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Abstract: In the context of L2 academic reading, teachers tend to use a variety of question formats
to assess students’ reading comprehension. Studies have revealed that not only question formats
but also L2 language proficiency might affect how students use metacognitive strategies. Moreover,
studies have determined that students’ L2 reading comprehension is positively influenced by their
metacognitive knowledge, though whether this positive influence is reflected in students’ test scores is
still under debate. This study therefore adopted path analyses to investigate the relationship between
metacognitive knowledge, L2 reading proficiency, L2 reading test scores, and question formats. A
total of 108 ESL students took English reading tests in multiple-choice and short-answer question
formats and completed a reading strategy survey to measure their metacognitive knowledge of three
types of strategies: global, problem-solving, and supporting. In both question formats, path analyses
indicated that (1) metacognitive knowledge contributed to L2 reading test scores and (2) students’
L2 reading proficiency mediated the impact of metacognitive knowledge on their test performance.
Moreover, path analyses revealed that question formats might play an important role in altering the
impact of metacognitive knowledge on L2 reading test scores. Implications for instruction and L2
reading assessment are discussed.
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1. Introduction

In recent years, teachers have focused significantly on adopting a variety of question
formats to assess second language (L2) learners’ reading proficiency. Among L2 reading
question formats, multiple-choice questions (MCQs) and short-answer questions (SAQs)
are the most frequently adopted formats [1,2]; it is worth noting, however, that MCQs have
received more attention than SAQs because of their popularity in testing (e.g., easy to rate,
wide range of content coverage). MCQs are those reading questions that require students to
select the correct answer among included distracters based on their reading comprehension.
Conversely, SAQs require students to write short sentences based on their understanding
of the texts. Researchers have invested considerable effort in examining question formats,
revealing that students often utilize different strategies based on the format of the questions
they encounter (e.g., [3–8]).

While studying learners’ approaches to L2 reading texts, researchers have established
the importance of metacognitive knowledge, encompassing both awareness and regulation
of strategies, in facilitating L2 reading comprehension [4,9–13]. However, the contribution
of metacognitive strategies to L2 reading test scores remains a subject of debate among
researchers. Some studies have found that employing metacognitive strategies can enhance
students’ awareness of their reading processes, enabling them to monitor comprehension
and engage more deeply with the reasoning aspects of reading, thereby improving their
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performance in tests (e.g., [10,11,14–21]). Conversely, others indicated that the use of
metacognitive strategies does not necessarily guarantee improved reading test performance,
as various factors, such as students’ existing linguistic knowledge, need to be considered
(e.g., [22–31]).

Research has highlighted the role of question format in determining students’ reading
processes (e.g., [4,5,32–34]). However, there is a dearth of studies investigating whether
different question formats elicit varying levels of metacognitive knowledge, potentially
impacting L2 learners’ test performance. Despite this gap, researchers have also discovered
that learners’ L2 language proficiency may contribute significantly to students’ reading
test scores while also mediating the contribution of metacognitive strategies (e.g., [35–38]).
Therefore, this study aims to investigate the relationship between metacognitive knowledge,
L2 language proficiency, and reading test scores in relation to MCQ and SAQ formats.

2. Literature Review
2.1. Metacognitive Knowledge

In coining the term metacognition, Flavell (1976) [39] defined it as “. . .the active
monitoring and consequent regulation and orchestration of these processes [information
processing activities] in relation to the cognitive objects or data on which they bear, usually
in service of some concrete goal or objective” (p. 232). Hacker (1998) [40] further defined
metacognition as the ability to be consciously aware of, monitor, and regulate learning
processes [or cognition].

In Flavell’s (1979) [2] model of metacognition, metacognitive knowledge encompasses
a person’s understanding of the factors influencing their cognitive processes. It includes
beliefs about the strategies necessary to achieve cognitive goals, such as comprehending
reading content or solving problems. These strategies, known as metacognitive strate-
gies, arise from learners’ awareness and concerns when tackling tasks [41]. In reading,
metacognitive strategies may involve identifying context clues, monitoring comprehen-
sion, rereading for clarity, adjusting the reading pace, and considering connections to
prior knowledge.

According to Brown (1987) [42], learners’ knowledge of their own cognition consists of
several components that influence the implementation of metacognitive strategies. Declara-
tive, procedural, and conditional knowledge are the primary components contributing to
the effectiveness of metacognitive strategy use. Declarative knowledge involves factual
information, procedural knowledge pertains to understanding how to perform tasks, and
conditional knowledge encompasses knowing when and why to apply declarative and pro-
cedural knowledge. These components strengthen metacognitive knowledge and enable
learners to employ strategies appropriately, particularly in challenging situations such as
comprehending difficult texts [43].

