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Abstract

Learning to read Chinese characters presents significant challenges for students of
Chinese as a foreign language (CFL), particularly those with alphabetic language
backgrounds. Despite the recognized importance of reading strategy instruction (RSI),
research on its implementation and effects in CFL contexts remains limited. This study
examines an RSI instructional effect on reading comprehension, integrating both lower-
and higher-level reading strategies. The experimental group received the RSI, and the
control group received no RSI. Pre- and post-tests evaluated real-time strategy use and
reading comprehension through verbal reports, retelling, and multiple-choice questions.
The results suggest that the experimental group receiving RSI showed medium-sized
effects on retelling and strategy-use effectiveness and a large-sized effect on strategy-use
frequency compared to the control group. Additionally, the experimental group showed
more balanced improvements in lower- and higher-level strategies than the control group.
This study also discusses suggestions for modifying the RSI.

Keywords: Chinese as a foreign language, reading strategy instruction, lower-level reading
strategies, higher-level strategies, think-aloud

The orthography of Chinese characters poses significant challenges for learners of Chinese as a
foreign language (CFL), especially those whose first language uses an alphabetic system
(Everson & Ke, 1997; Shen & Jiang, 2013). Scholars have highlighted the urgent need for
effective reading instruction in CFL classrooms (Everson, 2009; Li & Zhang, 2023; Shen, 2014).

Reading comprehension requires multiple skills, whether in a first or second language (L1 or
L2), from decoding characters to understanding writers’ intentions (Grabe & Yamashita, 2022;
Perfetti et al., 2005). A reader must recognize printed script, decode characters and words, parse
sentences, integrate information, make inferences, and combine this understanding with
background knowledge. Considering the complexity involved in the reading process, we
designed a Reading-Strategy-Instruction (RSI) for intermediate CFL learners. The RSI aims to
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help learners develop and improve reading comprehension skills by applying both lower- and
higher-level reading strategies, fostering autonomous readers (Cohen, 2011; Grabe & Stoller,
2019; McNamara, 2007).

L2 RSI studies have found positive effects of strategy use on reading comprehension, primarily
in L2 English (Plonsky, 2011; Wu, 2022) and some in L2 French (Aydinbek, 2021; Macaro &
Erler, 2008; Raymond, 1993). Although many CFL studies have investigated relationships
among different reading processes, including strategy-use (e.g., Chen & Zhang, 2023; Huang,
2018; Lee-Thompson, 2008; Lin et al., 2024; H. Zhang et al., 2022), few CFL studies have
conducted with an experimental design examine the pedagogical effects of lower-level
processing skills on reading comprehension.

Based on our best knowledge, the studies of Lin and others (2023, 2024) are the only studies
implementing and evaluating the effect of higher-level reading strategy instruction in CFL. To
address this gap, we conducted an exploratory study to incorporate both lower- and higher-level
strategies into an RSI program, examining the frequency and effectiveness of strategy use among
CFL college students. We employed written retelling, multiple-choice questions (MCQ), and a
think-aloud protocol to preliminarily assess the pedagogical impact on reading comprehension.
While acknowledging that the integration of metacognition strategies into RSI improves reading
comprehension (Ali & Razali, 2019; Smith & Johnson, 2019), a goal of the current study is to
investigate the effect of the RSI on real-time strategy-use with the think-aloud protocol.
Therefore, cognitive strategies were selected for their observable nature, while metacognitive
strategies were excluded due to their more ambiguous and indirect manifestations, which are
difficult to reliably identify in think-aloud protocols (Olson, Dufty, & Mack, 2018; Pressley &
Afflerbach, 1995). Furthermore, although the current study foregrounds cognitive strategies,
metacognitive strategies were still introduced at the beginning of the instruction stage.

Unique Features of Chinese Script

Most Chinese characters, regarded as morphemes, form the basic units of the script (Zhou &
Marslen-Wilson, 1999; Zhang, 2017a). Typically, a Chinese word comprises two morphemes or
characters, though it can include up to six characters; a word that comprises more than one
character is called a compound word (Shen & Bear, 2000). Characters that comprise multiple

sub-character components are called compound characters (Feldman & Siok, 1999; Lau, 2020;
Xu et al., 2014).

Components of a character represent phonetic and semantic information, usually positioned in a
left-right pattern, providing pronunciation and meaning clues of the host characters, though not
precisely. For example, the characters i (qing, ‘sunny’), i (qing, ‘to invite’), 1 (qing,
‘feeling’), i& (qing, ‘clear’), and i (jing, ‘eye’) share the phonetic component & (qing,
‘green’), with slight pronunciation differences. The semantic radicals H (ri, ‘sun’), 5/1 (yan,
‘speech’), \0»/ (xn, ‘heart’), 7K/{ (shui, ‘water’), and H (mu, ‘eye’) provide meaning
categories of the host characters.
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Literature Review
Lower- and Higher-Level Reading Strategies

Following Grabe and Yamashita (2022), this study uses reading strategies and reading skills
interchangeably, defining them as controlled, purposeful cognitive activities that optimize
understanding of challenging texts. While there are many ways to categorize reading strategies,
such as affective, social, and metacognitive strategies (Cohen, 201 1; Oxford, 1990), this study
focuses on cognitive strategies. Cognitive strategies facilitate comprehension and can be divided
into lower- and higher- levels. Lower-level strategies involve mental processes like character
recognition, word recognition, and syntactic parsing. Higher-level strategies focus on integrating
decoded information from words, phrases, clauses, and sentences to form coherent
comprehension, inferences, and understandings beyond the written script (Grabe & Yamashita,
2022; Perfetti, 1999).

Given the goal of scaffolding CFL reading comprehension, this study chose several lower- and
higher-level cognitive strategies for intermediate CFL students. In our RSI, the lower-level
strategies focus on decoding characters and words, while the higher-level strategies focus on
meaning construction at sentence, paragraph, and text levels.

RSI and Pedagogical Effects

L2 reading researchers have found that RSI can improve L2 reading comprehension (Plonsky,
2011; Taylor et al., 2006; Wu, 2022; Yapp et al., 2021). Two meta-analyses examining L2 RSI
effects (Plonsky, 2011; Taylor et al., 2006) indicate an average medium-sized effect mediated by
factors like instruction duration, context, and the number and types of strategies taught.

