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Abstract

Many higher education students across the world are studying in situations where a high proportion of the
academic materials they encounter are online reading texts written in their second language. While the online
medium presents a number of challenges to L2 readers, it also enables the provision of a range of support
mechanisms, such as instant feedback. This quasi-experimental study investigated the use of two types of
feedback, elaborative and knowledge of response, and compares their effectiveness for enhancing online second
language reading comprehension. The participants were 113 Emirati students of L2 English at a higher education
college in the United Arab Emirates. Data were collected using a pre-test and a post-test measure of reading
comprehension and an online reading comprehension exercise containing either elaborative or knowledge of
response feedback. The results of the quasi-experiment showed no significant difference between the effects of
the two feedback types on comprehension of an online reading text for the sample as a whole. Equally, for the
high-proficiency readers, feedback type had no significant effect on text comprehension. However, with regard
to the low-proficiency readers, those receiving elaborative feedback performed significantly better on the
post-test than those who received knowledge of response feedback. The findings suggest that elaborative
feedback can enhance online L2 reading comprehension but that it needs to be tailored specifically to the needs
of the L2 readers it is intended to support.

Keywords: online reading, second language reading, computer-assisted language learning, elaborative feedback,
sociocultural theory

1. Introduction
1.1 Background

The ability to read at least one language is undoubtedly a vital skill for success in today’s world. With regard to
second language (L2) learners, strong reading skills can assist in the development of other language skills,
whereas poor L2 reading skills can hamper academic progress (Anderson, 2003). This is particularly the case in
academic contexts where L2 texts account for a substantial proportion of the academic materials encountered by
students, as is the case in many higher education institutions in Arabian Gulf countries, such as the United Arab
Emirates (Donaghue & Thompson, 2014). This situation presents a challenge to L2 learners and their teachers,
given the complex nature of L2 reading proficiency, which, as shown below, depends on the effective use of a
range of knowledge sources. These sources include L2 knowledge, L1 literacy, and reading comprehension
strategies (Bernhardt, 2011). Testament to the magnitude and importance of this challenge is the amount of
attention that L2 reading instruction has received from researchers in the field of applied linguistics and language
education (Han, Anderson, & Freeman, 2009).

In recent years, the ever-increasing use of the Internet has had an impact on the reading habits of students in
higher education, as the use of online texts is now a key component of tertiary education courses across the
world (Ketabi, Ghavamnia, & Rezazedah, 2012). While the availability of internet connections and compatible
devices has increased L2 readers’ access to online texts, it has also brought with it new challenges related to the
different reading comprehension skills and strategies that are necessary in online environments (Park, Yang, &
Hsieh, 2014). As Konishi (2003) notes, navigation strategies, which include clicking and scrolling, are key to
successful online reading but are not required when reading printed texts.

However, while the online medium presents certain challenges to L2 readers, it also makes possible a variety of
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support mechanisms that may both facilitate and enhance comprehension. One such mechanism is elaborative
feedback, which can be incorporated into online reading exercises to provide additional guidance and support to
L2 readers (Murphy, 2007, 2010). Previous research into the effectiveness of elaborative feedback to enhance L2
reading comprehension has been largely inconclusive (Bown, 2006; Murphy, 2007, 2010). However, it has been
shown to significantly improve comprehension when used in combination with oral pair-work activities (Murphy,
2007) and to support quality interaction between L2 readers when used in conjunction with text-based
computer-mediated discussion (Murphy, 2010).

This study investigates whether elaborative feedback incorporated into an online academic reading exercise is
more effective than simple, knowledge of response feedback in enhancing L2 reading comprehension. It also
examines whether the effect of elaborative feedback on comprehension differs with L2 reading proficiency.

