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Abstract 

Repeated reading, which involves the reading of short passages several times, has been 

demonstrated to be beneficial for second language fluency (Chang & Millett, 2013) and 

vocabulary acquisition (Liu & Todd, 2014). Despite the increasing interest in repeated 

reading, no study has addressed the effects of time distribution—how different 

encounters with the same text should be spaced for repeated reading to have the 

strongest impact on second language learning, specifically on vocabulary acquisition, 

the focus of the present study.  This study includes two groups of 16-year-old EFL 

learners in Taiwan (n = 71). One group carried out assisted repeated reading (i.e., with 

audio support) once every day for five consecutive days (intensive distribution); the 

other read the same text once every week for five consecutive weeks (spaced 

distribution). Our results revealed that intensive practice led to more immediate 

vocabulary gains but spaced practice led to greater long-term retention.  

Introduction 

Incidental vocabulary learning through reading  

Considering the vast number of words that learners need to acquire, it seems quite 
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unrealistic to expect them to be learned explicitly in the classroom. Although explicit 

techniques of vocabulary learning have been shown to be more effective in promoting 

word knowledge than more implicit methods (Laufer, 2006), several studies have also 

shown that incidental vocabulary learning through reading can also occur 

(Pellicer-Sánchez & Schmitt, 2010). It must be pointed out that the term “incidental 

learning” has been operationalized in different ways. According to Hulstijn (2013), 

incidental learning refers to “the acquisition of a word or expression without the 

conscious intention to commit the element to memory” (p. 2632). Our study was 

designed to create conditions for incidental vocabulary learning in the sense described 

by Peters et al. (2009): “Incidental entails that participants are not forewarned of an 

upcoming test, whereas the label intentional refers to the fact that participants are 

explicitly told that an upcoming test will follow” (p. 116). We do not have any 

concurrent data to support the claim that the learning that took place in our study was 

indeed incidental, and that is why we are adhering to this purely methodological 

operationalization of the term (see more details about the procedure in the 

methodology section). It must be emphasized, however, that participants do not always 

behave as expected concerning the experimental condition they have been assigned to, 

and some might engage in intentional learning even in supposedly incidental learning 

conditions (DeKeyser, 1995; Robinson, 2002; 2005).  

 The degree of incidental vocabulary learning from reading that has been reported 

in previous research varies from study to study. There is some evidence, however, that 

seems to suggest that the potential of reading to promote vocabulary learning can be 

increased when it also includes audio support (assisted reading), or when learners have 
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opportunities for repeated reading practice.  

 Webb and Chang (2015) examined the effect of extensive assisted reading on 

incidental vocabulary learning with Taiwanese secondary school students who read 10 

level-one graded readers over 13 weeks. The students were tested on 100 target words 

selected quasi-randomly from the readers in a vocabulary matching test. The study also 

included a control group that followed their regular form-focused EFL instruction. 

Their results showed that incidental vocabulary gains through reading and listening to 

multiple texts were high, with an absolute gain of 19.72 words, which represents 

39.09% of the words unknown on the pretest. In contrast, the control group 

experienced an absolute gain 4.43 words.    

The same authors also analyzed the effect of audio support on repeated reading 

and compared the effect of assisted repeated reading and unassisted repeated reading 

on incidental vocabulary acquisition in a real classroom (Webb & Chang, 2012). The 

results of two vocabulary tests revealed that beginner readers could acquire new 

receptive vocabulary knowledge incidentally through both methods but assisted 

repeated reading led to significantly greater gains than unassisted repeated reading. 

According to the authors, the prosodic features of assisted repeated reading help 

students segment the information in more meaningful chunks, which benefits overall 

comprehension, and greater overall comprehension could in turn facilitate guessing of 

unknown words. Additionally, the connection between written and oral forms of words 

in assisted repeated reading provides greater memory links, which might also 

encourage vocabulary learning.  

Liu and Todd (2014) further examined the effects of assisted repeated reading on 
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incidental vocabulary learning. Eighty high-intermediate Taiwanese learners of 

Japanese were recruited in a university to participate in one assisted repeated reading 

session. In the experiment, they either had to read one single passage in Japanese of 

around 1,200 words seven times, or seven different passages of equal length, which 

included the same target words. The results of the study showed that, on average, the 

students learned 10.47 words, which is equivalent to 29% of the new words (n = 36). 

The difference between pre- and post-test was statistically significant, and the students 

that read seven different passages learned more than those that read the same passage 

seven times.  