Some studies have taught both lower- and higher-level strategies to learners of French (Macaro
& Erler, 2008) and English (Jafari & Biria, 2016; Mozafari & Barjesteh, 2016). These studies
found that students receiving RSI significantly outperformed control groups in reading
comprehension.

In CFL contexts, most studies have used think-aloud protocols or surveys to observe strategy use
(Chang, 2010; Everson & Ke, 1997; Huang, 2018; Lee-Thompson, 2008). These studies revealed
that intermediate learners often struggle with lower-level processing of characters and words and
predominantly use lower-level strategies. For instance, Chang (2010) administered a strategy-use
survey to 75 American college students learning Chinese and found no significant differences in
strategy use across different learning levels, attributing this to a lack of explicit RSI.
Collectively, these CFL studies highlight the importance of teaching reading strategies.
However, while L2 RSI’s effect is evident, few CFL studies evaluate its instructional effect.
Most CFL studies have focused on either lower- or higher-level strategies, but not both.

Lower-Level Strategy Instruction: Teaching Compound-Character Inferencing

As discussed earlier, learning Chinese characters remains a major challenge for intermediate
CFL learners. Recognizing unknown characters involves analyzing compound characters and
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applying this analysis to infer meanings (Jhuo et al., 2024; D. Zhang, 2017a, 2017b; D. Zhang et
al., 2019). Zhang’s (2017a, 2017b) studies emphasize the importance of compound-character
processing to reading comprehension. His findings suggest that compound-character processing
contributes to reading comprehension through three routes. First, its contribution to reading
comprehension is through word reading and then vocabulary knowledge. Second, the correlation
between compound-character processing and compound-word processing contributes to reading
comprehension through vocabulary knowledge. Third, the correlation between the two processes
contributes to reading comprehension through word reading and then vocabulary knowledge. To
conclude, the three routes suggest that instructing compound-character structure would be most
beneficial when the instruction connects with compound-word knowledge and inferring
meanings of the hosting compound words.

To address the learners’ challenge, researchers have found that systematically teaching character
components helps character recognition for CFL learners (Shen, 2004; Xu et al., 2014). Xu and
others (2014) discovered a positive effect on character learning when teaching radical-sharing
characters in groups. They concluded that radical-based groups guided students to analyze
character structures and achieve effective learning. Similarly, Shen’s (2004) study showed that
instructor-guided elaboration was the most effective strategy for enhancing character retention.
However, while other studies demonstrate a significant relationship between character
knowledge and reading comprehension (e.g., Jhuo et al., 2024; D. Zhang et al., 2019), the studies
by Shen (2014) and Xu et al (2014) primarily focused on character recognition without exploring
its impact on reading comprehension.

Lower-Level Strategy Instruction: Teaching Compound-Word Inferencing

Since lower-level processing focuses on word deciphering, morphological processing plays a
central role in reading comprehension (Cheng et al., 2016; D. Zhang, 2017a). Morphological
processing allows readers to analyze components within characters and words and apply this
analysis to infer meanings of unknown characters and words, a process defined as lexical
inferencing (H. Zhang et al., 2022; H. Zhang & Koda, 2018).

To enhance reading comprehension, we teach compound-word inferencing to develop students’
ability to infer the meanings of unfamiliar compound words. Knowledge of compound-word
structure significantly contributes to lexical inferencing (Chen, 2018). Lexical inferencing relies

on character recognition, compound word structure, and contextual clues (Fang & Jiang, 2012;
Xu & Zhang, 2022).

However, some studies indicate that learners often lack the ability to analyze compound-word
structure, viewing compound words as whole units and not applying their knowledge of
compound-word structure (Chen, 2018; Sun et al., 2021). Furthermore, less-proficient CFL
readers are less likely to utilize compound-word structure knowledge than their more-proficient
counterparts (Chen, 2018).

The importance of teaching compound-word and character structure is clear. However, few
experimental CFL studies focus on teaching intermediate learners lower-level strategies to
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enhance their reading comprehension. This study addresses this gap by including explicit
teaching of Chinese compound words, compound characters, and lexical inferencing.

Higher-Level Strategy Instruction

In a meta-analysis study, Yapp et al. (2021) examined the effect of ten individual strategies on
L2 RSI students. They found that combining the ten strategies could lead to a large-sized overall
effect on improving reading comprehension (Hedge’s g = 0.91). Three studies measured the
instructional effect of teaching higher-level strategies to Chinese readers: two on L1 Chinese
readers and one on CFL learners. Lau and Chan (2007) focused on seventh graders in Hong
Kong, while Gu and Lau (2021) studied sixth graders in China. Both studies emphasized higher-
level strategies like retelling, questioning, and making connections. The intervention groups
received explicit RSI, including explanations of the strategies, teacher modeling, and guided
practices. Results showed significant improvements in reading comprehension for the treatment
groups compared to the control groups.

In CFL context, Lin et al. (2023) investigated the effectiveness of an RSI teaching only with
higher-level reading strategies. The study included 34 advanced students who received
instruction on ten strategies over seven weeks, totaling 6.25 hours. Strategies included
previewing, anticipating, using background knowledge, formulating questions, attending
selectively, identifying main ideas, identifying key sentences, summarizing, monitoring
comprehension, and evaluating. Results showed significant improvement in overall reading
comprehension for the experimental group but not in sentence-level questions. Researchers
attributed this to the absence of lower-level strategies and recommended their inclusion to
enhance word decoding and syntactic parsing skills.

Based on these findings, the instructed strategies in our RSI are listed below (see Appendix A for
definitions and examples).

Lower-Level Strategies
1. Using radicals to infer the meanings of unknown characters
2. Using morphological knowledge to infer the meanings of unknown compound words

Higher-Level Strategies
3. Predicting passage content via titles and illustrations
4. Scanning for specific words
5. Asking/answering questions while reading
6. Reading selectively
7. Summarizing main ideas
8. Using contextual cues to infer unknown words
9. Using connectives to understand logical relationships
10. Differentiating and answering literal and inferential questions

Our study also examined participants’ strategy use through their think-aloud process during
reading to explore how the reading instruction facilitates real-time strategy use and reading
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comprehension, as well as the relationship between the two. Hence, our study includes the
following research questions:

RQ1: To what extent does reading strategy instruction facilitate reading comprehension in L2
Chinese readers?

RQ2: To what extent does reading strategy instruction facilitate real-time strategy use?

RQ3: How is real-time strategy use related to reading comprehension?