1.2 Literature Review
1.2.1 Types of Computer-assisted Feedback

Previous studies in the field of computer-assisted learning have supported the use of questions with feedback as
an effective element of text-based learning (Clariana & Koul, 2006), with three main types of feedback being
identified (Clariana, 2000; Murphy, 2010). Knowledge of response feedback informs the learner whether their
answer is correct or incorrect, knowledge of correct response feedback indicates the correct answer, while
elaborative feedback provides additional information to explain the reasons for a response being correct or
incorrect or to guide the learner towards a correct response (Murphy, 2007). A common form of elaborative
feedback is answer until correct feedback, in which the learner is guided to respond until the correct answer is
determined.

With regard to the relative effectiveness of different feedback types, previous studies have been inconclusive.
Adams and Strickland (2012) investigated the use of knowledge of response feedback, knowledge of correct
response feedback, and no feedback, with 70 students of computer literacy. They found no difference in the
effectiveness of the three feedback strategies. Bangert-Drowns, Kulik, Kulik and Morgan (1991) undertook a
meta-analysis of 40 studies and concluded that knowledge of response was the least effective form of feedback,
and was even less effective than no feedback at all. The most effective feedback types were found to be answer
until correct feedback and elaborative feedback. Bangert-Drowns et al. also found that the provision of more
information in feedback increased its effectiveness. In contrast, Clariana (1993) reviewed 30 studies and found
that all types of feedback were more effective than the provision of no feedback. However, he found no
significant difference in the effectiveness of different feedback types. It should be noted that both meta-analyses
were conducted on a range of studies that were not specifically related to L2 acquisition or L2 reading.

1.2.2 Computer-assisted Feedback and L2 Acquisition

The question of which type of computer-assisted feedback is most effective for supporting different aspects of
L2 acquisition has been the focus of numerous studies (Bown, 2006; Brandl, 1995; Murphy, 2007, 2010; Nagata,
1993, 1996; Van der Linden, 1993), but remains largely unanswered. Van der Linden (1993) investigated the
effectiveness of elaborative feedback within computer-based grammar exercises with 23 learners of L2 French.
She found that individual differences among learners affected the usefulness of the feedback. Similarly, Brandl
(1995) studied the preferences for different types of error correction feedback of 21 high- and low-achievement
learners of L2 German while completing computer-based grammar exercises. The learners were presented with
knowledge of response, knowledge of correct response, elaborative, and show error feedback, which highlighted
any errors in a learner’s response. Brandl found differences in the use of feedback among the groups, with the
high-achievement learners checking the feedback more often than their low-achievement counterparts.
Furthermore, the low-achievement students were more likely to use the feedback to look up the correct answers,
whereas the high-achievement learners tended to attempt to find the answers themselves.

The most effective feedback type to support L2 reading comprehension has also been investigated, again with
mixed results. Murphy (2007) explored the use of elaborative feedback to promote L2 reading comprehension
with 407 first-year students of L2 English at a Japanese university. The learners were divided into high- and
low-proficiency groups, based on their membership of pre-existing English classes, and then randomly assigned
to receive either elaborative feedback or knowledge of correct response feedback when completing an online
reading comprehension exercise. Furthermore, they were randomly assigned to work either individually or in
pairs as they completed the exercise. Following the treatment, all participants worked independently to complete
a follow-up reading comprehension exercise, which tested comprehension of the same content areas covered in
the first exercise, in order to measure their comprehension of the text. Murphy found that elaborative feedback
was not significantly more effective than knowledge of correct response feedback. He also found no significant
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interaction between L2 English proficiency level and feedback type. In a second study, Murphy (2010) compared
the use of elaborative feedback and knowledge of correct response feedback with 425 L2 learners of English at a
Japanese university. The learners were assigned to either the low- or high-proficiency group according to their
results on an English proficiency test. All the participants were randomly assigned to receive either elaborative
feedback or knowledge of correct response feedback while completing an online reading comprehension exercise
in pairs with a partner of the same proficiency level. Murphy found that those who received elaborative feedback
scored significantly higher on a follow-up test based on the same reading text than did those who received
knowledge of correct response feedback. He also found no significant interaction between feedback type and
proficiency level. However, in both these studies, it is noteworthy that the assignment of students to either the
high- or low-proficiency group was based on L2 English proficiency levels, and that no pre-test was utilized to
control specifically for pre-existing levels of L2 reading comprehension.