An additional variable that should be taken into account when analyzing the effect 

of repeated exposures to target words in repeated reading is the distribution of those 

exposures. On the one hand, it is relevant to explore whether it is better to provide 

repeated exposure to the same words in only one session or in different sessions. When 

several sessions are considered, it is important to analyze whether different intersession 

intervals could also result in differential learning gains.  

 

Time distribution and learning 

In cognitive psychology, there is a long tradition of research on the effect of time 

distribution on learning with one of the most robust findings being the spacing effect or 

distributed practice effect (see reviews in Carpenter, Cepeda, Rohrer, Kang, & Pashler, 

2012; Rogers, 2017; Rohrer, 2015; Serrano, 2012). As the name indicates, the spacing 

effect suggests that learning is enhanced when the study time is distributed in spaced 
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sequences rather than in massed sequences, which generally involve one session where 

the material to be learned is repeated within short time intervals. Most of the reported 

findings on the spacing effect are based on laboratory studies, where participants were 

exposed to the material to be learned (typically words) through a computer screen at 

different time intervals, often in one session.  

 Contrary to empirical evidence in favor of distributed practice, exploratory studies 

investigating different time distributions in second language acquisition seem to 

generate different results (Collins, Halter, & Lightbown, 1999; Serrano & Muñoz, 

2007; Collins & White, 2011; Serrano, 2011, 2012). In general, intensive L2 courses 

(which concentrate many hours of instruction in a limited time, including long sessions 

with short intersession intervals) have been found to be more beneficial for general L2 

learning (e.g., reading skills, listening skills) than courses that space the same hours 

throughout longer periods (thus offering shorter sessions that are more widely spaced). 

The results of these studies, though, are not conclusive, as in some cases factors other 

than time distribution could have been at play (Collins et al., 1999; Collins & White, 

2011), or in other cases the advantages of intensive instruction do not apply to all the 

L2 aspects examined or to all proficiency levels (Serrano, 2011; Serrano, Stengers & 

Housen, 2015). 

It is interesting, though, that these results run counter to the findings in the 

cognitive psychology literature. Researchers have provided several possibilities for 

these seemingly contradictory findings (Rogers, 2017; Author2, 2012), and one may be 

the operationalization of massed versus spaced. Rogers (2017) indicates that in the 

SLA literature the learning analyzed occurs in multiple training sessions which differ 
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in terms of the lag between learning sessions. In cognitive psychology experiments, on 

the other hand, learning often takes place in one single session. As Rohrer (2015) 

suggests, the relevant comparison in educational settings is not between massing in one 

single session versus spacing the learning in different sessions, as classroom learning 

typically involves more than one session. In the SLA literature, the interest is not so 

much in the spacing effect, but rather, in the lag effect (Rogers, 2017), or how much 

time there should be between different learning sessions. 

 Another variable that needs to be considered when analyzing the results from the 

time distribution literature is when testing takes place. The exploratory SLA studies 

mentioned above examine only short-term learning and do not investigate long-term 

retention through delayed post-tests. There are, in fact, some studies in the cognitive 

psychology literature that have failed to confirm the spacing effect at short retention 

intervals (Bahrick & Hall, 2005; Rohrer & Taylor, 2006). Toppino and Gerbier (2014) 

suggest that longer spacing between sessions tend to be especially beneficial for 

long-term learning; however, when the retention interval is too long, forgetting might 

take place (Cepeda et al, 2006).  

 The activation-based model of the spacing effect proposed by Pavlik and 

Anderson (2005) tries to account for the lack of spacing effects at short retention 

intervals. According to the authors, each time an item is practiced, its mental 

representation is strengthened, but these increments of strength decay as a power 

function of time. The rate of decay will be determined by the degree of activation at the 

time of the presentation. In massed sequences, activation of the first presentation of an 

item (P1) at the time of the second presentation (P2) is high, thus preventing encoding 
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of P1 into long-term memory. When activation of P1 is weak at P2, long-term memory 

encoding occurs. Consequently, the higher the degree of activation at the time of the 

presentation (as in massed sequences), the faster the decay rate will be, or, in other 

words, the shorter time that presentation will be retained. Therefore, a sharp learning 

increase due to high activation in massed sequences is expected to lead to a faster 

knowledge decline. 