Method
Participants

Twenty-six students participating in this study were randomly assigned into two groups: 13 in
the control group (six females and seven males) and 13 in the experimental group (seven
females, six males). All of the participants had no Chinese language background (non-heritage
students). Our Chinese Program offers another track of courses for heritage students. When the
students participated in our study, they had already finished two semesters of Chinese. After two
semesters, the participants had an intermediate-low reading proficiency level, as assessed by
their instructor, indicating that they could understand written information conveyed in simple
straightforward texts on familiar topics, according to ACTFL guidelines (2024). The participants
signed consent forms required by the Institutional Review Board.

Instruments

The pre-and post-tests included three instruments: (a) a verbal report of mental activities while
reading a passage, (b) a retelling of the passage written in English, and (¢) multiple-choice
questions (MCQs) about the passage presented in English. Two descriptive passages about
places in China were selected from the intermediate level in Chinese Reading World (Shen &
Tsai, 2010). Passage 1 was about Shanghai (_I#F) with 379 characters, and Passage 2 was about
Xihu (P57#) with 369 characters. Estimated unknown characters comprised approximately 15%
of each passage, and none of these unknown characters were instructed to both groups during the
study. Eleven MCQs were developed for each passage to evaluate reading comprehension.?
Based on pilot test results, the passages were modified to be at a comparable difficulty level, and
the question stems and choices were revised to ensure clarity and unambiguity. The study
adopted a counterbalanced design, where half of the participants in each group took Passage 1 at
the pre-test and Passage 2 at the post-test, while the other half did the reverse.

Instructional Materials
The experimental and control group participants read eight texts, with four texts read in class and

four assigned as homework. The in-class texts were selected from the textbook used for the third-
semester class at the university, and these texts were new to the participants. For homework, the

2 The reliability of the MCQs is 0.73. Upon closer inspection, the lower reliability appears attributable to three items
when all the participants chose the correct options; their removal resulted in a reliability increase to 0.91.
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experimental group read four texts from the intermediate units in the Chinese Reading World
(Shen & Tsai, 2010) and was provided with reading worksheets for the passages. The worksheets
were designed to guide them in using the ten targeted strategies. The control group read texts
from the reading comprehension section in the workbook accompanying the textbook.

Instructors and Instruction

One of the two authors taught the experimental group, and the other for the control group. The
instructor for the control group did not provide reading instruction but only supervised that the
students did the reading tasks and asked questions at the end to check their understanding. The
instructor for the experimental group, following the learning strategy instruction model for L2
designed by Chamot and O’Malley (1994) and Chamot (2005), provided the instruction
including three steps: (a) explicitly modeling the use of reading strategies (Session 1), (b)
practicing using strategies while reading (Session 2—4 & Homework), and (c) reflecting on their
strategy use (Homework).

Both groups had four 75-minute sessions, one session per week, totaling five hours. The
instructional duration was decided based on 1) considerations of the time needed to instruct and
practice the included strategies, 2) meta-analysis studies (Plonsky, 2011; Taylor, 2014) found
that RSI lasting over two weeks could result in a medium-sized effect on L2 reading
comprehension.

Session 1: Modeling Explicitly the Use of Reading Strategies. In the first session, the
experimental group used Text 1 from the textbook. The instructor explained the ten reading
strategies, read Text 1, and demonstrated the application of the strategies, guiding students on
when, where, and how to use them. Students then completed the reading worksheet for Text 1,
and the instructor checked their answers, discussed their experiences, and answered questions (a
worksheet sample, see Appendix B). The control group used the same text but did not receive
strategy instruction or the worksheet. They read the text using the vocabulary list and grammar
section from the textbook. While both groups had access to the same vocabulary lists, the
experimental group read the text and practiced the lower-level strategies of chosen words before
being directed to the vocabulary lists, and the control group received regular instruction focusing
on explaining word meanings without practicing. Both groups answered verbal comprehension
questions at the end of each session.

Sessions 2—4: Practicing Using Strategies While Reading. In sessions 2 to 4, both groups read
three additional textbook texts, one per session. The experimental group received reading
worksheets to practice the strategies in groups, while the control group used vocabulary and
grammar aids from the textbook.

Homework: Practicing and Reflecting on Their Strategy Uses. After each session, the
experimental group was assigned another text with a worksheet that included reflection
questions, in addition to practice tasks. The control group was assigned a text with multiple-
choice questions from the workbook. Both groups were required to complete the assignments
before the next session.
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Procedure

The pre-and post-tests were administered by a proctor and followed the same procedure, except
the pre-test included a training session with think-aloud demonstrations and practices. After the
demonstration, participants read a passage while being videotaped and verbalized their thought
processes. All the participants received think-aloud training prior to the pre- and post-tests. The
training included explanations and examples of what think-aloud procedures are and what to
report, along with video clips. In the pre-test, the training lasted about ten minutes; in the post-
test, the training lasted about eight minutes, when the participants took less time to understand
the practice requirements.

Participants immediately started reading and verbalizing their thoughts after the training. During
the reading process, if students were silent for too long, the proctor reminded them to think
aloud. After reading, participants wrote a passage in English to retell the passage and then
answered MCQs while continuing to verbalize their thoughts.

Rating and Analysis

Both written retelling and think-aloud reports were rated by five raters, including two Chinese
instructors and three undergraduate students from China. Two workshops were held to
familiarize raters with the tasks and rating criteria. The first workshop focused on rating written
retelling and think-aloud reports. The second workshop involved independent practice,
comparing scores to the finalized scores, and discussing discrepancies. Raters practiced scoring
retelling passages and excerpts of think-aloud reports and were compensated based on time
spent.

Retelling passages were scored between 0 and 4 based on the inclusiveness of the main ideas
from each paragraph in the texts (Appendix C). The think-aloud reports were evaluated for using
nine reading strategies and their effectiveness, with Strategy 10 (differentiating and answering
literal and inferential questions) assessed only in MCQs (Appendix D). Think-aloud reports were
transcribed and annotated with ELAN (2021). One of the authors first identified all the real-time
strategy uses, and then the annotated ELAN files with identified strategy uses were shared with
the other four raters. When a strategy use was identified by one of the other four raters but not by
the first rater, discussions and decisions were made by all five raters. Although all the raters
shared the same annotated ELAN files for real-time strategy frequency, the strategy-use
effectiveness scores were input in separate files, and the inter-rater reliability (Cronbach’s alpha)
ranged from 0.79 to 0.91 with a mean of 0.83.

