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Abstract

Using metacognitive strategies to enhance EFL reading comprehension is well-established,
but it remains unclear how strategy use may differ according to individual reader
characteristics like gender and reading ability. To address this limitation in the literature,
137 Chinese EFL university students completed a reading comprehension task and the
Metacognitive Awareness of Reading Strategies Inventory (MARSI). The MARSI measured
the use of global strategies (for global analysis of a text), problem-solving strategies (to cope
with challenging texts), and support strategies (to support comprehension). Results from a
within-group analysis of variance showed that the participants used problem-solving
strategies with high frequency and used them significantly more than global and support
strategies, which were used moderately. Global strategies were used significantly more than
support strategies. Results from t-tests showed no differences in strategy use between genders
and results from a between-groups analysis of variance showed that high ability readers used
significantly fewer support strategies than low ability readers, but the effect size was small.
No differences were found among the other strategy types across the ability levels. These
findings suggest that gender differences did not affect strategy use and that when reading
ability increased, the participants were less reliant on support strategies.
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It is well known that reading comprehension is aided by strategy use. Of the many types of
strategies available to readers (e.g., cognitive, metacognitive, socio-affective), metacognitive
strategies have been found to be especially effective in helping to understand the content of a
text (Williams & Atkins, 2009). Metacognitive strategies include planning a task or activity,
monitoring comprehension and or the awareness of task performance, and evaluating
comprehension afterwards. Research on metacognitive strategies in second language (L2)
reading comprehension have utilized correlational designs to examine how individual
differences in strategy use may influence reading performance. These studies have reported
mixed findings, with some showing that strategy use shares a positive relationship with
reading (Guo, 2018; Phakiti, 2003b; Tavakoli, 2014), while others report no relationship at all
(Purpura, 1998). Another approach to researching reading strategies has been to examine how
strategy use differs according to characteristics of the individual learners. For example, it has
been shown that strategies may be used differently according to gender (Al-Mekhlafi, 2018;
Bec¢irovi¢ et al., 2017; Phakiti, 2003a), reading ability (Phakiti, 2003b; Talebi et al., 2020;
Tavakoli, 2014), or language proficiency level (Guo, 2018; Tavakoli, 2014; Zhang & Wu,
2009). The current study follows this latter trend to examine how metacognitive strategy use
differs according to characteristics of the English as a foreign language (EFL) learners.

Reading Comprehension

Comprehension involves two levels of understanding: understanding of information explicitly
provided in a text and understanding of inferences made from information provided within the
text (Wagner, 2004). To arrive at these two levels of understanding, readers extract and
formulate meaning from written texts based on the interaction among three components: reader
characteristics, referring to the person’s knowledge, capacities, and memory; the text, referring
to the different representations and features of a text; and the activity, referring to the reading
goal to be accomplished and the purpose of reading (Snow, 2002). When the knowledge and
skills of the reader match the characteristics of the text and activity, then comprehension can
be accurate. However, comprehension may suffer when there is a mismatch (i.e., when the text
characteristics are beyond the knowledge and skills of the reader or when the task demands are
beyond the capabilities of the reader). Regardless of the degree of mismatch, readers make use
of reading strategies for comprehension. Stronger readers use strategies to enrich their
understanding of a text, while weaker readers use them to compensate for their shortcomings
(Field, 2008).

Metacognition and Reading

Metacognition refers to thinking about one’s own thinking processes (Flavell, 1979) to observe
and evaluate what we are doing. It can be divided into two components: Metacognitive
knowledge and metacognitive strategies (also referred to as regulations). Flavell (1979)
explained that metacognitive knowledge involves the interaction among three categories of
variables: Person knowledge, task knowledge, and strategy knowledge. Person knowledge
encompasses what we know about ourselves, including our understanding of our own skills
and abilities. Task knowledge involves understanding of how to complete communicative or
pedagogical activities. Strategy knowledge concerns knowing how strategies may be used to
achieve our communicative or learning goals. As defined above, metacognitive strategies
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include planning a task or activity, monitoring comprehension and task performance, and
evaluating comprehension and task performance.

Metacognition is especially important for reading comprehension. Baker and Brown (1984)
note that skilled readers tend to be aware of and direct their cognitive abilities as they engage
with written texts. Brown (1980) identified metacognitive strategies that skilled readers use:
(a) understanding the explicit and implicit purposes of reading tasks; (b) distinguishing among
important aspects of information; (c) distributing attention and bringing focus to the major
content and details efficiently; (d) monitoring and evaluating whether the ongoing reading
behavior is beneficial to the completion of the reading goal; (e) revising interpretations when
misunderstandings arise while comprehending the text. Not doing these things or not doing
them well may harm comprehension accuracy.

Measuring Metacognitive Reading Strategies

A popular instrument that has been adopted in multiple studies to measure metacognitive
strategy use is the Metacognitive Awareness of Reading Strategies Inventory (MARSI;
Mokhtari & Reichard, 2002). The MARSI measures three types of strategies: Global Strategies,
Problem-Solving Strategies, and Support Strategies. Global Strategies (13 items) involve the
global analysis of a text, including the use of prior knowledge, contextual clues, and textual
features (e.g., bolded terms) to aid in comprehension. Strategies under this heading also include
what readers engage in as they plan, monitor, and evaluate their comprehension and task
performance. Problem-Solving Strategies (8 items) include strategies that readers use when
facing difficult texts (e.g., re-read text, guess unrecognized words, adjust reading speed).
Finally, Support Strategies (9 items) represent the practical strategies that readers may use to
support their reading comprehension, including notetaking, using reference materials, and
asking for assistance.