Rohrer and Pashler (2007) explored the interaction between the learning and the 

retention schedules and suggest that, depending on when testing takes place (the 

retention interval, or interval between the end of the treatment and the test), the 

learning outcomes of different types of spacing (intersession intervals) would be better 

or worse. The authors claim that the intersession interval should be between 10 and 

30% of the retention interval. For instance, if testing takes place within a retention 

interval (RI) of 10 days (i.e., 10 days after the treatment), 1-day intersession interval 

(ISI) would be 10% of the RI and thus a good spacing to analyze learning.  

With a more concrete example, if a teacher wants to teach the present perfect in 

three sessions which will be on three consecutive days (i.e., 1-day ISI), a test 10 days 

after the treatment (10-day RI) would be appropriate to measure learning, according to 

Rohrer and Pashler (2007). However, if that same teacher decides to include 7 days 

between each learning session, and have one session per week during three weeks 

(7-day ISI), having the test within the same retention interval (10 days after the 

treatment) would not probably capture well the learning outcomes of that program. The 

ISI (7 days) would be 70% of the RI (10 days), and thus not optimal according to the 

authors (see Figure 1). In this case, a test that takes place 30 days after the treatment 
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(30-day RI) would be better, as the ISI (7 days) would be 23% of the RI (30 days), and 

within the range proposed by Rohrer and Pashler (2007).  

 

[Figure 1]    

Apart from the previously mentioned SLA studies, which mostly examine general L2 

skills, more controlled studies have also been performed in order to further investigate 

the role of time distribution in L2 learning, and they have taken into account the claims 

made by Rohrer and Pashler concerning ISI and RI (see Table 1 for a summary). Bird 

(2010) explored the effects of distributed (14-day ISI) and concentrated (3-day ISI) 

practice on the retention of English syntax by Malay-speaking university students at 

two intervals: 7-day RI and 60-day RI. The results of the grammaticality judgment 

tests revealed that there were no significant differences between the two groups in the 

7-day post-test. However, at a 7-day RI, the ISI was not optimal for either the 

distributed (ISI/RI ratio = 200%) or the concentrated (ISI/RI ratio = 42.85%) program, 

following Rohrer and Pashler (2007). On the other hand, at a 60-day RI, the 14-day ISI 

group significantly outperformed the 3-day ISI group (with a large estimated effect 

size). In this case, the RI was optimal for the distributed program (ISI/RI ratio = 23%), 

but not for the concentrated (ISI/RI ratio = 5%).  

Rogers (2015) obtained similar results in the case of incidental English L2 

grammar learning assessed through a grammaticality judgment test. No differences 

were found in the immediate post-test between the concentrated (ISI = 2.25 days) and 

the spaced (ISI = 7 days) groups. However, there was a significant difference between 

the two groups for long-term retention (RI = 42 days) (with a medium effect size), in 
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favor of the spaced group. As was the case in Bird’s study, the RI for the delayed 

post-test was only optimal for the spaced group. 

Suzuki and DeKeyser (2017a) examined the acquisition of a Japanese 

morphological structure by beginner-level US university students through two learning 

sessions in two conditions: 1-day ISI (concentrated group) and 7-day ISI (distributed 

group). The authors then analyzed retention 7 days and 28 days after the end of the 

treatment, in terms of accuracy and speed in oral production of the form. The results 

indicate that the concentrated group outperformed the distributed group in terms of 

accuracy at both post-tests (although the differences were not statistically significant). 

Considering speed, there was one significant interaction between time and group in 

favor of the concentrated group, especially in the delayed post-test (28-day RI), with a 

medium effect size. The researchers argued that the fact that their study probably taps 

more procedural than declarative knowledge could explain the differences in results 

between their study and Bird’s. 

In a replication study, Suzuki (2017a) examined the learning of morphology of a 

novel miniature language under shorter (3.3-day ISI) and longer (7-day ISI) spacing 

conditions. His results provide further support for the higher learning outcomes of the 

participants in the shorter ISI condition, although in this case the significant 

advantages were found for accuracy and not for speed. Suzuki (2017b), in a reanalysis 

of the previous study, provided further evidence for the advantages of the shorter ISI 

group, this time in terms of automatization of morphological rules; although, like in 

previous cases, the differences between groups were not statistically significant in all 

the comparisons.  
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[Table 1] 

The current study 

It appears that time distribution has a relevant role; however, we still need more studies 

in order to learn more about the optimal intersession intervals for the acquisition of 

different L2 skills, as the results of previous studies seem to present different (even 

contradictory) evidence. In the area of assisted repeated reading, teachers might ask is 

how the readings of the same text should be spaced in order to maximize the learning 

potential of assisted repeated reading.  