Results

RQ 1: To What Extent Does Reading Strategy Instruction Facilitate Reading Comprehension in
L2 Chinese Readers?

To answer RQ1, both groups’ pre- and post-test performances were summarized in Table 1.
There were 13 participants in the control group, and 13 participants from the experimental group
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were randomly selected, so the two groups have equal sample sizes. Furthermore, Bayesian
independent samples #-tests were adopted for group comparisons, considering the small sample
sizes of the current study. Additionally, because of the different maximums of the measurements,
all the scores were presented as percentages.

Table 1. Descriptive Statistics of Pre- and Post-Tests for Both Groups

Retelling MCQ Strategy-Use Eff.  Strategy-Use

(max =4) (max =11) (max = 3) Freq.
Control-Pre 0.32(0.25)  0.63 (0.22) 1.59 (0.58) 32.66 (12.27)
Control-Post 0.36 (0.25)  0.64 (0.23) 1.91 (0.63) 32.05 (17.78)
Experimental-Pre 0.20 (0.19)  0.63 (0.18) 1.53 (0.55) 32.49 (13.52)
Experimental-Post 0.32(0.27)  0.66 (0.20) 1.98 (0.68) 40.94 (13.39)
Control Group Improvement 0.04 (0.20)  0.01 (0.24) 0.32(0.27) -0.61 (10.46)
Experimental Group Improvement 0.12 (0.16)  0.03 (0.33) 0.45 (0.42) 8.45 (3.56)

From Table 1, the MCQ part was easier than the retelling for both groups at the pre-and post-
tests; the improvements of both groups are negligible. A Bayesian independent samples #-test
indicated anecdotal evidence for the null hypothesis over the alternative, BFio = 0.41, suggesting
that no significance between the two groups (Cohen’s d = 0.07), which is consistent with the
traditional two-tailed #-test result (p = 0.75).

Regarding the retelling part, both groups showed larger improvements than those in the MCQ
part. Comparing group improvements, the experimental group’s improvement is larger than the
control group’s, although not significantly (BFio = 0.55, p = 0.29, Cohen’s d = 0.44), showing
weak evidence for a difference between the two groups, and the RSI’s effect size was moderate.

In sum, the group differences were approximately medium-sized when reading comprehension
was measured with retelling, although no statistical significance was found in either the retelling
or the MCQ.

RQ2: To What Extent Does Reading Strategy Instruction Facilitate Real-Time Strategy Use?

To answer RQ 2, the overall results of strategy-use effectiveness and frequency are shown in
Table 1, while the detailed results of the individual strategies are presented in Tables 2 and 3.
Table 1 shows that both groups performed similarly regarding strategy-use effectiveness during
the pre-tests. However, the experimental group improved more than the control group at the post-
tests, although not significantly larger (BFi0 =0.67, p = 0.17, Cohen’s d = 0.36).

As for strategy-use frequency, Table 1 shows a similar picture; while the two groups showed
similar frequencies of strategy-use at the pre-test, the experimental groups showed a larger
improvement at the post-test. A Monte Carlo simulation is performed to compare the two
groups’ frequencies, and no statistical significance is found (p = 0.12, Hedges’ g=1.14). In a
nutshell, the reading-strategy instruction facilitated real-time strategy-use both in terms of
effectiveness and frequency. Second, the group comparisons indicate an approximately medium-
sized effect of RSI on strategy-use effectiveness and a large-sized effect on strategy-use
frequency.
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Table 2. Effectiveness of Nine Strategies over Five Raters (Max = 3)

Mean Connectives Selectively Summarizing Morpho. Q&A Predicting Radicals Contextual Scanning

Control-Pre 1.59 0.31 1.84 1.69 1.84 0.31 0.66 1.10 2.09 2.10
Control-Post 1.91 0.23 2.04 1.36 1.98 0.18 121 1.10 2.07 2.28
Experimental-Pre ~ 1.53 0.00 1.44 1.52 1.71 0.15 1.25 1.10 2.06 2.11
Experimental-Post  1.98 4.20 2.24 1.98 1.96 0.38 1.41 1.24 2.18 1.83
Control Group — 5, -0.08 0.20 -0.33 0.14  -0.13 0.55 0.00 -0.02 0.18
Improvement
Exp. Group 0.45 1.20 0.80 0.46 0.25 0.23 0.16 0.14 0.12 -0.28
Improvement

Table 3. Frequency of Nine Strategies

Total Morpho. Contextual Summarizing Selectively Scanning Connectives Q&A Predicting Radicals

Control-Pre 3266 832 6.28 171 223 2.89 0.15 015  0.62 1031
Control-Post 3205  9.14 6.06 1.26 0.71 2.49 0.06 0.14 086 11.32
Experimental-Pre 3249  9.06 3.74 1.48 1.83 1.40 0.00 0.14  1.05 13.80
Experimental-Post ~ 40.94  13.51 6.26 275 2.52 171 031 0.31 1.14 12.43
Control Group &/ 0.82 022 -0.45 152 -0.40 -0.09 001 024 1.01
Improvement
Exp. Group 8.45 4.45 2.52 127 0.69 031 031 017  0.09 137
Improvement
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Considering the strategy of differentiating and answering literal and inferential questions
(Strategy 10) is evaluated through MCQ, its effectiveness and frequency are not evaluated in the
think-aloud reports. Tables 2 and 3 display the total means of the nine strategies, followed by a
listing of individual strategies in descending order of the experimental group's improvement. As
shown in Table 2, the strategies of scanning and contextual are the most effective for both groups
in the pretests. The other effective strategies include reading-selectively and morphology
strategies. However, regarding improvements, the control group showed a smaller improvement
mean than the experimental group. Regarding improvements in individual strategies, there are
larger improvements in predicting, reading-selectively, and scanning strategies than in the other
strategies. On the other hand, the experimental group showed a larger improvement mean and
larger improvements in almost all the strategies, except the scanning strategy, than those of the
control group. Comparing the experimental group’s improvements across the strategies, the
experimental group showed more improvement in connectives, reading-selectively, and
summarizing strategies.

From Table 3, regarding the total frequency of strategy-use, the two groups showed similar
patterns of strategy-use frequency at the pre-and post-tests, in that the three most frequently used
strategies in the four settings are orthography, morphology, and contextual strategies. Moreover,
regarding the total frequencies of the nine strategies, the experimental group’s total frequency
showed an approximately 49% increase, while the control group showed almost no improvement
(2%).