The MARSI was originally intended to measure strategy use in first language contexts. It was
developed together with the Survey of Reading Strategies (SORS) for the additional language
learning context by Sheorey and Mokhtari (2001), who removed two items deemed
unnecessary for foreign language learners (i.e., summarizing what was read and discussing
content with others to confirm understanding). Despite the SORS being oriented towards the
type of participants examined in the current study, the two items removed from the original
were considered important reading strategies that the learners in this study’s sample may utilize.
Therefore, the MARSI was preferred over the SORS. The MARSI underwent another recent
revision (MARSI-R; Mokhtari et al., 2018) to eliminate items eliciting strategy use. However,
that version solely examines the perceived awareness of the three strategy types. Because the
goal of the current study is to examine strategy use, the original is deemed more appropriate
for the current study’s aims.

Empirical Studies

Empirical studies that have used the MARSI/SORS to examine reading strategy use have
reported a range of frequencies in varied contexts. For example, Zhang and Wu (2009) reported
that problem-solving and global strategies were used with high frequency, but they support
strategies were used moderately for Chinese senior high school EFL students. The authors
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reasoned that the participants’ high strategy use was likely due to either the consistent use of a
comprehension-testing model approach to teaching reading (i.e., students read a passage and
answer comprehension questions) or because participants used their L1 reading strategies when
reading L2 texts. Guo (2018) also reported that Chinese university EFL learners used problem-
solving and global strategies with high frequency and support strategies moderately when
reading in English. Supporting Zhang and Wu’s contention for L1 to L2 strategy transfer, Guo
further reported that L1 Chinese and L2 English strategy use variables (global, problem solving,
and support) all loaded highly onto a common strategies latent variable. This suggests that
items on the SORS measured a reading strategy use variable that did not differ greatly by first
or second language. Different results have been reported in the Iranian university context,
where Tavakoli (2014) and Talebi et al. (2020) showed that none of the three strategy types
measured by the MARSI were used with high frequency by university language learners. The
English learners in Tavakoli’s (2014) study and the English, Russian, and Arabic learners in
Talebi et al.’s (2020) study reported using support strategies at a moderate frequency, but that
global and problem-solving strategies were used with low frequency. Talebi et al. (2014)
echoes Zhang and Wu’s explanation that the pedagogical focus in the learning contexts may
have influenced how frequently students used the reading strategies. It appears that students
learning in the Chinese context may have developed more problem-solving strategies than
global or support strategies from instruction, while the Iranian language learners used more
support strategies than global or problem-solving to aid their comprehension. An alternative
explanation may be that the reading tasks that the participants in the Iranian studies completed
were beyond their capability, so they focused on making sense of the content instead of using
strategies to aid in their comprehension.

Consistent with the results from the strategy types, the most frequently reported individual
strategies measured by the MARSI/SORS were global and problem-solving strategies and the
support strategies were reportedly the least frequently used. In the six studies that reported
individual strategy use, seven strategies were identified as the five most frequently used by at
least half of the studies, and three strategies were identified as the five least frequently used by
at least half of the studies (see Table 1). The most frequently reported strategy across the studies
is the general strategy of using prior knowledge to aid in understanding a text (Al-Mekhlafi,
2018; Tavakoli, 2014; Talebi et al., 2020; Zhang & Wu, 2009). This suggests that second
language learners in varied contexts use what they know to help them understand what they are
reading. The other two global strategies frequently reported are reading with a purpose and
previewing the reading before engaging the text. The most frequently reported problem-solving
strategies involved overcoming obstacles, either pre-emptively (reading slowly and carefully
to ensure comprehension) or after they arose while reading (re-reading texts when it is difficult,
guessing the meaning of unknown language when it is encountered, and regaining attentional
focus if it is lost while reading). The three common least frequently reported strategies are the
global strategy to critically analyze and evaluate the information presented in the text, and two
support strategies: reading aloud when the text becomes difficult and reading back and forth
through the text to identify relationships among the ideas presented.
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Table 1. Most and least frequently reported reading strategies by study.

Zhang .
& Wu Tavakoli

2000 2019

Daguay-
James &
Bulusan
(2020)

Talebi
et al.
(2020)

Most frequently used

GL: I use prior knowledge to
understand the reading.

GL: I read with a purpose.

GL: Before reading the text, I
preview what it’s about.

PS: When I lose
concentration, I try to look
back on the text.

PS: To ensure I understand
what I’m reading, I read
slowly and carefully.

PS: I re-read to increase my
understanding when the text is
difficult.

PS: When I encounter
unrecognized words or
phrases, I try to guess the
meaning.

Least frequently used

GL: I critically analyse and
evaluate the presented
information in the text.

SU: I read aloud to help
understand when the text
becomes difficult.

SU: I find relationships among
ideas by reading back and
forth in the text.

v

v

Notes. GL = Global strategy; PS = Problem-solving strategy; SU = Support strategy
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Gender and Strategy Use

Research examining the frequency of reading strategy use has shown that females tend to use
more strategies than males (Al-Mekhlafi, 2018; Becirovi¢ et al., 2017; Chambers-Cantrell &
Carter, 2009; Martinez, 2008), though this finding has been inconsistent. For example, Al-
Mekhlafi (2018) reported that female university EFL students in Oman reported using more
metacognitive strategies than male students. Using the SORS, Al-Mekhlafi further found that
females used more problem-solving and support strategies than their male counterparts, but
that there was no difference in how the genders used global strategies. Examining the
differences in use of individual strategies on the MARSI, Martinez (2008) found that the only
difference between male and female EFL students in the Philippines was that females used
three support strategies—taking notes, summarizing what was read, and underlining key parts
of the text—more than the males. In the L1 context, Chambers-Cantrell and Carter (2009)
found that females used all three strategy types—global, problem-solving, and support—more
than males. These results seem to suggest that females may be more strategic in their approach
to reading than males, but this result has not been uniform. Phakiti (2003a) reported that male
EFL university learners in Thailand used more metacognitive strategies than female learners.
However, no differences were found between the genders at the same reading ability level,
suggesting that those differences may have been more related to ability level than gender.
Finally, Tavakoli (2014) reported no differences in strategy use on the SORS between male
and female Iranian EFL students. Taken altogether, it remains unclear whether gender may
actually affect the use of metacognitive reading strategies.