 This study examines how different ISIs affect short-term learning and retention of 

vocabulary through assisted repeated reading. Considering the potential effect of the 

RIs on the results, we have decided against one single scheduling for the delayed 

post-test (as in Bird, 2010 or in Rogers, 2015), and instead to test retention in 

conditions that fall between what Rohrer and Pashler (2007) would consider optimal 

ranges for the two groups under analysis. These ranges provide a mathematical relation 

between ISI and RI, which still needs to be confirmed by other studies. However, they 

are a starting point for researchers to consider for their designs when planning testing. 

Many authors have observed that the benefits of concentrated learning tend to show at 

short retention intervals while learning in spaced sequences appears to be more 

advantageous for long-term learning (see Cepeda et al., 2006). Rohrer and Pashler’s 

study tries to define a bit clearer what “ideally short” and “ideally long” might be. It 

must be emphasized, though, that the purpose of this study is not to look into optimal 
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ISI/RI ratios (for that we would need to include different ones), but to examine 

learning and retention in the fairest possible way. Including the same lag between 

post-test and delayed post-test for the two groups may involve choosing a RI that is too 

short for the benefits of distributed learning to show, or too long for concentrated 

learning to have a positive effect. 

 The research questions that guide this study are: 

1. Can assisted repeated reading effectively promote incidental vocabulary 

learning and retention? 

2. Does the time distribution of reading sessions of assisted repeated reading 

(intensive vs. spaced) have an effect on vocabulary learning and retention? 

Method 

Participants 

The participants consisted of 80 EFL students from two intact classes in a high school 

in Taiwan (grade 10, ages 15-16). One class was randomly assigned to an intensive 

treatment, and the other a spaced treatment. A total of 71 students ended up 

participating in all session, 37 in the intensive and 34 in the spaced group.  

 Seven months prior to the study, the students were required to take an entrance 

exam on general achievement for all academic subjects in order to be placed in 

different high schools. Hence, the students in the same school can be considered to 

have similar academic aptitude and abilities. When this study started, the students were 

in the second semester of grade 10, and they had been learning English for three years. 

All participants had had six 50-minute English classes each week (for a total of five 
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hours a week) in grade 10. During the first semester, they took three written exams for 

English class and the scores were used to examine whether the students in the two 

groups were comparable in terms of English proficiency. There were no significant 

differences between the two classes on the average score of these tests (M = 61.11/100, 

SD = 15.64 for the intensive vs. M = 66.82/100, SD = 12.27 for the spaced): t(78) = 

-1.816, p = .073, with a small effect size, (d = -.41), so the groups can be considered 

comparable. The classes were taught by two different teachers, so, in order to minimize 

a teacher effect, they were asked to follow the same procedure and read out the same 

instructions while leading the assisted repeated reading sessions. 

Instruments 

 Treatment instrument: The reading passage. As materials selected for assisted 

repeated reading are often between 300 and 400 words, a short passage was chosen for 

this study. The text was from the English textbook (Chou et al., 2010) used in the high 

school where the study took place, which has six volumes. The students were using 

volume 2 at the time of data collection, and they would use volume 3 the following 

semester (after data collection was over). The chosen passage was from volume 3 and 

was shortened and simplified by the second author to match the students’ current level 

of English. The two teachers who taught the experimental classes deemed it suitable in 

terms of length, vocabulary, and difficulty for the participating students.  

 The length of the modified passage was 419 words. The topic was about Kyoto, 

introducing some cultural features of Japan. Due to Taiwan’s proximity to Japan and 

the fact that Japanese is a required course in this high school, students had a certain 
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degree of knowledge of Japanese culture. In a questionnaire distributed to some senior 

students of the same school prior to a piloting period, this topic was deemed interesting 

to them.  

The selected passage targeted 33 words. In order to make sure that the modified 

text and the originally selected target words were appropriate for the participants of 

this study, a pilot test was carried out with another grade 10 class in the same high 

school (n = 40), which included nine comprehension questions and a vocabulary test of 

the 33 words. The results of the pilot test indicated that the students could understand 

the general meaning of the text and could successfully answer the comprehension 

questions. The students knew fewer than 15 out of the 33 words indicating there was 

room for learning. One word that all the students knew was discarded and four new 

words, which the teachers expected to be unknown by many students, were added, 

making a total of 36 target words.  