1.2.3 Feedback as Scaffolding for L2 Reading Comprehension

Elaborative feedback can be used to guide and direct the L2 reader, thereby providing additional support. From a
sociocultural view of L2 acquisition, this support can be considered as a form of scaffolding, the “process of
supportive dialogue which directs the attention of the learner to key features of the environment, and which
prompts them through successive steps of a problem” (Mitchell, Myles, & Marsden, 2013, p. 222). For
scaffolding to be effective, it should be carefully targeted at the needs of the learners working within their zone
of proximal development (Gibbons, 2015). With regard to L2 reading, this suggests that, when writing
elaborative feedback to support learners working alone on a reading comprehension exercise, the
instructor/designer should consider (at least) the following: the L2 reading proficiency level of the readers, the
difficulty level of the reading task, and models of L2 reading comprehension. With regard to L2 reading
proficiency and task difficulty, carefully targeted elaborative feedback that is tailored to the needs of a
low-proficiency reader working on a comprehension exercise may not, therefore, correspond to the needs of a
higher-proficiency reader.

Concerning L2 reading models, Bernhardt’s (2011) Compensatory Model of Second Language Reading predicts
that 50% of the variance in L2 reading can be explained by first language (L1) literacy and L2 language
knowledge. The remaining 50% of the variance is explained by other factors, which include reading
comprehension strategies, engagement, background knowledge, interest and motivation. McNeil (2012) extends
Bernhardt’s Compensatory Model by predicting the contributions of strategic knowledge and background
knowledge to L2 reading performance. In his extended model, L1 literacy, L2 knowledge, background
knowledge and strategic knowledge are predicted to account for 75% of the variance in L2 reading. Furthermore,
the relative contributions of these knowledge sources are predicted to vary with proficiency level. Bernhardt
asserts that an L2 reader relies on these different knowledge sources according to need whenever a reading
difficulty is encountered. Further, through compensatory processing, a weakness in one knowledge source can be
compensated for by greater use of another knowledge source. For scaffolding, in the form of elaborative
feedback, to be effective in enhancing reading comprehension, it should make additional knowledge available for
compensatory processing by the reader when a comprehension difficulty is encountered.

In the light of the above review of the literature, this current study attempted to build on previous research into
the use of elaborative feedback to enhance L2 reading comprehension by employing a sociocultural approach, in
which feedback is viewed as a form of scaffolding that needs to be tailored to the individual needs of learners
(Gibbons, 2015). In this regard, unlike Murphy (2007, 2010), a pre-test measure of L2 reading comprehension
was employed to control for pre-existing reading ability.

1.3 Hypotheses
The following hypotheses were tested in this study.

Hypothesis 1: The elaborative feedback will be more effective than knowledge of response feedback in
enhancing comprehension of the online reading text.

Hypothesis 2: The effect of the elaborative feedback on comprehension of the online reading text will differ
between the lower- and higher-proficiency groups.

2. Method

A quasi-experimental design was employed for this study. This involved the collection of quantitative data, in the
form of pre- and post-test results, from members of six pre-existing classes.
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2.1 Participants

The participants were 113 male Emirati students of L2 English aged between 20 and 26. They were in their
second or fourth semester of study towards a Higher Diploma or Bachelor’s Degree in either Information
Technology and Business or Mechatronics at Ras Al Khaimah Men’s College, one of the Higher Colleges of
Technology in the United Arab Emirates. As a graduation requirement, all the participants were required to
achieve a Band 5.5 in the Academic Module of the International English Language Testing System (IELTS),
which reflects a proficiency level between that of a modest and a competent user of English (IELTS, 2017). They
were due to take the IELTS examination at the end of their fourth semester of study. The participants were all
competent computer users, having successfully completed a course in computer literacy as a requirement of
program entry. Furthermore, the use of a laptop or desktop computer was a regular feature of all their courses.