Reading Ability and Strategy Use

It has been consistently shown in the literature that stronger readers use more metacognitive
strategies than weaker readers. For example, Phakiti (2003b) found that for Thai EFL students,
more skilled readers used more metacognitive strategies than less skilled readers. When he
compared strategy use based on reading ability, Phakiti (2003b) reported that metacognitive
strategies were used most frequently by highly skilled readers, followed by intermediate-level
readers, and the least number of strategies were used by less-skilled readers. Similarly,
Tavakoli (2014) reported that reading strategy variables measured by the SORS shared a
moderate positive relationship with a reading comprehension variable for Iranian university
EFL students. Of the three strategy types, global and support strategies both shared a moderate
correlation with reading, but the relationship with problem-solving strategies was weak. This
finding suggests that using strategies to globally analyze a text and support comprehension was
more important for reading than using strategies in response to problems that readers may
experience as they read. These results differ from those reported in the L1 context. Chambers-
Cantrell and Carter (2009) used the MARSI to show that as reading ability increased for
adolescent readers in the United States (11 and 15 year olds), more global and problem-solving
strategies were used, and less support strategies were used. The authors offered the results as
support for stronger readers being better able to plan and use strategies to globally analyze a
text and to overcome difficulties as they arise than weaker readers, who instead favored support
strategies to assist in their understanding. These contradictory findings in the literature may be
explained by Tavakoli’s (2014) participants being of varied levels of language proficiency,
while Chambers-Cantrell and Carter’s participants were all homogenous native language users.
To address these contradictory results in the literature, the current study examined how strategy
use may differ according to reading ability for EFL readers.
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Research Questions

To address the limitations in the existing literature, the current study aimed to answer the
following research questions.

1. How frequently do Chinese university EFL learners use the reading strategies
measured on the MARSI?

2. Which individual reading strategies measured on the MARSI are used most and
least frequently?

3. Does metacognitive strategy use differ based on gender or reading ability?

Methodology
Participants

This study was conducted at a university in Macau. The language of instruction at the university
is English, meaning that English is the language used on campus and in class. Despite this,
many of the students struggle to cope with the language demands of their courses. To support
the students, the university requires them to attend supplementary English language courses
focusing on the four-skills development for up to six hours per week until they are able to reach
the Common European Framework of Reference for Languages level B2 (high-intermediate).

After receiving ethical clearance from the university, participants were recruited via
convenience sampling by word of mouth and use of social media (e.g., WeChat). In total, 137
(49 male; 88 female) undergraduate EFL students participated in the study. In terms of English
proficiency, the participants’ self-reported language ability ranged from Common European
Framework of Reference for Languages levels Al (low beginner) to B2 (high-intermediate).
Because a majority of the participants were third (20) and fourth year (83) students, it was
estimated that most of the participants were around the B2 level after having spent at least three
years in an English-speaking university environment. The reading ability of the participants
was determined by their performance on the reading measurement (described below).

Instrumentation

Reading comprehension task. Reading comprehension was measured using two reading
passages extracted from a practice version of a standardized reading test. This test was selected
because it has shown to be a valid and reliable measurement of reading ability for the language
proficiency levels of our intended participants. Both passages were expository texts, with one
easier (M = 2.84 out of 5.0) about a class project and one more challenging (M = 2.29 out of
5.0) about a physical education class activity. The texts were analyzed for vocabulary level
using Compleat Lexical Tutor vocabulary profiler (Cobb, 2002). The profiler categorizes the
words in the text according to the frequency with which they occur in the English language: 1)
K1 words (the most frequent words of English, 1-1000) 2) K2 words (the second most frequent
words of English, 1001-2000), 3) AWL words (the 500 frequent academic words of English,),
and 4) Off-list words (the remaining words that could not be found on the other mentioned
lists). The characteristics of the reading task passages are listed below in Table 2.
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Table 2. Characteristics of the Reading Tasks.

Items Passage A Passage B

Total words 185 207
Topic Class project Sports activity
Vocabulary level

K1 Words (1-1000) 88 % 80 %

K2 Words (1001-2000) 3% 7 %

AWL Words 5% 5%

Off-List Words 4% 8%

The reading comprehension questions were in multiple choice response format and intended to
examine the students’ ability to understand information provided in a text (5 items) and to
understand inferences made from details provided within a text (3 items). Four questions were
asked of each reading passage and they were presented below the texts on the screen.
Participants could scroll up and down to review the text and questions.

Metacognitive awareness of reading strategies inventory (MARSI). Metacognitive strategy
use was measured utilizing the MARSI (see Appendix B). It is a 30-item instrument that elicits
the reader’s use of Global, Problem-Solving, and Support reading strategies (described above).
Participants indicated their agreement with each statement using a 5-point Likert scale. The
questionnaire was translated into Chinese, the first language of the participants, in order to
ensure understanding of each item. The strategy types and their associated items are presented
in Table 3.