Regarding lexical coverage, for a grade 10 student who did not know any of the 

36 target words in the current study, the coverage of the tokens was approximately 

86%. Yet the coverage was higher for most students since, as previously explained, 

they were expected to know a certain number of target words. The coverage was 

calculated considering the total number of tokens included in the passage (419) minus 

58 (word tokens representing the 36 target word types). Though this vocabulary 

coverage was well under the 98% suggested by Nation (2001) for reading 

comprehension, the reading passage was still considered suitable for the assisted 

repeated reading sessions because the students would be able to use a glossary of the 

target words. The glossary provided Chinese meanings for each target word as well as 



 14 

three phrases appearing in the passage, which were considered potentially difficult for 

students. An audio recording of the reading was performed by a native English speaker 

at a slow speed, and lasted for approximately four minutes. 

 Testing Instruments  

 Vocabulary Levels Test. Following Webb and Chang (2012), the unpublished 

bilingual English-Chinese version of the Vocabulary Levels Test (VLT) designed by 

Anna Chang (drawing on previous VLTs designed by Paul Nation and by Schmitt, 

Schmitt & Clapham, 2001) was used as a measure of English proficiency. After 

piloting with three grade 10 students who did not participate in the study, the test up to 

3,000-word level was given to the participants. Each 1,000-word level test consisted of 

30 multiple-choice questions divided into six blocks. In each block, students had to 

match three Chinese words from six possible English equivalents. The 3,000-word 

VLT contained a total of 90 multiple-choice questions and took approximately 20 

minutes to complete.  

 Each correct answer in the VLT was given a score of one with the highest possible 

score of 30 in each 1,000-word level. Following Webb and Chang (2015) and Chang 

and Millet (2013), students’ scores on each 1,000-word level were multiplied by 33.3 

and added up to get a final score, as an approximate measure of students’ vocabulary 

size considering the most frequent 3,000 words.  

 Bilingual vocabulary matching test (BVMT). To assess vocabulary learning, a 

vocabulary matching test based on the one used by Webb and Chang (2015) was 

adopted in this study. The same bilingual matching test was used in the pre-test, 
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post-test, and delayed post-test. The test of 36 target words consisted of three blocks 

based with word categories (two blocks of nouns, and one block of adjectives and 

verbs) and their Chinese translations with two distractors provided in the opposite 

column in random order. The students had to choose the correct Chinese translation for 

each word and fill it in the blank. An example of one of the blocks is shown below: 

 

_________ atmosphere a. 護身符；符咒 (charm) 

_________ district b. 簡單 (simplicity) 

_________ arrangement c. 樂器 (instrument) 

_________ shrine d. 禪；禪宗 (Zen) 

_________ present e. 佛寺 (temple) 

_________ packet f. 氣氛 (atmosphere) 

_________ charm g. 茶道 (tea ceremony) 

_________ instrument h. 觀看者 (viewer) 

_________ Zen i. 神社 (shrine) 

_________ viewer j. 地區 (district) 

_________ wood k. 現在；現今 (present) 

_________ simplicity  l. 小包 (packet) 

  m. 木頭；木材 (wood) 

  n. 排列 (arrangement) 

 

The reliability of the instrument using Cronbach alpha suggests that the BVMT is 

reliable (0.795). As can be inferred from the results of the pilot study explained above, 

the final vocabulary test included words that some students would know. However, we 

agree with Webb and Chang (2015) that it is beneficial to include some known words 

in vocabulary tests as they may have the benefit of “encouraging engagement” (p.7). 

The time needed to complete the test was approximately 10 to 15 minutes. 

 Of the 36 target words in the test, each correct answer was given a score of one, 
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incorrect answers received 0 points. The highest possible score for this test was thus 

36. 

Design and Procedure 

The study followed a pre-test, treatment, post-test, and delayed post-test design. The 

two groups, intensive and spaced, followed the same procedure for both the assisted 

repeated reading treatment and the vocabulary testing (see Figure 2). 