Flavell’s concept of metacognition has extended its influence beyond psychology
into diverse academic disciplines. In the context of reading, Grabe (2009) [44] defines
metacognitive knowledge as “the knowledge and control that we have over our cogni-
tive processes” (p. 222). Additionally, Schreiber (2005) [45] characterizes metacognitive
knowledge as involving the awareness, monitoring, and regulation of strategies. In essence,
metacognitive knowledge in L2 reading entails the deliberate use of strategies to monitor
and regulate reading comprehension, thus enhancing the readers’ level of engagement with
the texts [12,46].

2.2. Metacognitive Knowledge and L2 Reading

The importance of metacognitive knowledge in L2 reading comprehension has been
well established [4,9–13]. However, the debate surrounding whether metacognitive knowl-
edge can enhance students’ L2 reading test performance has persisted for decades.

In a recent study conducted by Zhang (2018) [20], structural equation modeling
(SEM) was utilized to investigate the impact of reading strategies on students’ L2 reading
performance. The findings indicated that the use of metacognitive strategies could effec-
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tively improve students’ L2 test scores. Similarly, Seedanont and Pookcharoen (2019) [19],
Mohseni et al. (2020) [17], and Khellab et al. (2022) [16] investigated the instruction of
metacognitive strategies in English as a foreign language (EFL) classes and reported similar
findings. Seedanont and Pookcharoen (2019) [19] and Khellab et al. (2022) [16] examined
students’ English reading test scores before and after weeks of instruction on metacognitive
strategy use, while Mohseni et al. (2020) [17] compared the reading performance of three
groups: one receiving training on metacognitive strategy use, another receiving training
on reading awareness, and a control group. All three studies concluded that instruction in
metacognitive strategies significantly increased students’ reading test scores. Furthermore,
Mohseni et al. (2020) [17] discovered that training in reading awareness could also yield
similar benefits in improving students’ test performance.

While some studies suggest that metacognitive knowledge can enhance students’ L2
reading scores, others present contrasting views, suggesting that the use of metacognitive
strategies may have no direct impact, or at least a negligible one, on L2 reading test
scores. A study by Shang (2018) [29] examining the utilization of metacognitive strategies
by EFL students during the reading of academic texts found that students did indeed
employ a variety of metacognitive strategies to enhance their reading comprehension.
However, despite the frequent use of these strategies, the results of reading comprehension
tests did not necessarily reflect their benefits. Shang observed that while several of the
27 metacognitive strategies studied might have individually contributed positively to test
performance, collectively, they did not significantly impact test outcomes.

Likewise, Ghaith and El-Sanyoura (2019) [23] and Arabmofrad et al. (2021) [22]
found that the effects of metacognitive strategies on L2 reading test performance were
minimal. Employing correlation analysis, both studies revealed that overall, metacognitive
strategies did not significantly correlate positively with test performance. However, Ghaith
and El-Sanyoura (2019) [23] observed a slight positive correlation with strategies related
to identifying answers to questions. Despite this correlation, the coefficients remained
relatively low, at 0.30 and below.

In a similar vein, Yan and Kim (2023) [31] noted that despite students demonstrating
the use of metacognitive strategies during L2 reading, their test performance did not
exhibit significant improvement. In their study, EFL students underwent an initial English
comprehension test, followed by three months of instruction in metacognitive strategies
focusing on idea mapping, connecting with background knowledge, and inference-making,
before taking a post-instruction comprehension test. Additionally, students participated in
interviews to describe how the strategy instruction affected their reading processes. The
findings showed that while the instruction did enhance students’ reading awareness, the
anticipated improvement in test performance was not observed.

While earlier studies did not explicitly focus on the impacts of question formats,
those adopting a variety of question formats for measuring reading test performance
suggested that learners may adapt their strategies based on the format of the reading
questions. Guterman (2002) [47] proposed that when learners confront challenging reading
questions, such as short-answer questions (SAQs), it stimulates their thinking, prompting
them to employ more strategies, particularly metacognitive ones, to improve reading
comprehension and test scores. However, findings from studies such as Phakiti (2003) [18]
and Tang and Moore (1992) [30] present conflicting results. Phakiti observed that the
use of metacognitive strategies could enhance L2 reading test scores, whereas Tang and
Moore found no significant effect. Notably, neither study found differences in learners’
metacognitive strategy use when tasking with different question formats. As a result, the
role of question formats in the relationship between metacognitive strategy use and test
performance remains uncertain.