Regarding the control group’s improvements in individual strategies, the three strategies showing
the largest increases are the strategies of orthography, morphology, and predicting, with the other
six strategies showing decreased frequencies. For the experimental group, on the other hand, the
three strategies showing the largest increases are the strategies of morphology, contextual, and
summarizing, with only the orthography strategy showing decreased frequencies.

In sum, comparing the group differences in strategy-use effectiveness and frequency, a medium-
sized effect was observed in effectiveness and a large-sized effect in frequency, but no statistical
significances were found. Examining improvements in effectiveness and frequency, the control
group, while lower-level strategies showed improvements in both effectiveness and frequency,
only one of the higher-level strategies showed improvement in frequency (predicting). In
contrast, the experimental group showed improvements in both higher- and lower-level
strategies, except the radical strategy showed approximately a 10% decrease in frequency.

RQ3: How is Real-Time Strategy Use Related to Reading Comprehension?

To answer RQ 3, Pearson’s r is adopted to assess the correlations between retelling, MCQ,
strategy-use effectiveness, and strategy-use frequency for both the control and experimental
groups at the pre-and post-test (Tables 4 and 5, respectively). In Tables 4 and 5, correlations
above the dashes, or at the upper-right side of the table, are for the control group, while the
correlations below the dashes are for the experimental group. The pre-test inter-correlation
matrix in Table 4 showed several noteworthy relationships. Both groups showed positive
correlations between MCQ and strategy-use effectiveness (control: 0.68, experimental: 0.79).
However, retelling scores were negatively correlated with strategy-use frequency (control: -0.22,
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experimental: -0.50), suggesting that more frequent strategy use may be linked to lower retelling
scores, although this relationship was weaker in the control group. Finally, the relationship
between strategy-use effectiveness and frequency was very weak (control: -0.01, experimental:
-0.13), and for the control group, there was almost no correlation between the two measures of
strategy-use.

Table 4. Inter-Correlation Matrix of the Two Groups’ Pre-Tests

. Strategy-Use Strategy-Use
Exp. trol Retell M )
xp-\Contro cleting cQ Effectiveness Frequency
Retelling — 0.46 0.43 -0.22
MCQ 0.36 — 0.68%%* 0.21
Strategy-Use 0.53 0.79%* — -0.01
Effectiveness
Strategy-Use -0.50 0.11 0.13 —
Frequency
Table 5. Inter-Correlation Matrix of the Two Groups’ Post-Tests
. Strategy-Use Strategy-Use
Exp. 1 Retell M
xp-\Contro ctelling Q Effectiveness Frequency
Retelling — 0.67%* 0.15 -0.03
MCQ 0.79%** — 0.32 -0.34
trategy-
Strategy-Use 0.66%* 0.83 %% — 0.07
Effectiveness
trategy-
Strategy-Use 0.25 0.32 0.43 —

Frequency

Overall, significant positive correlations between MCQ and effectiveness were observed in both
groups. Negative correlations between the retelling and frequency were also shown in both
groups, although without statistical significance. The correlations between retelling and
effectiveness are medium-sized and positive, without significance in both groups. Finally, the
correlations between the two measures of strategy use are very weak and even zero.

Table 5 shows the intercorrelation matrix of the two groups’ post-test. In Table 5, regarding the
control group, the strongest correlation is between retelling and MCQ, which is also the only
significant correlation (» = 0.67). For the experimental group, although a significant correlation
between retelling and MCQ was also observed (r = 0.79), the strongest and significant
correlation is between effectiveness and MCQ (7 = 0.83). Another significant correlation was
between effectiveness (» = 0.66). The frequency’s correlations between retelling, MCQ, and
effectiveness range from small to medium-sized and are not statistically significant.
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When comparing the relationships between comprehension and strategy-use from the pre-test to
the post-test, positive relationships remained between retelling and MCQ in both the control and
experimental groups. The correlation between retelling and effectiveness showed notable
changes from the pre- to the post-test. In the experimental group, the correlation increased from
0.53 to 0.66, while in the control group, the correlation decreased from 0.43 to 0.15. The
relationship between retelling and frequency shifted notably in both groups. In the experimental
group, the significant negative correlation of -0.50 in the pre-test changed to a slightly positive
correlation of 0.25 in the post-test. For the control group, the pre-test showed a negative
correlation of -0.22, which shifted to a very weak negative correlation of -0.03 in the post-test.

The positive correlation between MCQ and the effectiveness of the two groups showed the
opposite changes as well. For the experimental group, the correlation increased from 0.79 in the
pre-test to 0.83 in the post-test; for the control group, it decreased from 0.68 to 0.32. Similarly,
the relationship between effectiveness and frequency showed opposite shifts for both groups. In
the experimental group, the pre-test negative correlation of -0.13 changed to a positive
correlation of 0.43 in the post-test. In the control group, the pre-test near-zero correlation of
-0.01 changed to a slightly positive correlation of 0.07 in the post-test. There were two improved
relationships, which are between MCQ and strategy-use effectiveness and between effectiveness
and frequency for the experimental groups, while no improved corresponding correlations were
observed in the control group.

To conclude the findings for the RQ3, the experimental group’s correlations between
comprehension and strategy-use improved from the pre- (-0.50 to 0.79) to the post-test (0.25 to
0.83); on the other hand, less and smaller improvements were observed for the control group
(-0.22 to 0.68 at the pre-test, -0.34 to 0.32 at the post-test).

Discussions

This study compared the RSI’s effects on L2 Chinese reading comprehension and real-time
strategy use with the group without RSI.

RQ 1: To What Extent Does Reading Strategy Instruction Facilitate Reading Comprehension in
L2 Chinese Readers?