[Figure 2] 

  Treatment procedure. The treatment included five sessions of assisted repeated 

reading followed by comprehension activities. The ISIs examined by Suzuki and 

DeKeyser (2017a) (1-day and 7-day) were adopted in the current study, as this time 

arrangement could be easily implemented considering the school calendar. The 

intensive group had one session a day (integrated within the English class) for five 

consecutive days over a week (1-day ISI) and the spaced group had one session a week 

over five consecutive weeks (7-day ISI). Previous research on RR often uses five 

repetitions in their design and even suggests that five repetitions help comprehension 

and vocabulary acquisition (Chang & Millett, 2013; Gorsuch, 2015). Similarly, the 

SLA research on distributed learning that has shown advantages for distributed 

conditions has also used five repetitions: Bird (2010), Rogers (2015) (vs. Suzuki & 

DeKeyser, 2017a). The glossary was given to students only after they had finished 

reading and listening to the passage, so that they would not focus on those words while 

reading the text.  
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In each session, the teacher distributed the reading passage first and the students 

were instructed to pay attention to the reading, while listening to it at the same time, 

and were encouraged to focus on understanding the content without worrying about 

unknown vocabulary. After reading while listening, the students were given the reading 

comprehension activities together with the glossary to refer to when necessary. The 

activities aimed to check if students understood the main ideas. In each comprehension 

set (there was a different set of questions for each assisted repeated reading session), 

there were five to six questions concerning general understanding of the reading and 

specific details. The use of the comprehension sheets was to ensure students focused 

on meaning when they read and listened to the text, but students’ performance in this 

activity was not analyzed in this study. All the comprehension questions (including true 

and false questions, multiple choice, and fill-in-the blank) stimulated students to 

process the new vocabulary. The students needed to revisit each target word at least 

once in order to complete the reading comprehension activities. Each session took 15 

to 20 minutes to complete. The last session also included an immediate post-test. 

 Testing procedure. Two days prior to the treatment, the two groups completed 

the BVMT and the participants had no English instruction during the two-day interval 

between the pre-test and the first assisted repeated reading session. At the beginning of 

the first treatment session, the VLT was administered. In the last session, after the 

reading and comprehension questions, all the students completed the same BVMT as 

the post-test. Students were given unlimited time to complete the tests. As in some 

previous SLA studies examining intensive vs. regular instruction (e.g., Author1, 2011; 

Rogers, 2015), we decided to test students’ knowledge right after the treatment had 
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finished.   

 We were also interested in examining retention of the words the students learned 

at the end of the treatment. As the post-test was done at a very short RI (minutes after 

the treatment), we wanted to make sure the delayed post-test was scheduled at a RI that 

could be appropriate for the two groups, considering the fact that their treatment was 

different in terms of ISI (see Rohrer & Pashler, 2007). Following Suzuki and Dekeyser 

(2017a), this study adopted a 25% ISI to RI ratio, which is considered optimal 

according to Rohrer and Pashler (2007) and was feasible considering the school 

calendar. The delayed post-test for the intensive class was thus administered four days 

after the last session and for the spaced group it was 28 days after the post-test.  

Data Analysis 

The students’ performance with respect to the BVMT in the pre-test, post-test and the 

delayed post-test was the focus of the study.  

In order to investigate language gains between intensive and spaced assisted 

repeated reading groups, several analyses were performed. Since the BVMT data were 

normally distributed, parametric tests were used for all data analyses. For the main 

analysis, a mixed between- and within-subject ANOVA was conducted with time as 

within-subject factor and group (intensive vs. spaced) as between-subject factor. 

Post-hoc tests were used to examine the effect of different time intervals (1-day vs. 

7-day) on students’ vocabulary acquisition and retention. If a significant interaction 

between group and time was detected in the mixed ANOVA, t-tests were later 

performed for the vocabulary gains from pre-test to post-test, from post-test to delayed 
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post-test, and from pre-test to delayed post-test for the intensive and spaced groups to 

examine whether the treatment had differential effects on vocabulary acquisition. 

For all analyses, effect sizes were also calculated and were interpreted following 

Plonsky and Oswald (2014). The authors suggested that for L2 research the 

benchmarks for between-group contrasts for small, medium and large should be d 

= .40, d = .70 and d = 1.00 respectively; and for within-group contrasts d = .60, d = 

1.00, and d = 1.40. It must be taken into account that these benchmarks are more 

conservative in interpreting effect size than the traditionally used Cohen’s values for 

small (d = .20), medium (d = .50) and large (d = .80). In the ANOVAs the default index 

is partial η2. In this case, we will follow Norouzian and Plonsky (2018), who suggest 

that the values could be interpreted in the following way: small =.0099; medium 

= .0588; and large = .1379.  