Although prior studies were unable to verify the relationship between metacognitive
knowledge, L2 reading test scores, and question formats, researchers have discovered that
learners’ L2 reading skills were a stronger predictor of L2 reading test scores than metacog-
nitive strategy use (e.g., [35,38,48,49]). Schoonen et al. (1998) [37] and Kim (2016) [36]
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further indicated that learners’ L2 proficiency played an important role not only in L2
reading performance but also in the predictive strength of metacognitive strategy use.

Researchers have emphasized the significance of metacognitive knowledge in enhancing
L2 reading comprehension. Despite this recognition, studies also indicate gaps in the literature
that have yet to be explored. For example, although the relationship between metacognitive
knowledge and reading comprehension has been confirmed, studies that focus on exploring
the impact of metacognitive knowledge on reading test scores—particularly with regard
to question formats—are sparse. Researchers indicated that learners’ L2 proficiency, in
comparison to the use of metacognitive strategies, is a stronger predictor of L2 reading test
scores [12,35,48,49]; indeed, it is demonstrable that L2 language competence contributes more
heavily to L2 reading test scores when compared to metacognitive knowledge. Studies also
indicated that L2 proficiency might help determine whether learners’ metacognitive strategy
use benefits reading test scores [36,37]. In other words, L2 proficiency may mediate the effects
of metacognitive strategies on L2 reading test scores. To address these gaps in the literature,
the present study investigated the roles that metacognitive knowledge and L2 language
proficiency play in L2 reading assessments regarding question formats (i.e., MCQs and SAQs).
With these objectives in mind, the following research questions will be addressed in this study:

1. What is the relationship between metacognitive knowledge, L2 reading proficiency,
L2 reading test performance, and question formats?

2. How do question formats influence the impact of metacognitive strategies on L2
test scores?

3. Methods
3.1. Participants

This study was conducted in a midwestern college in the U.S. Participants included
108 students from predominantly intermediate and high-intermediate reading and writing
classes of the ESL program. Among these ESL students, 49 were male and 59 were female.
The majority of the students spoke either Arabic (41%) or French (43%). The remaining 16%
of the students spoke Chinese, Spanish, Portuguese, Swahili, Russian, Thai, or Vietnamese.
The students had an average of 3.5 years of English instruction. Before they participated in
this study, the students were required to take an English placement exam, which for this
college was the Accuplacer test developed by the College Board. The Accuplacer test is
a standardized assessment commonly adopted by colleges and universities in the United
States to evaluate the English reading and writing skills of incoming international stu-
dents. It offers schools valuable insights into students’ English proficiency for college-level
coursework and helps determine the appropriate level of English courses for placement.
In the Accuplacer reading test, students read passages or paragraphs and then answer
multiple-choice questions to evaluate their comprehension skills, including understanding
vocabulary meaning, identifying main ideas and supporting details, making inferences,
and grasping sentence relationships. According to the placement exam results, students’
reading scores ranged from 20 to 80 (score range: 20 to 120); the mean was 53.86, with a
standard deviation of 19.77.

3.2. Instruments

Reading tests. For the present study, four English reading passages were made
available to the students, with a total of 20 comprehension questions. The passages and
questions were adopted from Pearson Education’s reading test booklets: Get Ready to Read:
A Skills-Based Reader [50] and Ready to Read More: A Skills-Based Reader [51]. The topics
of these passages addressed business, history, and science. On average, the word count
of each passage was 300 words. According to Microsoft Word’s readability statistics, the
Flesch Reading Ease scores for the four passages were 40.5, 49.7, 60.5, and 65.3, indicating
that the text difficulty was between intermediate (standard) and high-intermediate (difficult
to read). Furthermore, according to The Lexile Analyzer®, the Lexile scores of these four
passages ranged from 610 L to 1200 L, corresponding to A2 to B2 CEFR levels [52].
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In a group of 20 comprehension questions, eight were factual, seven were vocabulary,
and five were inferential. The comprehension questions were written in both MCQ and
SAQ formats. Reading texts and comprehension questions in both formats were piloted
and carefully examined by experienced English teachers and testing experts.