2.2 Sampling and Assignment

The participants were drawn from six pre-existing English classes, which contained the entire cohort of second
and fourth semester students at the college. Two second-semester classes and one fourth-semester class
contained students majoring in Information Technology and Business, and the same number of second and
fourth-semester classes consisted of Mechatronics students. The participants were randomly assigned to one of
two treatment groups, Group 1, who would receive elaborative feedback, and Group 2, who would receive
knowledge of response feedback. The pre-test was completed by 104 of the 113 participants, while 9 were absent.
For the post-test, 99 participants completed the test, one failed to submit his responses, and 13 were absent. In
total, 92 participants, 47 from Group 1 and 45 from Group 2, completed both the pre-test and the post-test.

2.3 Instruments and Materials

Two online reading tests and one online reading comprehension exercise were designed to be delivered to the
participants via Blackboard (www.blackboard.com), the learning management system employed by the
institution. It was intended that the participants’ familiarity with Blackboard would help minimize any
difficulties they might face in accessing and completing the tests and comprehension exercise.

The pre-test, which consisted of 40 items, was adapted for online delivery from a published IELTS Academic
Module reading practice test (O’Sullivan & Lindeck, 2000, pp. 58-68). The 40 items, of which 25 were multiple
choice and 15 were short-answer questions, were based on three reading texts with a combined length of 1893
words. The test had a time limit of 60 minutes and was password protected so that the participants could not
access it before their assigned test time.

The post-test, which consisted of 14 multiple-choice items, was prepared for online delivery and based on one
section of an IELTS Academic Module reading practice test (Gould & Clutterbuck, 2004, pp. 30-33). The text
was 770 words in length and the time limit for the test, which was also password protected, was 20 minutes.

The reading comprehension exercise was developed for online delivery and was based on the same text used in
the post-test. The questions were different from those in the post-test, however, each question in the reading
comprehension exercise was written to focus on comprehension of the same part of the text as the corresponding
question in the post-test. Two versions of the reading comprehension exercise were created. One version, which
was designed for the Group 1, contained elaborative feedback to provide the reader with additional guidance and
support. The other version, which was intended for delivery to Group 2, contained knowledge of response
feedback, which simply informed the reader whether their response was correct or incorrect. For example,
following an incorrect response to Question 11, the elaborative feedback would provide the following support:
“Incorrect. Read paragraph 3 again. What type of menu offers the same dishes every day? What type offers
variation?” In contrast, the knowledge of response feedback would state simply “Incorrect”. Both feedback types
were answer until correct feedback, which allowed the reader multiple attempts to answer each question
correctly.

2.4 Procedures

In the first week of the study, the researcher visited all six English classes and demonstrated how to complete the
pre-test, which was delivered using Blackboard. This was intended to ensure consistency in the delivery of the
test and the instructions provided. Once the password to access the test was issued to the participants, they had
60 minutes to complete and submit the pre-test, which was scored automatically by the Quiz tool in Blackboard.

In the second week, the researcher visited the classes again to deliver the reading comprehension exercise via
Blackboard. Group 1 received the version containing elaborative feedback, whereas Group 2 received the
version containing simple, knowledge of response feedback. Both groups were given 30 minutes to complete the
reading comprehension exercise, after which they were given the password to access the post-test, which lasted
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20 minutes.
2.5 Variables

For Hypotheses 1 and 2, the independent variable was the type of feedback received; the two levels were
‘elaborative feedback’ and ‘knowledge of response feedback’. The dependent variable was online reading
comprehension, which was measured by the post-test. The co-variate was pre-existing online reading
comprehension, which was measured by the pre-test.

3. Data Analysis and Results

In total, 92 participants completed both the pre-test and the post-test, 47 from Group 1 and 45 from Group 2. An
ANCOVA was conducted to assess the significance of differences between the mean scores of the two groups on
the post-test, while controlling for pre-existing differences in reading comprehension prior to the treatment, as
measured by the pre-test.