While both groups improved from pre-test to post-test, the experimental group’s gains were
larger, suggesting the potential of our RSI on improving intermediate-low CFL reading
comprehension. However, given the small sample sizes, random selection of the participants in
the experimental group, and lack of significance, the results need to be interpreted with caution.
The results found a medium-sized effect when comparing the two groups’ improvement in
retelling passages, suggesting that RSI has a larger effect on improving reading comprehension
than the group receiving no RSI when measured with retelling. Moreover, the results also align
with existing L2 RSI studies (Bernhardt, 1983, 2011; Plonsky, 2011; Shohamy, 1998; Taylor et
al., 2006; Wolf, 1993), which suggest that L2 RSI is likely to have a medium-sized effect on
comprehension, and open-ended instruments, such as retelling the read texts, show a larger effect
than MCQ. The findings imply that the retelling passages could be more sensitive when
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measuring comprehension improvement than MCQs. Previous studies regard retelling as a
comprehension strategy (Block, 1986; Cruz de Quirds et al., 2012) because retelling requires
readers to demonstrate understanding by recounting the key points and specific information in a
coherent sequence (Cruz de Quir6s et al., 2012). Therefore, the practice of retelling could
facilitate the participants’ comprehension. On the other hand, although the MCQ was taken after
writing a retelling passage in our study, the tested knowledge of the MCQ is discrete, which may
make it less sensitive to assess reading comprehension than the retelling is. Although Taylor et
al. (2006) found a large RSI effect for MCQ formats, their finding was based on a single study
and warrants cautious interpretation. These mixed findings highlight the importance of task
selection in RSI research and underscore the need for further studies with larger samples and
multiple measures of comprehension to better understand the instructional effects of RSI.

RQ?2: To What Extent Does Reading Strategy Instruction Facilitate Real-Time Strategy Use?

Similar to the findings for RQ1, the experimental group demonstrated medium- and large-sized
effects in strategy-use effectiveness and frequency, respectively, compared to the control group;
however, these differences were not statistically significant. Given the limited sample size, this
lack of significance is not unexpected. Accordingly, we report effect size estimates to better
understand the magnitude of group differences (Tomczak & Tomczak, 2014), while
acknowledging that these estimates should be interpreted with caution and viewed as
supplementary to p-values. Both groups showed similar strategy-use effectiveness and frequency
patterns in the pre-and post-tests, in that the most effective and frequent strategies were the
scanning and contextual strategies (higher-level, most effective) and the orthography and
morphology strategies (lower-level, most frequent). The findings may be explained by the
studies of lexical inferencing (Huang, 2018; Xu & Zhang, 2022; H. Zhang & Koda, 2018), which
suggest the supplemental role of contextual cues to word-recognition.

The improvements in effectiveness and frequency showed different patterns. First, the
experimental group showed more improvements in both higher- and lower-level strategies, while
the control group showed decreased use of higher-level strategies. This suggests that the
experimental group exhibited more balanced improvements in effectiveness and frequency in
lower- and higher-level strategies, a pattern similar to that of more proficient CFL readers
(Everson & Ke, 1997; Huang, 2018; Wu, 2022).

Unlike the experimental group, the control group exhibited less consistent improvement across
the nine individual strategies, with more decreases observed overall. Specifically, the control
group showed gains in both effectiveness and frequency for only two lower-level strategies and
one higher-level strategy (predicting). In contrast, decreases were noted in both effectiveness and
frequency for four of the seven higher-level strategies: summarizing, asking/answering
questions, connectives, and contextual strategies. These patterns suggest that the control group,
facing challenges with word recognition, was less able to incorporate higher-level strategies
effectively to compensate for lower-level processing difficulties. Similarly, although the
experimental group showed decreased effectiveness in the scanning strategy and declined
frequency in the radical strategy, the scale of these reductions was smaller than that of the
control group. Overall, these results indicate the potential of RSI to support a more balanced and
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systematic use of cognitive strategies, possibly by promoting more effective allocation of mental
resources between lower- and higher-level processes during reading.

While the control group’s improvement pattern is more difficult to identify regarding lower- and
higher-level processing, the experimental group developed more balanced uses between the two
levels of strategies, implying that the RSI facilitates more frequent and effective coordination
among multiple strategies. Lin et al. (2024) explain that higher-level strategy instruction enables
CFL readers to dynamically use multiple strategies at lower- and higher levels to enhance
comprehension. Although the experimental group demonstrated more frequent and effective
strategy use overall compared to the control group, their decreased effectiveness of the scanning
strategy suggests a need to revise the design of our RSI. In Yapp et al. (2021), scanning and
reading selectively were treated as a single strategy, and their findings emphasized the positive
impact of teacher modeling on learners’ ability to apply these strategies. This entails that RSI
should incorporate more teacher modeling, particularly for strategies such as scanning.
Alternatively, the decline in scanning effectiveness may indicate that the number of strategies
included in the RSI was too ambitious, given the limited instructional time. Previous studies with
longer interventions (e.g., Gu & Lau, 2021; Lau & Chan, 2007; Lin et al., 2023) have typically
included more extended training periods. Moreover, Maeng (2014) recommends that RSI
programs shorter than a semester focus on fewer than five strategies to allow for more thorough
instruction and learner mastery.

RQ3: How Is Real-Time Strategy Use Related to Reading Comprehension?

Compared to the control group, the results found that the experimental group’s correlations
between reading comprehension and strategy-use improved from the pre- to the post-tests. The
improvement suggests that the RSI’s role in facilitating reading comprehension. Given that the
experimental group’s comprehension gains align with their improved strategy use, the RSI likely
contributed to more systematic and effective strategy-use, leading to better reading
comprehension, which also align with other studies (Gu & Lau, 2021; Lau & Chen, 2007; Lin et
al., 2023).

Further examination of the relationship between strategy use and reading comprehension reveals
that effectiveness often exhibits stronger correlations with reading comprehension than
frequency. Lin and colleagues (2024) found no significant correlation between strategy use
frequency and reading comprehension. By combining their findings with ours, it can be inferred
that the RSI pedagogical approaches, such as introducing the strategies, teaching modeling,
strategy awareness raising, collaborative practice, and student self-practice, allowed them to
experiment with different ways to apply the strategies. Through increased application of newly
learned strategies, students develop better knowledge of their own strategy-use, which leads to
more effective strategy-use and reading comprehension. This suggests that the effectiveness of
strategy use is a more critical indicator than frequency when investigating the pedagogical effect
of an RSI. Echoing Lin and colleagues (2024), this finding suggests that the ultimate goal of RSI
is strategy-use effectiveness; but to reach the goal, teachers need to provide ample opportunities
to apply various strategies in comprehending readings.
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Interestingly, although the control group showed improvements in the four measures, the
correlations between reading comprehension and strategy-use decreased. The decreased
correlations may suggest a potential confounding variable influences the control group
participants between the two time points. Specifically, most participants of the control group
complained about the reading difficulty in the pre-test, and their frustration may change their
strategy-use in the post-test. On the other hand, although the experimental group participants
expressed the same complaints in the pre-test, their increased correlations may suggest that the
experimental group was more emotionally empowered through their perceived RSI effect. To
conclude, the increased correlations between reading comprehension and strategy-use for the
experimental group suggest that our RSI facilitates reading comprehension through strategy-use,
especially strategy-use effectiveness.