Metacognitive Awareness of Reading Strategies Inventory (MARSI-R). This study
adopted Mokhtari et al.’s (2018) [53] MARSI-R, specifically designed to measure the level
of metacognitive strategy utilization and the extent of metacognitive awareness among ESL
students. When completing the questionnaire, students were asked to specify the frequency
of metacognitive strategy use via a 5-point Likert scale: 1 (never or almost never used), 2
(rarely used), 3 (sometimes used), 4 (often used), and 5 (always used).

The MARSI-R includes a total of 15 strategy statements divided into three major cat-
egories: global strategies, problem-solving strategies, and supporting strategies. Global
strategies are intentionally used by readers to set the stage for reading and include es-
tablishing a reading purpose or connecting the background knowledge with the reading.
Problem-solving strategies are employed when learners have difficulty comprehending the
reading or identifying the correct answer for the reading question and may involve adjust-
ing the reading speed according to the difficulty level of the text or as an attempt to get back
on track when losing concentration. Finally, supporting reading strategies are techniques
that involve responding to the content (for instance, by underlining or circling important
information in the text). Cronbach’s alpha for the overall scale is 0.93; the subscales are 0.92
(global strategies), 0.79 (problem-solving strategies), and 0.87 (supporting strategies).

3.3. Data Collection Procedure

Because the reading passages in both the MCQ and SAQ tests are content-equivalent,
a counterbalanced design was conducted to minimize the potential threat of carryover
effects. At the beginning of the data collection procedure, 108 students were divided into
two approximately equivalent reading proficiency groups based on how they performed
on the college placement exam. At this point, one group took the MCQ reading test while
the other group took the SAQ reading test. After approximately one month, the group
that had taken the MCQ reading test took the SAQ reading test, and vice-versa. Each
time the students completed a different format of the reading test, they also completed the
MARSI-R to assess their metacognitive knowledge, including strategy use and awareness
degree. Before the students took the second reading test, the order of reading passages
and comprehension questions was also randomly shuffled. The students also did not have
access to the answer sheet after they completed the first reading test.

Because SAQs require students to construct short-written responses, we developed a
holistic scoring rubric (see Table 1 for the rubric). Two experienced ESL teachers served as
raters, scoring students’ SAQ responses using the rubric. The interrater reliability between
the two raters was r = 0.92 with p < 0.001. In cases of score discrepancies, a third rater, also
an experienced ESL teacher, joined the scoring process.

To test the carryover effects, independent-sample t-tests were employed to investigate
whether a performance difference existed between students who first took the MCQ test
and those who took the MCQ test later; the same procedure was also applied to the SAQ
groups. According to the results, no statistically significant performance difference was
found between those who took the MCQ first and those who did so later, t(106) = 0.52,
p = 0.60 > 0.05; the same can be said for the SAQ, t(106) = −0.63, p = 0.53 > 0.05. The
correlation between MCQ and SAQ test scores is another way to ensure the success of the
counterbalanced design. If the two tests are highly correlated, it suggests that students
apply what they learned from the first test to the second test; conversely, if the two
tests are poorly correlated, there may be an issue with whether they are assessing the
same construct [54]. In this study, the correlation between MCQ and SAQ test scores
was moderate (r = 0.58, p = 0.000). Additionally, there was no statistically significant
performance difference in the results of sample t-tests, indicating that the two reading tests
were assessing the same construct and that the impact of carryover effects was minimized.
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Table 1. Scoring rubrics of SAQ responses.

Score Criteria

2

Student presents correct and comprehensible responses with a sufficient amount of
information.

• If there are personal ideas:

Student clearly presents personal ideas supported by the information from the
source text.

1

Student presents correct and comprehensible responses with an acceptable amount
of information.

• If there are personal ideas:

Student presents personal ideas supported by the information from the source text,
with room for further illustration.

0 Student presents incorrect and/or incomprehensible responses with an insufficient
amount of information.

3.4. Data Analysis

In order to investigate the relationship between metacognitive knowledge (i.e., global,
problem-solving, and supporting strategies), L2 reading proficiency (i.e., Accuplacer read-
ing scores), and L2 reading test performance (i.e., MCQ and SAQ test scores), we employed
descriptive statistics, correlation analysis, and path analysis. The statistical assumptions
were verified. First, the residuals were distributed as normal according to the histograms
and normal Predicted Probability plots. Second, the scatterplots showed that the residuals
were homoscedastic, as there was no obvious pattern. Third, the results of Cook’s distance
did not identify any significant outlier. Fourth, the multicollinearity of the data was also
checked. The VIF values for MCQ and SAQ tests are listed below. For the MCQ test, the VIF
value for global strategies was 2.0, for problem-solving strategies was 2.4, for supporting
strategies was 1.9, and the Accuplacer reading scores was 1.2. For the SAQ test, the VIF
values for global strategies was 2.7, for problem-solving strategies was 2.7, for supporting
strategies was 2.8, and the Accuplacer reading score was 1.2. All the VIF values were below
10, and therefore there was no issue of multicollinearity.