Table 3. Reading Strategies Categorization, Description and Item Number on the

MARSI.

Category Description Item Number

Global Reading Strategies for global analysis of a text and the 1,2,3,6,7,8,9,

Strategies (GL) planning, monitoring, and evaluating of 11,13, 16, 19, 27,
comprehension and task performance. 29

Problem-Solving Strategies used when facing difficult texts 4,12,14,15, 17,

Strategies (PS) 22,2324

Support Reading The practical strategies to support reading 5,10, 18, 20, 21,

Strategies (SU)  comprehension 25, 26, 28, 30

To determine the levels of metacognitive strategy use, the current study followed the
procedures described in the MARSI instrument development and validation study (Mokhtari &
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Reichard, 2002). The average scores for each strategy type and the questionnaire overall were
calculated. Average scores between 3.5 and 5.0 would indicate high amount of use. Scores
between 2.50 and 3.49 would indicate moderate use, and scores between 1.0 and 2.49 indicate
low level of use.

Procedure

All participants were required to complete the informed consent form prior to filling out the
questionnaire. The questionnaire and reading tasks were presented in electronic format. First,
participants indicated their demographic information (e.g., gender and year of study). Next,
participants completed the reading comprehension tasks. The reading texts were presented on
screen and the questions were below each passage. After answering the comprehension
questions, the participants completed the MARSI questionnaire. The questionnaire was done
after the reading tasks to best capture the reading strategies that the participants used to
comprehend the texts. The entire procedure of the tasks and questionnaire required
approximately 15 minutes to complete.

Data Analyses

The internal consistency reliability was first examined for the reading comprehension items,
items for the MARSI questionnaire overall, and for each variable (i.e., strategy type) measured
on the MARSI questionnaire. Cronbach’s alpha values above 0.70 would suggest an acceptable
level of reliability. Five composite variables were then created by totalling the scores of the
reading questions (Reading Comprehension) and by averaging the scores of the items for each
of the variables on the questionnaire (Global Strategies, Problem-Solving Strategies, and
Support Strategies) and the questionnaire overall (Strategies Overall). Descriptive statistics
were calculated for each variable. Skewness and kurtosis values were inspected to verify
univariate normality of the variables. Values within the absolute value of 2.0 would indicate
that the variables were approximately normally distributed (Field, 2009).

To answer research question one, the descriptive statistics of the composite variables were
inspected. To determine intrapersonal differences among the strategy types, a one-way within-
subjects analysis of variance (ANOVA) was conducted. To answer research question two, the
descriptive statistics for individual items under each strategy type on the MARSI were
inspected. To answer research question three, the overall sample was divided into two groups
based on gender—males (49) and females (88). Then an independent-samples #-test was
calculated to examine differences among the variables between genders. For reading ability,
the sample was divided into three levels. Participants who scored 0-3 out of 8 were considered
as low-level readers (31 participants), 4-6 were intermediate-level readers (55 participants),
and 7-8 were considered high-level readers (51 participants). A one-way ANOVA with
Bonferroni post-hoc comparisons was then conducted to examine differences among the three
reading ability levels. Statistically significant differences among the three would indicate
distinct differences in ability among them. Finally, a one-way ANOVA with Bonferroni post-
hoc comparisons was conducted to examine the differences among the strategy variables within
and across the three reading ability levels.
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Results

Results from the reliability analysis in Table 4 show that the reading comprehension items (a
= 0.76), items on the MARSI questionnaire overall (¢« = 0.91), and items for the Global
Strategies variable (a = 0.84), Problem-solving Strategies variable (o = 0.73), and the Support
Strategies variable (a = 0.76) were internally consistent. The descriptive statistics further show
that the skewness and kurtosis values were all within the absolute value of 2.0, suggesting the
data was approximately normally distributed.

Table 4. Descriptive statistics and reliability estimates of the metacognitive strategy
variables.

?fra(fti:lb Ilteems) Mean SD Skewness Kurtosis Alpha
Reading Comprehension (8)  5.13  2.27 -0.533 -0.813  0.76
Global Strategies (13) 3.45 0.62 -0.439 0.985 0.84
Problem-Solving Strategies (8) 3.69 0.61 -0.290 1.618 0.73
Support Strategies (9) 3.11 0.67 -0.156 0.930 0.76
Strategies Overall (30) 3.41 0.57 -0.233 1.081 0.91

Addressing the first research question, the results show that the only metacognitive reading
strategies variable considered to be high (above 3.50) was the Problem-Solving Strategies
variable (M = 3.69, SD = 0.61). The Global Strategies variable (M = 3.45, SD = 0.62) and
Support Strategies variable (M = 3.11, SD = 0.67) were reportedly moderately used. To
examine the intrapersonal differences among the strategy types on the questionnaire, a one-
way within-subjects analysis of variance was conducted on the Strategies Overall variable. The
Maulchy’s test statistic showed that the assumption of sphericity was violated, ¥ (2) = 11.52,
p <.01. Therefore, the Greenhouse-Geisser correction was used to adjust the degrees of freedom.
The results of the ANOVA revealed a significant difference F (1.85) = 91.20, p <.001, ,° =
0.40. The post-hoc Bonferroni comparisons showed that the Problem-Solving Strategies
variable was significantly higher than the Global Strategies variable and the Support Strategies
variable. The Global Strategies variable was significantly higher than the Support Strategies
variable.