Conclusion

In the exploratory study, we explored the pedagogical effect of a CFL RSI for intermediate-low
learners, incorporating both lower- and higher-level reading strategies. The study aimed to
examine real-time strategy use and its effects on reading comprehension. However, before
drawing conclusions, it is important to address the limitations of the study. The study involved a
relatively small group of participants and was constrained by a short treatment duration.
Moreover, given the small sample size, the experimental group initially included three more
participants than the control group, resulting in a 23% difference. To reduce the discrepancy
between the two groups, three participants from the experimental group were randomly
excluded.

Another limitation is the lack of explicit instruction in metacognitive strategies suggests a
potential area for further CFL research; scholars (e.g., Anderson, 2002; Grabe & Yamashita,
2022; Taylor et al., 2006; Yapp et al., 2021) argue that the distinction between cognitive and
metacognitive strategies can be artificial and incorporating both cognitive and metacognitive
strategies in RSI would result in stronger effects than focusing on cognitive strategies alone.
Additionally, no statistical significance was found when comparing the two groups, which
should be considered when interpreting our findings.

Nevertheless, our findings are consistent with existing RSI studies in L2 and CFL, our findings
suggest a meaningful connection between strategy-use effectiveness and reading comprehension.
Also, our study compared and evaluated the instructional effects using written retelling passages,
MCQs, and a think-aloud method. This multifaceted approach provided insights into real-time
strategy use rather than relying solely on learners’ self-reported perceptions. Our results revealed
a medium-sized effect in favor of retelling passages, aligning with L2 RSI studies (Plonsky,
2011; Taylor et al., 2006), which suggest that open-ended assessments may be more effective
than MCQs.

Building on these findings, this study contributes to the growing body of L2 RSI research
focused on non-alphabetic languages. While our results align with previous research on the role
of lexical inferencing and strategic reading, they also highlight the importance of examining how
pedagogical approaches interact with strategy instruction. In particular, our findings point to the
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value of a balanced approach that integrates both lower- and higher-level cognitive strategies
alongside metacognitive strategies. Such integration may better support learners in developing
into proficient, strategic readers—especially in languages with distinct orthographic and
morphological systems like Chinese. By addressing the limitations identified in this pilot study
and expanding on its findings, future research can deepen our understanding of effective RSI
design in CFL contexts and further explore its impact on learners’ reading comprehension.

In light of these insights, we would like to offer several recommendations for educators of non-
alphabetic languages interested in implementing RSI. First, we suggest incorporating a balanced
mix of lower- and higher-level cognitive strategies together with metacognitive strategies, as
well as providing more detailed teacher modeling and extended opportunities for self-practice. It
is important to recognize that reading comprehension skills develop gradually and require
sustained reinforcement. However, practical constraints may prevent some programs from
implementing RSIs over a six-week period. If time is limited, educators may consider reducing
the number of instructed strategies to five or fewer, as suggested by Maeng (2014). At the same
time, the meta-analysis by Taylor et al. (2006) indicates that even RSIs lasting fewer than five
hours can benefit learners across proficiency levels. Taken together, these findings indicate the
importance of striking a balance between instructional duration and the number of strategies
instructed to maximize the effectiveness of RSI within real-world program constraints.
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Appendix A

The Ten Strategies of the RSI
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Strategies

Use of strategies

L.

Using radicals to infer the meanings
of unknown characters

The reader infers the meaning of an unknown
character based on the meaning radical in the
character.

)

Using morphological knowledge to
infer the meanings of unknown
compound words

The reader infers an unknown compound word
based on the known character(s) in the word.

and inferential questions

3. Predicting the passage content via The reader reads the title, examines the
titles and illustrations illustration/photo, and predicts what the passage
is about.
4. Scanning specific words The reader decides in advance the specific word,
and then looks for it in the text.
5. Asking/answering questions while The reader raises questions and attempts to
reading provide the answers related to the text being read.
6. Reading selectively The reader selectively attends to specific parts in
a text and ignores the other parts.
7. Summarizing main ideas The reader summarizes and reflects on what
she/he has read.
8. Using contextual cues to infer The reader infers the meanings of an unknown
unknown words word based on the context (the words and
sentences around the unknown word).
9. Using connectives to understand the | The reader pays attention to the connectives that
logical relationships of ideas link sentences and paragraphs, and understand the
logical relationships signaled by the connectives.
10. Differentiating and answering literal | The reader finds the answers in the text for literal

questions (such as who, where, when, what that
can be found in texts). The reader infers the
answers for inferential questions, since the
answers are not explicitly expressed in texts, but
implied.
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Appendix B
Sample Tasks in the Reading Worksheet

The following sample tasks are from the reading worksheet for Zhang Jia Jie (3K 2 5%). a passage
about a place in China. assigned as homework after Session 1. We selected one sample task for
each strategy. Every reading worksheet that we designed for each reading passage includes more
tasks for students to practice using the 10 strategies.

Zhang Jia Jie (3K X 5T)

KK 5+ 2

1 KRFHE 1982 FHAFERE—TERFALAE. KXFHXNRREEFE
2 HKE—#&, ALrE—REX, BREEMIFEANSELSG. AERREM
3 RE, BKEIUERRENZTHEIHTMNENBREY. KRARERET
4 BENFEPEEURSE. KRFANERET. REFH, BURMREXCHI
5 EAR, AHRBEEZE, BHFKRAVWEREN LA, REEXE

6 ABRFPBIFU "NHRMES.

Glassory

a. KZKS5E zhangjiajie “a place name”
b. PIAL afanda “Avatar”
c. 21 xudnfdshan “floating mountain”

Reading in a Foreign Language 38(1)
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Sample Tasks from the Reading Worksheet for Zhang Jia Jie (3£ZF 57)
The statements in the parenthesis, which are not in the student worksheet, explain the purpose of
each task

Strategy #1: Using radicals to infer the meanings of unknown characters

Find the word FF#F in Line 1. What is the radical component shared by these two characters

#7 » 17 You have not learned this word FF7F, but based on the radical component, can vou
infer the meaning of F 7?7 (Students are asked to look for the radical 7 in these two characters
and infer the meaning of FF1.)