In path analysis, a series of multiple regressions are conducted simultaneously to
evaluate hypothesized causal models by estimating interrelations among observed vari-
ables. Moreover, path analysis estimates the direct effects of a predictor variable on an
outcome variable and also the indirect effects that are generated by an intervening variable
influencing the relationship between predictor and outcome variables [55]. To address the
research questions, a hypothesized path model (Figure 1) was established to investigate
(1) the relationship between metacognitive knowledge and L2 reading test performance,
(2) the role that L2 reading proficiency plays in this relationship, and (3) whether metacog-
nitive strategies differentially influence the test performance in different question formats.
In this hypothesized path model, metacognitive knowledge (i.e., strategies) serves as the
predictor variable, while the outcome variables are MCQ and SAQ test performance. The
intervening variable in the model is L2 reading proficiency.

We conducted path analysis using Mplus version 8.10 with robust maximum likelihood
estimation (MLR) to assess the hypothesized path model. The results of path analysis
obtained from Mplus were cross-checked with those yielded by R.
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Figure 1. The hypothesized path model.

4. Results
4.1. Descriptive Statistics

Table 2 presents the descriptive statistics for students’ MCQ and SAQ test scores,
the degree of metacognitive strategy use in three categories, and the Accuplacer reading
scores. In terms of L2 reading test scores, students performed slightly better on the MCQ
test than on the SAQ test. Moreover, the descriptive statistics indicate that the degree of
metacognitive strategy use was similar in both MCQ and SAQ reading tests. Generally,
global strategies were the most frequently used, followed by problem-solving strategies
and supporting strategies.

Table 2. Descriptive statistics.

Variables M SD

MCQ test scores 31.69 6.23
Global strategies (MCQ) 22.11 3.06
Problem-Solving strategies (MCQ) 15.82 2.48
Supporting strategies (MCQ) 14.91 2.84
SAQ test scores 28.27 7.46
Global strategies (SAQ) 22.12 3.00
Problem-Solving strategies (SAQ) 15.86 2.56
Supporting strategies (SAQ) 15.13 2.66
Accuplacer reading scores 53.86 19.77

N = 108.

4.2. Correlations

Tables 3 and 4 show that Accuplacer reading scores had the highest correlation of MCQ
(r = 0.36) and SAQ (r = 0.52) test scores. Moreover, there was a low negative correlation
between MCQ test scores and supporting strategies. These correlations not only show that
students’ L2 reading proficiency impacts MCQ and SAQ test scores to a significant degree
but also suggest that students’ metacognitive strategy use may not positively contribute to
their reading performance as expected.
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Table 3. Correlations between MCQ test scores, degrees of strategy use, and Accuplacer reading scores.

Global Strategies Problem-Solving
Strategies Supporting Strategies Accuplacer Reading

Scores

MCQ test −0.13 0.00 −0.29 ** 0.36 *
Global strategies 0.64 ** 0.53 ** −0.10
Problem-solving strategies 0.66 ** 0.06
Supporting strategies −0.07

* p < 0.01. ** p < 0.001.

Table 4. Correlations between SAQ test scores, degrees of strategy use, and Accuplacer reading scores.

Global Strategies Problem-Solving
Strategies Supporting Strategies Accuplacer Reading

Scores

SAQ test 0.04 0.15 −0.05 0.52 *
Global strategies 0.72 ** 0.72 ** 0.03
Problem-solving strategies 0.73 ** 0.09
Supporting strategies −0.01

* p < 0.01. ** p < 0.001.

4.3. Path Analysis

All the observed variables (i.e., three types of metacognitive strategies, L2 reading
proficiency, and MCQ and SAQ test performances) were collectively computed for the
merits of path analysis. However, it should be noted that drawing paths for a number
of observed variables in one path model may be confusing. Given that metacognitive
knowledge, measured by global, problem-solving, and supporting strategies, serves as the
predictor variable, the hypothesized path model (Figure 1) was utilized as a reference to
depict a path model for each type of metacognitive strategy.