For the second research question, the mean scores for the individual strategies on the
questionnaire were calculated to indicate how frequently the participants used each strategy on
the questionnaire. The results presented in Appendix A show that the six strategies most
frequently used were:

e Problem-Solving 7: I re-read to increase my understanding of the text.
e Problem-Solving 2: When I lose concentration, I try to look back on the text.

e Problem-Solving 8: When I encounter unrecognized words or phrases, I try to guess
the meaning.
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e Problem-Solving 1: I pay closer attention when the text is difficult.

e Global 10: When I come across conflicting information, I check my understanding
of the text.

e Global 12: I use prior knowledge to understand the reading.

The least used strategies reported by the participants were:

Support 3: I read aloud to help understand when the text becomes difficult.
Support 1: I take notes to help understand the text I read.

Global 13: I come up with a mind map to increase my understanding of the text.
Support 2: I ask myself questions and answer them as I read

Support 9: I check my understanding of the text by discussing it with others.
Global 11: To identify key information I use typographical aids.

Addressing the third research question, the independent-samples t-test results for gender
showed no statistically significant differences between the genders for the Reading
Comprehension variable, #(135) = -.977, p =.330. For the strategy variables, the descriptive
results showed that the Problem-Solving Strategies variable was high for both males (M = 3.59,
SD = 0.67) and females (M = 3.74, SD = 0.58) and that only the females scored highly for the
Global Strategies variable (M = 3.50, SD = 0.60). The Support Strategies variable was moderate
for both males (M = 3.01, SD = 0.75) and females (M = 3.16, SD = 0.63), as was the Strategies
Overall variable (Males: M =3.31, SD =0.61; Females: M = 3.46, SD = 0.54). Results from an
independent samples #-test examining differences in strategy use according to gender shows
that there were no significant differences between females and males among the variables. In
general, the females scored higher than the males on each of the strategy variables on the study,
but the differences were not statistically significant (see Table 5).

Table S. Means and Standard Deviations for The MARSI Variables and Reading
Comprehension by Gender and Reading Ability Level.

Gender Ability level
Males? Females® Low® Intermediate? High®
Reading Comprehension  4.88 (2.33) 5.27 (2.23) 1.72 (0.90) 4.96 (0.84)  7.39(0.49)
Global Strategics 335(0.66) 3.50(0.60)  3.35(0.68) 3.55(0.50)  3.39 (0.70)
Problem-Solving Strategies 3.59 (0.67) 3.74 (0.58)  3.46 (0.64) 3.70 (0.59)  3.76 (0.60)
Support Strategies 3.01(0.75) 3.16(0.63)  3.33(0.68) 3.14(0.59) 2.93 (0.72)
Strategies Overall 331(0.61) 3.46(0.54)  3.37(0.62) 3.48(0.49) 3.35(0.62)

Notes. ‘n=49;°n=88;n=31;9%=55;n=>51

Regarding ability level, the within-groups ANOVA results show that there were statistically
significant differences among the ability levels for the Reading Comprehension variable, F(2,
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134) = 562.445, p < .001. A Bonferroni post hoc test revealed that the high ability group (M =
7.39, SD = 0.49) scored higher than the intermediate-ability (M = 4.96, SD = 0.84) and low-
ability group (M = 1.72, SD = 0.90) and that the intermediate ability group scored higher than
the low-ability group.

For the strategy use, the results show that the Global Strategies variable was high for only the
intermediate-ability group (M = 3.55, SD = 0.50). The Problem-Solving Strategy variable was
high for both the intermediate-ability group (M = 3.70, SD = 0.59) and high-ability group (M =
3.76, SD = 0.60). The Support Strategies variable was moderate for all three groups. To
examine the intrapersonal differences in strategy use according to reading ability level, a one-
way within-subjects ANOVA was conducted. The results showed no significant differences in
scores for the three strategy types for the low-ability group, F(2, 29) =1.523, p =0.278). There
were significant differences among the strategy type scores for the intermediate-level group,
F(2, 60) =53.067, p <.001 and the high-level group F(1.79, 89.62) = 66.155, p <.001. Post-
hoc comparisons using Bonferroni correction showed that for both intermediate and high-
ability groups, the Problem-Solving Strategies variable was significantly higher than the Global
Strategies variable and that both the Problem-Solving and Global Strategies variables were
significantly higher than the Support Strategies variable.

The results from the one-way between-subjects ANOVA show that the Support Strategies
variable was significantly lower for the high ability group than the low-ability group, F(2, 134)
= 1.582, p = .029 and the effect size was small (3%, = 0.05). There were no other statistically
significant differences across the ability groups for the variables in the study. The results are
presented in Table 5.

Discussion

The findings shown in Table 4 indicate that Chinese EFL undergraduate students in Macau
used metacognitive reading strategies with moderate frequency. Among the three strategy types,
problem-solving strategies were used with high frequency and the global and support strategies
were used moderately. This means that the undergraduate students in this study were strategic
in their approach to reading English texts, and were particularly strategic when they
encountered problems or difficulties while reading. This result is similar to two studies
conducted in the Chinese EFL context by Zhang and Wu (2009) and Guo (2018), who reported
that problem-solving strategies were highly used for Chinese senior high school and
undergraduate students, respectively. Participants in those studies reported using global
strategies with high frequency and supporting strategies less so, but it is unclear if there were
significant differences among the strategy types used. The participants in the current study used
global strategies and support strategies to a moderate degree, but did so significantly less
frequently than the problem-solving strategies. This pattern of results differs from Al-
Mekhlafi’s (2018) and Talebi et al.’s (2020) findings for EFL learners in Oman and Iran,
respectively, who reported moderate strategy use for all three strategy types. This trend of
reported strategy use being similar among the studies for Chinese EFL learners provides some
support for Zhang and Wu’s claims that differences in strategies used in different contexts may
be due to differences in instructional foci. Pedagogical focus for Chinese EFL learners appear
to help students develop strategic competence in addressing problems as they emerge while
reading and less on performing global analysis of a text or using aids to support their
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understanding. It is encouraging to find that undergraduate students could work on and deal
with reading problems independently because one of the goals of language teaching is develop
autonomy in learners so that they can acquire the target language without the need for structured
instruction.

