students who could select multiple responses outperforming those
who could only select one. A similar study that manipulated the length of delay and the number
of questions answered until feedback was provided had similar results: namely, that receiving
item-by-item feedback was most effective (Brosvic et al., 2006b).

A study by Schroth and Lund (1993) showed results both supporting item-by-item
feedback as more effective than a delay shorter than end-of-test and the reverse; that is, other
results supported a delay shorter than end-of-test as more effective than item-by-item feedback.
In a laboratory, undergraduate students learned an artificial grammar that consisted of patterns of
letters that followed simple rules. The materials were presented on paper cards, and the
experimenter provided the feedback verbally. The results showed that the participants who
received item-by-