We report the estimates of all the direct and indirect paths posited in the relationships
between the use of metacognitive strategies and MCQ and SAQ scores, with the role of
reading proficiency as measured by Accuplacer reading scores as a mediator. For that
reason, we relied on the just-identified model that fits perfectly with the data. Figures 2–4
indicate the standardized model parameter estimates for each type of strategy based on the
proposed path model.
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Table 5 presents the comparison results of direct effects for global, problem-solving,
and supporting strategies. According to the results, the standardized estimates (i.e., stan-
dardized path coefficients) revealed that several variables had a direct effect on outcome
variables (i.e., MCQ and SAQ test performance). Following the interpretation guidelines
for path analysis [56], it was observed that global strategies showed no significant effect on
either MCQ or SAQ test performance.

Problem-solving strategies demonstrated a moderate positive effect on MCQ test
performance (β = 0.32, p < 0.01) and a small, nearly moderate positive effect on SAQ test
performance (β = 0.28, p < 0.05). Conversely, supporting strategies exhibited a moderate
negative effect on MCQ test performance (β = −0.43, p < 0.01) and a small negative effect
on SAQ test performance (β = −0.25, p < 0.05).
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Table 5. Standardized estimates and standard errors of the paths in models for global, problem-
solving, and supporting strategies.

Model Path Unstandardized Estimate Standard Error Standardized Estimate

GS
GS → MCQ performance −0.167 0.174 −0.082
GS → SAQ performance 0.013 0.280 0.005

PS
PS → MCQ performance 0.805 0.230 0.320 **
PS → SAQ performance 0.800 0.350 0.275 *

SS
SS → MCQ performance −0.951 0.247 −0.433 **
SS → SAQ performance −0.691 0.340 −0.247 *

GS, PS, & SS
L2 reading proficiency →

MCQ performance 0.096 0.024 0.304 **

L2 reading proficiency →
SAQ performance 0.187 0.028 0.496 **

Note. * p < 0.05; ** p < 0.01. GS = global strategies; PS = problem-solving strategies; SS = supporting strategies.

Additionally, L2 reading proficiency exhibited a moderate positive effect on MCQ test
performance (β = 0.30, p < 0.01) and a nearly large positive effect on SAQ test performance
(β = 0.49, p < 0.01) in all three strategy models.

In addition to direct effects, we also examined both indirect and total effects.
Tables 6 and 7 indicate that global and problem-solving strategies yielded significant
indirect effects on MCQ test performance via L2 reading proficiency. Regarding the total
effects of metacognitive knowledge on MCQ and SAQ test performance, the three types
of metacognitive strategies collectively had no significant effect on either MCQ or SAQ
test performance.

Table 6. Standardized indirect and total effects on MCQ test performance.

Predictor Mediator Outcome Indirect Effect
(Unstandardized) Standard Error p-Value Indirect Effect

(Standardized)

GS L2 reading
proficiency

MCQ
performance −0.127 0.061 0.038 * −0.062

PS L2 reading
proficiency

MCQ
performance 0.224 0.113 0.047 * 0.089

SS L2 reading
proficiency

MCQ
performance −0.101 0.084 0.227 −0.046

Total effect 0.092 0.090 0.310 0.285

Note. * p < 0.05. GS = global strategies; PS = problem-solving strategies; SS = supporting strategies; SE or number
in the parentheses means the standard error.

Table 7. Standardized indirect and total effects on SAQ test performance.

Predictor Mediator Outcome Indirect Effect
(Unstandardized) Standard Error p-Value Indirect Effect

(Standardized)

GS L2 reading
proficiency

SAQ
performance −0.011 0.177 0.952 −0.004

PS L2 reading
proficiency

SAQ
performance 0.315 0.268 0.239 0.108

SS L2 reading
proficiency

SAQ
performance −0.235 0.213 0.271 −0.084

Total effect 0.257 0.175 0.142 0.516

GS = global strategies; PS = problem-solving strategies; SS = supporting strategies; SE or number in the parentheses
means the standard error.

In summary, correlation analysis revealed a significant positive correlation between L2
reading proficiency and MCQ and SAQ test scores. The results of path analysis confirmed
the unique and significant contribution of L2 reading proficiency to both MCQ and SAQ test
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scores. Additionally, a negative correlation was identified between supporting strategies
and MCQ test scores. Path analysis further specified that both problem-solving and
supporting strategies contributed to the score variance of MCQ and SAQ tests. Moreover,
path analysis indicated that the impact of global and problem-solving strategies on L2
reading test performance in MCQ format was influenced by L2 reading proficiency.