Most and Least used Strategies

The second research question inquired about the most and least frequently reported individual
strategies on the MARSI. The strategies most frequently used appear to be for three distinct
purposes, though four are classified as problem-solving strategies and two are global strategies
according to the MARSI. Two strategies aid in facilitating understanding of a text by applying
what the reader already knows of a text and re-reading it. These are two very commonly taught
strategies in the language learning classroom (Brown & Lee, 2015; Grabe, 2009), so it is
unsurprising that these two strategies would be used frequently. Two other strategies relate to
controlling attentional focus by regaining concentration if it is lost and narrowing focus to pay
close attention to a text when it becomes difficult. These strategies are employed when readers
monitor their comprehension and notice that their attention is insufficient to adequately
comprehend a text. To resolve this issue, the readers direct their attentional resources back to
the text to aid their understanding. The third purpose of these strategies relates to how readers
overcome meaning-based challenges while reading. Again, readers monitor their
comprehension, but they may come across unfamiliar language or realize that conflicting
information may be presented in a text. To address these issues and facilitate understanding,
readers may guess the meaning of unknown language from context or stop and check their
understanding of the text. Four of these strategies have also been reported as the most frequently
used by other studies using the MARSI/SORS in EFL contexts—re-reading, regaining
concentration (Daguay-James & Bulusan, 2020; Martinez, 2008; Zhang & Wu, 2009), guessing
the meaning of unfamiliar language (Martinez, 2008; Tavakoli, 2014; Zhang & Wu, 2009), and
using prior knowledge to aid understanding (Al-Mekhlafi, 2018; Tavakoli, 2014; Talebi et al.,
2020; Zhang & Wu, 2009). This suggests that there may be some consistency with the
individual strategies that readers frequently employ across learning contexts.

Four of the six least frequently used strategies are support strategies and the other two are global
strategies. Three of these strategies involve transforming how the information in a text is
represented into a different medium. Of these strategies, two involve representing the ideas in
written or visual form by taking notes or generating a mind-map of the ideas in a text. These
are commonly used strategies for facilitating reading comprehension (Brown & Lee, 2015), so
it is interesting that they were not frequently used. The third strategy involves reading the text
aloud, aiming to make an audio-visual connection of the text content through dual-input
channels (spoken and written). Two other low frequency strategies were related to how readers
may evaluate their comprehension. One strategy is to ask oneself questions of the content
provided in the text and the other is to check comprehension by discussing the content with
others. This latter strategy may be more commonly used in language learning settings, as
opposed to the more laboratory-like setting similar to that of this research study where readers
were not supposed to discuss their understanding with others. The final strategy related to using
textual cues to help identify specific information. Perhaps one reason for these strategies not
being used frequently is because the reading task given to the participants just before the
MARSI questionnaire did not allow for these strategies to be used. Participants were unable to
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take notes, generate mind maps, or discuss the task with others, and the texts were uniform in
terms of their font. Overall, these findings are consistent with other studies that have reported
individual strategy use on the MARSI in that there is very little overlap among the least
frequently used strategies reported across the studies. The only infrequently used strategy that
was reported by more than two other studies was reading aloud (Martinez, 2008; Zhang & Wu,
2009). Altogether, this suggests that, in contrast to the most frequently used strategies, the
strategies reportedly least frequently used may differ widely from context to context.

Gender

With respect to gender, the results show (Table 5) that female participants reportedly used all
three types of strategies more frequently than males, however, the differences were not
statistically significant. This means that there was no difference in the frequency of strategy
use between male and female students. The strategies used by both genders generally followed
the trend of the overall sample—problem-solving strategies were used with high frequency and
global and support strategies were used moderately. Our results are similar to Tavakoli (2014),
who also reported no differences in strategy use between genders for Iranian university EFL
students. However, these findings contradict what has been consistently reported in the
literature, that females use more reading strategies than males do in L1 (Chambers-Cantrell &
Carter, 2009) and L2 contexts (Al-Mekhlafi, 2018; Becirovi¢ et al., 2017). An explanation for
this may be that differences in strategy use by gender may only differ if there are differences
in reading ability as well. Phakiti (2003a) reported that males used more metacognitive
strategies overall than females. However, there were no differences between genders of the
same reading ability level in his study. There were no differences in reading comprehension
performance between the genders in this study, #135) = -.977, p = 0.33), suggesting that the
males and females were around the same reading ability. This may explain why strategy use
was similar for both genders. Had there been differences in reading ability between genders,
then we may have seen differences in strategy use.

Reading Ability

For reading ability, the results show that the low-level group used all three strategy types to a
moderate degree and there were no significant differences among the strategies used. This
suggests that the weaker readers used strategies to overcome difficulties they experienced as
frequently as they used strategies to perform global analysis of a text or practical strategies to
aid their comprehension. This may have been due to those readers having insufficient linguistic
resources needed to cope with understanding the text and applying any strategy that would help
them to comprehend what they read. In contrast, the intermediate and high-level reading groups
favored problem-solving strategies when reading and used their global and support strategies
to a lesser degree. This result supports Chambers-Cantrell and Carter’s (2009) claims that as
readers become more skilled, they rely more on strategies to overcome obstacles they
experience as they read than strategies to perform global analysis of a text or to support
comprehension practically. The intermediate-level group used global strategies with high
frequency, but the high-level groups used them with moderate frequency. This difference,
though not statistically significant, shows that the use of global strategies did not necessarily
increase as reading ability increased. An explanation for this may be that the higher-level
groups did not need to use the global strategies to analyze the texts because they were able to
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understand the content without them. By contrast, intermediate-level groups needed the global
strategies to help them comprehend.