 

Results 

Descriptive statistics for the VLT and BVMT are presented in Table 2. Regarding the 

VLT scores, the intensive group had an average vocabulary size of 1,921 words while 

the spaced group had an average size of 1,958 words. The results of the Mann-Whitney 

U-test, used because the scores were not normally distributed, showed there was no 

significant difference between the intensive and the spaced group (p = .991). To further 

confirm comparability of groups, we first checked that the initial BVMT scores of the 

two groups were not statistically different. No significant difference was detected 

between the two groups (p = .269). The descriptive statistics in Table 2 also show that 
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the scores of the BVMT post-test were higher than those of the pre-test for both groups, 

and that in the delayed post-test, the students in the intensive group forgot many of the 

words they had previously learned.  

[Table 2] 

The results of the mixed ANOVA (see Figure 3) revealed a significant main effect of 

time on students’ vocabulary learning with a large effect size (F(2, 68) = 53.114, p 

< .001, partial η2 = .61). The interaction between time and condition was also 

significant, again with a large effect size (F(2, 68) = 9.722, p < .001, partial η2 = .22), 

indicating that vocabulary learning was different across conditions. However, there 

was no significant main effect of treatment on students’ vocabulary learning (F(1, 69) 

= .119, p =.731, partial η2 = .002).  

[Figure 3] 

To explore further the main effect of time, paired-sample t-tests were performed 

between the three different times, and the p value was set to .01 after applying the 

Bonferroni correction. The results suggest that the scores of the post-test (M = 20.35, 

SD = 8.89) were significantly higher than those of the pre-test (M = 12.94, SD= 5.19): 

t(70)= -10.14, p < .001, indicating significant vocabulary learning after assisted 

repeated reading, regardless of condition. The estimated effect size was medium (d = 

1.02) . Moreover, the students’ performance in the post-test was significantly better 

than in the delayed post-test (M = 17.04, SD = 8.63): t(70)= 4.77, p < .001, which 

suggests significant vocabulary loss. The effect size of this difference was small (d = 
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-.38). Finally, the difference between pre-test and delayed post-test was also 

statistically significant: t(70)= -5.80, p < .001, indicating that, despite the fact that 

students could not retain many of the words learned during assisted repeated reading, 

they still experienced significant long-term vocabulary learning. The effect size of this 

difference was small (d = .56). 

In order to further examine the interaction between time and treatment, three 

paired-sample t-tests were performed for each group on the vocabulary scores from the 

pre-test to the post-test, post-test to delayed post-test, and pre-test to delayed post-test 

separately. After the Bonferroni adjustment, the alpha level was set to .008. Both 

groups showed significant incidental vocabulary gains after the assisted repeated 

reading treatment (t(36) = -8.515 , p < .001 and t(33) = -6.125, p < .001, for the 

intensive and distributed group respectively). The effect size of the difference was 

medium for intensive ARR (d = 1.14) and small (d = .87) for spaced assisted repeated 

reading. However, from post-test to delayed post-test, the intensive group also showed 

significant decrease on their vocabulary scores (t(36) = 5.809, p < .001, d = -.60, 

indicating a medium effect size), which suggests that the students forgot some of the 

vocabulary they had learned over the treatment period. On the other hand, the spaced 

group showed no significant loss of learned vocabulary (t(33) = .722, p =.475, d = 

-.06 ). Both groups showed significant incidental vocabulary gains from pre-test to 

delayed post-test (t(36)= -2.856, p =.007 and t(33) = -6.044, p < .001, for the intensive 

and spaced group respectively), indicating that both intensive and spaced assisted 

repeated reading are effective in promoting incidental vocabulary learning, although 

the effect size was larger in the case of the spaced group (d = .82 vs, d =.40). 
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Additionally, three independent sample t-tests were performed to examine how 

the treatment affected the two target groups differently. The vocabulary gains for 

intensive and distributed groups were calculated separately from pre-test to post-test, 

post-test to delayed post-test, and pre-test to delayed post-test (see Table 3 for the 

descriptive statistics).  

 

[Table 3] 

 

Based on the scores of the pre-test (12.46 and 13.47 out of 36 for the intensive and 

spaced group respectively), the learners following an intensive schedule had 24 words 

to learn and those following a spaced schedule had 23 words to learn (out of the 36 

included in the test). The scores of the immediate post-test suggest that the learners in 

the intensive group learned on average 9 words (37.5% of the words that were new for 

them) while the learners in the spaced group learned 5 words (21.73% of the words 

they could learn). The results of the inferential statistics indicated there was a 

significant difference between the gains for the intensive and the distributed group 

from pre-test to post-test (t(69)= 2.387, p =.020), indicating that the intensive group 

incidentally learned more vocabulary than the spaced group in the immediate post-test. 