Strategy #2: Using morphological knowledge to infer the meanings of unknown compound
words

Find the word % in Line 3. You have learned the character 7 in fEi#F and & in B E. Can
you infer the meaning of #+E ? (Students are reminded of the characters they have learned
and guided to infer the unknown word J2Z by combining the learned characters.)

Strategy #3: Predicting the passage content via titles and illustrations

Read the title and check the photos. Can vou predict what this short passage is about? (Guide
students to make the initial prediction and remind them that the initial prediction can be revised
once they read more.)

Strategy #4: Scanning specific words
Circle & 7 in this passage. What does each sentence with 35 2 52 say about this place?
(Guide studerits to use this strategy when certain keyvwords appear several times in texts.)

Strategy #3: Asking/answering questions while reading

Read ERFEINSEFEEFEE]LKE—=. Line 1-2. What does FEETLUKE look like?
If 32 Flooks like PEF] L 7K E, what can you see in there? (To train students to use this
straregy, we first show they what kinds of questions they can raise. Later, we ask them to produce
guiestions based on certain parts of texts.)

Strategy #6: Reading selectively
Find one sentence that describes the weather in 35 Z 7 What does that sentence say about the
weather there? (This task guides them to find the specific information in a text.)

Strategy #7: Summarizing main ideas
Below 1s a summary of the passage. Based on yvour understanding of this passage, fill in
appropriate words in the blanks.

(¥RE2—1  OE-LESERS2Y - BEZELESILL - EEXR
R M RASESEDNZESESR_ FRERFNLE -

(To train students to summarize main ideas, we first wrote the summary and had studernts fill in
the keywords. In later worksheets, they were asked to write the summary of each paragraph and
the whole text.)
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Strategy #8: Using contextual cues to infer unknown words

In Line 2-3, read the sentence S EEBEHEAZE  BEQLEFHEENEFEIEHENE
A S M. Can vou infer what kind of car is ZI%? (Students are guided to read the sentences
carefully in which the unknown word 403 appears. Based on the contextual clues, such as in
the national park, in the air, they are encouraged to guess the meaning of 5=,

Strategy #9: Using connectives to understand the logical relationships of ideas

Highlight the two connectives in Line 5, 7 Bland #:[5. What sentences are linked by -7 Bl and
7 /57 What is the relationship between the connected sentences? (Guide students to pay
attention to the functions of the connective Z B/ 7% /5 and how they connect ideas/events.)

Strategy #10: Differentiating and answering literal and inferential questions

1} Which of the two questions 1s a literal question? Which one 1s inferential?
2) Circle the correct answer for each question.

Question (1) Based on this passage, what do we know about the movie Avatar?
a. Some parts of the movie were filmed in Zhang Jiajie.
b. Some crew members of the movie recommended Zhang Jiajie.
c. Some scenes of the movie were inspired by Zhang Jiajie.

Question (2). What 1s Zhang Jiajie famous for?
a. The tall mountain ridges
b. The ancient giant trees
c. The pillar-like stones

(First, we guided students to distinguish between literal questions from inferential ones, using
MCQs shown above. In later worksheets, they were asked to produce literal and inferential
guestions.)

Reflection questions
1) Which strategies that you have used most when reading 55 & 7 7 Provide an example of
when you used a specific reading strategy?
2) What were the challenges yvou faced when trying to apply the reading strategies?

(Students were asked ro reflect on the application of reading straregies ar the end af each reading
worksheet. The questions vary in each reading worksheet,)
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Appendix C

Retelling Rating Criteria (Score 0 - 4)

0 = most of the information in the summary is incorrect

1 = include the main ideas for some of the paragraphs without details
2 = include the main ideas for some of the paragraphs with details

3 = include the main idea for each of the 5 paragraphs without details
4 = include the main idea for each of the paragraphs with some details

Appendix D

Think-Aloud Rating Criteria (Score I - 3)

Strategies Rating criteria

1. Using radicals to infer the
meanings of unknown characters

The reader recognized the radical of an unknown character, tried
to guess the meaning of the character,

1=but did not guess the meaning correctly

2=and guessed a meaning closely related

F=and guessed the meaning correctly

2. Using morphological
knowledge to infer the meanings of
unknovwn compound words

The reader recognized the characters in an unknown word, tried to
guess the meaning of the word,

1=but did not guess the meaning correctly

2=and guessed a meaning closely related

J=and guessed the meaning correctly

3. Predicting the passage content
via titles and illustrations

The reader

1= read the title or view the picture, tried to predict the
relationship between the two, but the attempt was failed

2= read the title and view the picture, tried to predict the
relationship and the attempted relationship was far-stretched
3= read the title and view the picture, tried to predict the
relationship and predicted correctly.

4. Scanning specific words

Only rate this strategy in MCQs. The reader went back to the text
to locate the specific keyword asked in a MCQ),

1=but etther did not find 1t or did not try to answer the question
2=and tried to answer the guestion, but not successfully

J=and answered the question correctly

LA

Asking/answering questions
while reading

The reader asked questions to herselfhimself to monitor and
enhance his'her comprehension.

1=The reader simply raised a question, such as “Whar is this
sentence about?”

2=The reader raised a more specific question, ~Is this about
making dishes? "’

3=The reader raised a question which helped to locate the answer,
“Why do they make dishes? oh it is here, they enjoy cooking and
are willing to put a lot of effort init."

6. Reading selectively
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Only rate this strategy in MCQs. The reader went back to the
specific part of the text to locate the relevant info and 1gnore
irrelevant parts,

1=but did not try to answer the question

2=tried to answer the question, but not successfully
J=answered the guestion correctly
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unknown words

T Summarizing main ideas The reader tried to summarize what he/she read,
I=but the summary was not correct
2=and the summary was relevant
j=and the summary was correct
8 Using contextual cues to infer  |The reader tried to use the context to guess the meaning of an

unknown word.,

I=but did not guess the meaning correctly
2=and guessed a meaning closely related
J=and guessed the meaning correctly

9. Using connectives to
understand the logical relationships of
ideas

The reader said aloud the connective,

1=but did not understand the relationship between sentences or
paragraphs

2=and made vague relationship between sentences or paragraphs
3=and made correct relationship between sentences or paragraphs

10. Differentiating and answering
literal and inferential questions

Only 1n MCQs (no rating), based on whether they answered the
literal and inferential questions correctly or not.
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