Across the groups, the results show that strategy use only differed for support strategies, where
high-level readers used significantly less strategies than low-level readers. This finding
supports Chambers-Cantrell and Carter (2009) claim that support strategies decrease in use as
reading ability increases. This is likely due to the higher-level readers being able to understand
the content without the need for practical strategies to support them and the weaker readers
relying on them for help in comprehension.

The statistically equal use of the strategies overall, both problem-solving and global strategies,
across the reading ability levels suggests that strategy use was not affected by reading
proficiency. These results differ from those reported by Phakiti (2003b), who found that higher-
level Thai university EFL readers used more metacognitive strategies than intermediate and
lower-level readers. The lack of differences among the reading ability levels in the current study
may then be attributed less to the number of strategies used and more to efficiency in strategy
use. It would have been expected for the stronger, intermediate, and weaker readers to achieve
a similar level of understanding if the number of strategies were used equally or near equally
for both groups, but this was not found. Another explanation may be that the language
proficiency levels differed among the three reading ability groups. Participants with higher
overall language proficiency may have read better, but this may not have affected their strategy
use. Language proficiency was not estimated in the current study, so this should be understood
as a limitation. Despite this, the results provide support for future research to consider
examining efficiency of strategy use in addition to total number of different strategies used by
L2 readers.

Conclusion

This study makes several important contributions to the literature. The general finding that the
frequent use of problem-solving strategies and the less frequent use of support strategies for
higher ability readers highlights which type of strategy may deserve attention in the language
learning classroom. Classrooms utilizing a strategy-based approach to teaching reading may
focus on developing the use of problem-solving strategies in their learners, while minimizing
their dependence upon practical strategies to aid in their comprehension. The current study also
found no differences in the frequency of strategy use by gender, providing rebuttal evidence to
claims that females use more strategies than males when reading. A final contribution the study
makes is that it supports the claim that language learners from a similar learning context use
strategies to a similar degree regardless of their gender or reading ability level. Moderate to
high strategy use was reported for the Chinese EFL learners in this study, who had similar
learning experiences to those reported in other studies. Therefore, it is possible that their use of
strategies, not being attributed to gender or reading ability level, may have been due to this
shared language learning experience.

The study is not without its limitations. One limitation is the lack of a separate language
proficiency measure. This would have allowed for us to observe if strategy use differed by
proficiency level. Future studies are encouraged to also include this variable when examining
strategy use. Another limitation is the narrow context of the study. The participants were all
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Chinese university EFL students in Macau who had shared learning experiences. This was
certainly a benefit in that the homogeneity of the sample allowed for us to identify specific
sources of variance contributing to strategy use, but it limited the degree to which the results
can be generalized to the broader learner population. Future studies are encouraged to collect
data from more varied learner populations. The use of cross-sectional quantitative design to
examine the phenomena is also a limitation. Future studies may consider incorporating a
qualitative aspect to their research to gather individual variation data. Finally, the texts used in
the study were primarily expository. To provide a more comprehensive picture of reading
strategy use, future studies may also consider incorporating different text types (e.g.,
argumentative or compare-contrast) and elicit what types of strategies are used. Despite these
limitations, this study provides useful empirical evidence for the use of metacognitive reading
strategies for L2 reading comprehension.
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Appendices

Appendix A. Item level mean scores for strategies on the MARSI overall, by gender, and by

reading ability

Strategy Types Overall Males Females Low Mod High
Global strategies

1. Firstly, 1 skim the t_ext_and pay attention to 393 308 331 335 327 310
the length and organization of the text.

2. Before reading the text, | preview what it's 395 314 315 303 347 286
about.

3.1 90n5|der the content of the text while 3.64 357 368 326 3.69 3.82
reading.

4. 1 read with a purpose. 3.47 3.57 341 319 3.64 345
5. When I-ree-\d the text, | try to guess what 3.73 365 3.77 342 393 3.71
the material is about.

6. | decide the c_ontent which _should be read 3.47 363 339 396 355 3.53
closely, and which should be ignored.

7. | analy-se a-nd evaluate the presented 3.47 322 361 313 358 3.57
information in the text.

8. Using contgxt clues help me understand 3.77 355 3.90 319 4.02 3.86
what I'm reading better.

9. I check to fee whether my guesses about 353 341 3.60 352 3.60 347
the text are right or not.

10. When | come across conflicting

information, | check my understanding of 3.85 3.84 3.86 3.68 3.87 3.94
the text.

LL To identify key information, | use 308 286 320 3.61 307 276
typographical aids.

12. I-use prior knowledge to understand the 3.85 351  4.03 355 3.84 4.04
reading.

13. 1 come up vv.|th a mind map to increase 254 249 257 339 256 200
my understanding of the text.

Problem-solving strategies

1._I !oay closer attention when the text is 3.85 363 3.08 316 3.89 4.24
difficult.