The results of the ANCOVA indicated that, after controlling for performance on the pre-test, there was no
significant difference in mean scores on the post-test between Group 1 (M=7.09, SD=2.17) and Group 2 (M=6.44,
SD=2.38), F(1, 89)=1.39, p= .241. The effect size was small (partial eta squared=.015), with 1.5% of the
variance in scores on the post-test accounted for by the treatment condition (elaborative feedback or knowledge
of response feedback).

The results of the ANCOVA reject Hypothesis 1, which states that elaborative feedback will be more effective
than knowledge of response feedback in enhancing comprehension of an online reading text.

In order to test Hypothesis 2, low- and high-proficiency sub-groups of both Group 1 and Group 2 were formed,
based on the results of the pre-test. These groups were formed for the purposes of data analysis alone and had no
direct impact on the participants.

In line with Bachman (2004) and McNeil (2012), those among the 92 participants who scored in the top third on
the pre-test were placed into the high-proficiency group, while those who scored in the bottom third formed the
low-proficiency group. The participants scoring in the middle third were excluded, as were those participants
who had not completed both the pre-test and the post-test. In practice, the high-proficiency group consisted of 34
participants (37.00% of the population), whereas the low-proficiency group comprised 31 participants (33.70%
of the population). This decision was taken in order to ensure that the sub-groups to be formed from these two
groups (described below) would have a minimum of 15 participants, as recommended by Dornyei (2007).

An independent samples -test was conducted to test for differences in the mean scores of the high- and
low-proficiency groups on the pre-test. There was a significant difference in the scores of the high-proficiency
group (M=18.71, SD=2.48) and the low-proficiency group (M=9.39, SD=1.50), #{63)=18.11, p=.000. The effect
size (eta squared=.839) was very large, with 83.9% of the variance in scores on the pre-test explained by the
proficiency level. This suggests that the assignment of the participants into high- and low-proficiency groups
was effective.

The high-proficiency group was divided into two sub-groups, according to the participants’ membership of either
Group 1 or Group 2. The high-proficiency sub-group of Group 1 (Group 1H) consisted of 19 participants, while
the corresponding sub-group of Group 2 (Group 2H) comprised 15 participants. The low-proficiency group was
sub-divided in a similar manner, with the low-proficiency sub-groups of Group 1 (Group 1L) and Group 2
(Group 2L) containing 16 participants and 15 participants respectively.

A second ANCOVA was conducted to test for differences between the mean scores of Group 1H and Group 2H
on the post-test, while controlling for pre-existing differences in reading comprehension prior to the treatment, as
measured by the pre-test.

The results of the ANCOVA indicated that, after controlling for performance on the pre-test, there was no
significant difference in mean scores on the post-test between Group 1H (M=8.68, SD=1.77) and Group 2H
(M=8.20, SD=2.08), F(1, 31)=.52, p= .476. The effect size was small (partial eta squared=.017), with 1.7% of the
variance in scores on the post-test accounted for by the treatment condition (elaborative feedback or knowledge
of response feedback).

A third ANCOVA was conducted to assess the significance of differences between the mean scores of Group 1L
and Group 2L on the post-test, while controlling for pre-existing differences in reading comprehension prior to
the treatment, as measured by the pre-test.

The results of the ANCOVA indicated that, after controlling for scores obtained on the pre-test, there was a
significant difference in mean scores on the post-test between Group 1L (M=6.13, SD=2.06) and Group 2L
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(M=4.87, SD=1.55), F(1, 28)=4.36, p= .046. The effect size was moderate to large (partial eta squared=.135)
with 13.5% of the variance in scores on the post-test accounted for by the treatment condition (elaborative
feedback or knowledge of response feedback).

The results of the second and third ANCOVA support Hypothesis 2, which states that the effect of the elaborative
feedback on the comprehension of the online reading text will differ between the lower- and higher-proficiency
groups.