5. Discussion

Several findings emerged based on the results of data analysis. First, L2 reading
proficiency, problem-solving, and supporting strategies significantly predicted L2 read-
ing test performance. Second, types of metacognitive strategies may determine whether
metacognitive knowledge had indirect effects on reading test performance via L2 reading
proficiency. Third, question formats might influence the effects of metacognitive knowl-
edge on L2 reading test performance. This section will discuss and interpret each of these
major findings.

5.1. The Relationship between Metacognitive Knowledge, L2 Reading Proficiency, L2 Reading Test
Performance, and Question Formats

Similar to previous studies, path analysis revealed that students’ L2 reading profi-
ciency was a significant predictor of their L2 reading test performance [35,37,38,48,49].
Undoubtedly, L2 learners’ performance on language tests is heavily dictated by their L2
language proficiency [57]. It is worth noting that L2 reading proficiency had a more positive
impact on SAQ test scores than MCQ test scores, primarily due to the larger value of β.
Because SAQs do not come with prescribed options, they are usually more challenging
than MCQs [58], which is also illustrated in the descriptive statistics of this study. Thus,
when working on a challenging reading test, students’ L2 reading proficiency might play a
more important role.

Descriptive statistics showed that for both MCQ and SAQ tests, the most frequent
use of metacognitive strategies was global strategies, followed by problem-solving and
supporting strategies. Although global strategies were used more often than other types of
strategies, correlation and path analyses indicated that there was no relationship between
global strategy use and students’ test performance. For problem-solving and supporting
strategies, the results showed that both types of strategies significantly contributed to L2
test performance in MCQ and SAQ formats; specifically, while problem-solving strategies
had a positive contribution, supporting strategies had a negative contribution.

In comparison to supporting strategies, path analysis indicated that problem-solving
strategy use made a beneficial contribution to the MCQ test scores. A similar result was
also found in path analysis for the SAQ test. These results suggest that problem-solving
strategies were effective in promoting reading test scores, regardless of question formats.
These findings aid previous research, clarifying that students’ metacognitive knowledge
positively impacts their reading test scores [10,11,14–21]. However, these positive effects
were largely attributed to problem-solving strategies [11,23,29] and were not restricted
by question formats. Conversely, supporting strategies were significantly and negatively
correlated with the MCQ test scores. Path analysis further specified that the contributions
of supporting strategy use on both MCQ and SAQ test performance were negative.

A potential explanation for why problem-solving strategies benefited students’ test
performance while global and support strategies did not lie in their respective purposes.
Global and supporting strategies are primarily employed for tasks such as setting reading
goals and making notes to aid in remembering key points. In contrast, problem-solving
strategies are predominantly used for regulating reading comprehension and identifying an-
swers to questions. This fundamental difference in purpose suggests that problem-solving
strategies may have a more direct impact on test performance, as they are specifically
geared towards addressing comprehension challenges and locating correct answers. Con-
versely, global and supporting strategies, while useful for organizing information and
setting goals, may not directly contribute to improving comprehension or answering test
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questions. Therefore, the potential impact of global and supporting strategies on enhancing
students’ reading test performance may be limited compared to problem-solving strategies.

In terms of indirect effects, path analysis revealed that the influence of global and
problem-solving strategies on MCQ test performance was mediated by L2 reading profi-
ciency. This finding aligns with Schoonen et al. (1998) [37] and Kim (2016) [36], affirming
the pivotal role of students’ L2 reading proficiency in mediating the predictive strength
of metacognitive strategies on L2 reading test performance. This suggests that proficient
readers are likely to employ metacognitive strategies more frequently and effectively than
less proficient readers to enhance their test performance. However, this mediating effect
was only significant in the MCQ reading test.

Learners often employ various reading strategies to facilitate their understanding of
the text and increase their chances of answering questions correctly. However, to apply
these strategies effectively, learners must attain a level of reading proficiency that matches
the difficulty level of the test [38]. Considering that the SAQ format poses greater challenges
than the MCQ format, inadequate L2 reading proficiency may limit the mediating effects
of metacognitive strategies on test performance. Even when L2 reading proficiency meets
the test requirements, not all metacognitive strategies will necessarily result in significant
positive impacts on test performance, except for those, like problem-solving strategies, that
have the potential to directly address questions while deepening reading comprehension.