2. When I lose concentration, I try to look 3.92 369 4.05 352 4.07 4.00
back on the text.
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3. I stop from time to time to think about the

. 3.28 3.29 3.28 3.68 327 3.06
reading content.
4. To ensure | understand what I'm reading, 356 333 3.69 332 369 3.57
I read slowly and carefully.
5.1 a-djust my reading speed according to the 3.83 400 3.74 368 3.80 3.96
reading text.
6. I try to visualize |-nformat|on to help 316 316 316 339 318 3.00
remember the reading content.
7.1 re-read to !ncr_ea}se my understanding 4.03 386 4.13 335 418 4.27
when the text is difficult.
8. When | encounter unrecognlz_ed words or 3.87 380 3.01 358 391 4.00
phrases, | try to guess the meaning.
Support strategies
1. I take notes to help understand the text | 545 531 253 281 256 212
read.
2. 1 ask myself questions and answer them as 280 204 272 335 282 243
| read.
3. I read aloud _to-help understand when the 236 531 239 055 235 295
text becomes difficult.
4: U_smg reference materials such as a 3.40 324 3.49 381 344 312
dictionary helps me understand what | read.
5.1 f!nd relationships among ideas by 3.66 351 3.75 342 373 3.75
reading back and forth in the text.
6.1 reflef:t-on important information by 3.49 337 356 345 358 341
summarizing what I read.
7. Selecting or highlighting information 3.47 341 351 355 342 349
helps me remember the text.
8. 1 understand better by paraphrasing 335 318 344 3.58 336 3.20
(restating ideas in my own word).
9.1checkmyunderstanding of the textby g5 5 g, 30 345 304 263
discussing it with others.
Bolded items are above 3.50 indicating high frequency of use.
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Appendix B: Metacognitive Awareness of Reading Strategies Inventory (MARSI)

The instrument is revised from MARSI (Mokhtari & Reichard, 2002), and including Chinese
translation.

After reading each statement listed below, choose the number (1-5) that applies to you using
the scale provided. Please note that there are no right or wrong answers to the statements in
this inventory. Baafi ' — Bk, SEHHBER ST (1-5) SIS ESE A RS
Five numbers (1-5) follow each statement, and each number means the following: 7%} # 18

(1-5) 73 Ik -

1 — I never or almost never do this € A A1

2 — 1 do this only occasionally & 211k

3 — 1 sometimes do this 47 RF1H:

4 — 1 usually do this £ 411

5 — I always or almost always do this #&& 21

*GLOB: Firstly, I skim the text and pay attention to the length and organization
of the text. 1 2 3 4 5
e, B R R R AN RS AR T S

GLOB: Before reading the text, | preview what it's about.

T 7 SHBAIA SCE i o RS S ) KA, L2345
GLOB: I consider the content of the text while reading. 1 2 3 4 5
HE B PIB CEINA,

PROB: I pay closer attention when the text is difficult. 1 2 3 4 5
R O N Ry, Bom bR ),

SUP: | take notes to help understand the text I read. 1 2 3 4 5
w1 B R R (o P i S SO A R B BB SO

GLOB: I read with a purpose.

S H L2345
GLOB: When I read the text, I try to guess what the material is about. 1 2 3 4 5

Wy, BOE AR EEB TR

GLOB: I decide the content which should be read closely, and which should be
ignored. 1 2 3 4 5
BT N A ELA AR i, WRAE PN B ISR R 8

GLOB: I analyse and evaluate the presented information in the text.

B W RIS BT 2 L1 A, L2345
SF{P: I ask myself qu:eftions apd answer them as | read. 1 2 3 4 5
o O 0 A B e F vt 1 7 1] 25

G\LQB: Using cpntext clue§ helrp me underst:zind what I’'m reading better. 1 2 3 4 5
AT b P SCREAR 25 R B 3 e o B P BRSO PR 2

PROB: When I lose concentration, I try to look back on the text. L 2 3 4 s

WRBCZ L R e TR RN SRR R,
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GLOB: I check to see whether my guesses about the text are right or not.
g E B ORISR,

PROB: I stop from time to time to think about the reading content.
HORIp e i I AR R N2

PROB: To ensure I understand what I'm reading, | read slowly and carefully.
JI TR P TR ] L e O L B R ) P 2%

GLOB: When I come across conflicting information, | check my understanding
of the text.

B POE A AP JEAS SRy, BeE i B C B,

PROB: I adjust my reading speed according to the reading text.
He o - Bl el P 5 A Bl

SUP: | read aloud to help understand when the text becomes difficult.
BOSCRSEGINGEE,  PoE B MR AR B BB A SO,

GLOB: To identify key information, I use supporting aids.
JIA Tl B LA B B 15 L

SUP: Using reference materials such as a dictionary helps me understand what |
read.

M2 EZ LR, 5 AR W EH R BB N 7

SUP: I find relationships among ideas back and forth in the text.
HIpi& b P S EBURE 2 I B R

PROB: I try to visualize information to help remember the reading content.
B AR Bl R N A LG AL DA EE R

PROB: I re-read to increase my understanding when the text is difficult.
B O PR R, e T A DA B AR

PROB: When I encounter unrecognized words or phrases, I try to guess the
meaning.
EOE BN MR, BB U R,

SUP: I reflect on important information by summarizing what I read.
B HE RS BRI N B AR S SO S R

SUP: Selecting or highlighting information helps me remember the text.
A SO IS B A B3 b,

GLOB: I use prior knowledge to understand the reading.
B U 0 DD R R B

SUP: | understand better by paraphrasing (restating ideas in my own word).
Hedole O B CRYGEFE R BIED DU B BRI N 2

GLOB: I come up with mind map to increase my understanding of the text.
HHE 1 JEVHEAEL ] A s e S SR B AR

SUP: | check my understanding of the text by discussing it with others.
AN v B P A5 A B HOH ORI R,

* Abbreviations of the measured items are not included in the questionnaire.
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