4. Discussion

With regard to Hypothesis 1, the results of the quasi-experiment showed no significant effect for feedback type
on comprehension of the online L2 reading text. Although Group 1, who received elaborative feedback, scored
higher on the post-test than Group 2, who received knowledge of response feedback, the difference in mean
scores was not significant. This finding is similar to that of Murphy (2007), who found no significant difference
between the effects of elaborative feedback and knowledge of correct response feedback on L2 reading
comprehension.

Regarding Hypothesis 2, the results of the second ANCOVA showed no significant effect for feedback type on
online L2 reading comprehension for the higher-proficiency learners. However, the results of the third ANCOVA
revealed that, for the lower-proficiency readers, elaborative feedback was significantly more effective at
enhancing comprehension of the online L2 reading text than was knowledge of response feedback. This supports
Hypothesis 2, which states that the effect of the elaborative feedback on comprehension of the online reading
text will differ between the lower- and higher-proficiency groups. This differs from the findings of Murphy
(2007), who found no significant interaction between feedback type and proficiency level. However, in
Murphy’s study, no pre-test was employed to measure L2 reading comprehension prior to the intervention. In
this study, the use of a pre-test enabled the use of ANCOVA to control for pre-existing online L2 reading
comprehension, which was considered to be an important confounding variable in this study. It also allowed the
formation of low- and high-proficiency sub-groups, following Bachman (2004).

From a sociocultural perspective, the findings of this study support the view that elaborative feedback, as a form
of scaffolding, should be carefully targeted at the needs of the learner(s). With this in mind, it is perhaps not
surprising that the same elaborative feedback that was able to enhance the text comprehension of the
lower-proficiency learners was less effective in supporting the higher-proficiency ones. Had the feedback been
targeted at higher-level learners, the results may have been different.

The Compensatory Model of Second Language Reading (Bernhardt, 2011; McNeil, 2012) may also help explain
the results of the second and third ANCOVA. For the elaborative feedback to be useful in enhancing L2 reading
comprehension, it needed to provide additional compensatory processing power to the reader by supplementing
existing knowledge sources. While this may have been the case for the lower-proficiency readers, the guidance
and information within the elaborative feedback may not have added significantly to the existing knowledge
sources of the higher-proficiency readers.

5. Limitations of the Study

This current study was limited by the relatively small sample sizes involved. Although the size of each group and
sub-group involved met the minimum requirements for a quasi-experimental intervention study (Dornyei, 2007),
a larger sample size drawn from a more diverse population would have strengthened the findings of the study. In
addition, the use of supplementary data collection techniques, such as interviews, questionnaires, and think-aloud
protocols, would have helped further explain how elaborative feedback affects online L2 reading comprehension.

6. Conclusion

Overall, the findings from this study support the use of elaborative feedback within online L2 reading
comprehension exercises. In this study, the elaborative feedback only significantly enhanced the L2 online
reading comprehension of the lower-proficiency readers when compared with simple, knowledge of response
feedback. However, this may have been due to the characteristics of the feedback provided. The results do
suggest, however, that elaborative feedback which can enhance the comprehension of L2 readers of a certain
proficiency level may be less useful for readers at a different level. This has an important implication for
material designers and classroom teachers who are considering the use of elaborative feedback to support L2
reading comprehension. In situations where L2 reading levels are largely homogeneous, elaborative feedback
might be a useful means of supporting the L2 reading comprehension of a large percentage of the learners. In
more heterogeneous contexts, elaborative feedback might be used to provide additional support to specific
groups of learners. In both scenarios, classroom teachers could use resources, such as the English Profile
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(http://www.englishprofile.org/), to help them predict which grammar or vocabulary items within a reading text
might pose comprehension difficulties for their students. This information could then guide the development of
elaborative feedback to support students as they read the text.

Future research could use a mixed-methods approach to investigate the factors which influence the effectiveness
of elaborative feedback and its use by L2 readers.
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