5.2. The Impact of Metacognitive Knowledge on L2 Reading Test Performance across Two Different
Question Formats

Path analysis showed that the influence of metacognitive knowledge may vary depend-
ing on the question format. The contributions of global, problem-solving, and supporting
strategies to test performance in MCQ and SAQ formats are illustrated in Figures 2–4. As
demonstrated by Figures 3 and 4, problem-solving and supporting strategies differentially
impact reading test performance regarding question formats. Although problem-solving
strategies did not seem to make any apparent difference in contributions (positive β values)
to MCQ and SAQ test scores, the difference between supporting strategies’ contributions
(negative β values) to the test scores was evident. These findings contradict Phakiti’s
(2003) [18] and Tang and Moore’s (1992) [30] studies but substantiate Barnett’s (1998) [10]
and Chern’s (1993) [11] work, which indicate that question formats may vary the effects of
metacognitive strategies on L2 reading test performance. However, this differing impact
does not guarantee that metacognitive strategies positively contribute to test performance.

As noted by Schoonen et al. (1998) [37], the difficulty of reading tests determines how
metacognitive strategies are used and how they contribute to student test scores. Moreover,
researchers have observed that different question formats impose varying demands, such
as language proficiency and cognitive processes, necessitating students to employ diverse
strategies to meet these demands or compensate for deficiencies [8]. Further research
is warranted to comprehensively grasp how question formats, particularly test difficulty,
shape the interplay between various types of metacognitive strategy utilization and reading
test performance.

6. Implications

The results of this study have several implications for the instruction and assessment
of academic English reading. While the findings indicate that problem-solving strategies
are the type of metacognitive strategies that could effectively improve their test scores, it
should be noted that the effects of reading strategies complement each other; this is shown
in the correlations between global, problem-solving, and supporting strategies. Without
global and supporting strategies, the effectiveness of problem-solving strategies may be
limited. For example, by establishing a reading goal at the beginning of a test (an example
of a global strategy) and taking notes on key information while reading a passage (an
example of a supporting strategy), students are encouraged to adjust their reading speed
and hone their concentration (examples of problem-solving strategies). Therefore, teachers
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should emphasize the collaborative use of strategies to enhance reading processes and
comprehension, rather than overly focusing on strategies aimed at improving students’
test scores.

When assessing students’ L2 reading ability, teachers should also consider students’
L2 reading proficiency, as doing so will help ensure the effectiveness of metacognitive
strategies. The findings of this study indicate that students with higher L2 reading profi-
ciency may employ more metacognitive strategies, potentially leading to improved scores
on L2 reading tests. Consequently, teachers may need to focus more on students with
lower L2 reading proficiency and teach them how to use metacognitive strategies more
effectively. Additionally, teachers must consider the question format; indeed, our findings
show that certain types of metacognitive strategies might be more effective with particular
question formats. Understanding how different types of metacognitive strategies interact
with question formats is crucial. Providing students with ample opportunities to apply
these strategies across various formats can help ensure that question formats do not impede
students from demonstrating their L2 reading proficiency.

7. Limitations

This study has a number of limitations that must be noted. Firstly, the sample size
in this study was far from substantial, and thus more studies with larger sample sizes
are needed to render more compelling findings. Secondly, while the international student
population in the U.S. largely consists of Asian students, the participants in this study were
predominantly Arabic and French speakers; this factor may have influenced the findings,
and as such it should be considered a limitation of the study. Thirdly, the investigation of
this study only focuses on how L2 reading proficiency contributes to test scores; future stud-
ies should therefore consider examining more specific L2 reading components, including
grammar, vocabulary, or topic-related background knowledge [59–61]. A final limitation of
this study concerns the possible carryover effects. Although a counterbalanced design was
conducted, there is a possibility that the participants applied what they learned from the
first reading test to the second reading test. These potential carryover effects may therefore
have impacted their metacognitive strategy use.

8. Conclusions

Through an investigation into the influence of metacognitive strategies and L2 reading
proficiency across different question formats, this study makes significant contributions
to the literature on reading assessments and strategy instruction. The findings indicate
that when students employ metacognitive strategies during reading tests, the effects of
these strategies on students’ test performance vary, and this variation may depend on the
question format. Furthermore, our findings reveal that students’ L2 reading proficiency may
mediate the relationship between metacognitive strategies and test performance, suggesting
that students with higher L2 reading proficiency may utilize metacognitive strategies more
effectively during test completion. These insights not only offer guidance for practitioners
in teaching reading strategies but also encourage further investigation into the interplay
between metacognitive strategy use, L2 reading proficiency, and question formats.
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