The effect size was small (d = .57). According to Levene’s Test of equality of 

variances, the assumption of equality of variances was not met (p =.010) for the gain 

score from post-test to delayed post-test. The result showed that the difference in gains 

between the two groups from post-test to delayed post-test was also significant 

(t(60.443) = -4.505, p < .001), indicating that the distributed group retained 
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significantly more vocabulary than the intensive group during the time from the 

post-test to the delayed post-test. The effect size of this difference was large (d = -1.05) 

There was no difference between the gains experienced by the two groups from 

pre-test to delayed post-test (t(69)= -1.476, p =.144, d = -.35). This result confirms that, 

although assisted repeated reading had more short-term benefits when the practice was 

concentrated, the longer intersession interval allowed the distributed group to retain 

their vocabulary gains more successfully. However, in the long run and considering 

learners’ initial knowledge of the target words in the pre-test, both conditions 

contributed to similar learning outcomes. 

Discussion 

The current study investigated the effects of assisted repeated reading on vocabulary 

learning and retention, and how different time distributions of sessions contributed to 

short- and long-term vocabulary learning. Our results show that both assisted repeated 

reading with a 1-day interval (intensive) and 7-day interval (spaced) contribute to 

incidental vocabulary learning. The students knew significantly more words on the 

post-test than on the pre-test. Moreover, even if significant forgetting took place 

between post-test and delayed post-test, the scores of the delayed post-test were still 

significantly higher than in the pre-test, indicating significant long-term vocabulary 

learning as a consequence of assisted repeated reading. If we look at the effect sizes, 

the one from pre- to post-test was larger than between the other times, indicating that it 

is between those two times that more learning occurred. Even when the focus of 

assisted repeated reading was on comprehension, students in both groups were able to 



 24 

learn vocabulary. This result is consistent with previous studies showing incidental 

vocabulary acquisition through assisted repeated reading (Liu & Todd, 2014; Webb & 

Chang, 2012). However, one limitation of this study was that there was no control 

group, and there could have been a test-retest effect. Nevertheless, if the results were 

solely the product of resting, one would expect the results of test 3 (delayed post-test) 

to be better than those of test 2 (post-test), which was not the case. 

We cannot claim, however, that vocabulary gains were exclusively due to assisted 

repeated reading. It also has to be noted that the comprehension activities used in the 

study may also have contributed to a certain level of learning but it is hard to avoid the 

use of such activities if we want to ensure comprehension (Liu & Todd, 2014; Webb & 

Chang, 2012) or to promote exposure to the target words in a non-explicit form. 

Another potential factor that could have affected learning is how often students read 

the words or checked the glossary (which had to be provided because of the high rate 

of unknown words in the text). Webb and Chang (2015) did not find any significant 

effect of frequency of exposure on vocabulary learning in assisted reading, so, it might 

have not been so influential after all, but we cannot discard its potential effect.  

As for the second research question, considering the effects of intensive versus 

spaced assisted repeated reading on incidental vocabulary acquisition, different 

pictures emerge for learning and retention. Similar to Bird (2010) and Rogers (2015), 

there was a significant increase from pre-test to post-test for both groups. Yet, when 

calculating the vocabulary gains from the pre-test to the post-test, our results revealed 

that the intensive group showed significantly greater vocabulary gains than the spaced 

group (the intensive group learned almost twice as many words as the spaced: 9 vs. 5). 
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This result indicates that, when practice is concentrated, it contributes to greater 

vocabulary learning in the short term (the effect size of the difference between the two 

groups was small, though). In Bird’s or Rogers’ study, no significant differences were 

observed in the post-test for intensive vs. distributed groups in terms of grammar 

learning. Our findings are thus more in line with previous exploratory research 

showing an advantage for intensive practice over spaced practice in the short term. 

Author2 (2007) found that students registered in in both semi-intensive and intensive 

classes improved significantly more in listening, reading, and writing than the 

non-intensive class. Author2 (2011) also showed some advantages in lexical richness 

in written production for intermediate learners attending intensive EFL lessons versus 

non-intensive ones. It must be taken into account, though, that the apparently higher 

performance in immediate post-tests in the case of the intensive group could be due to 

recency effects and to the fact that the time lag between pre- and post-test is shorter in 

the case of the students following intensive assisted repeated reading than spaced. 

Nevertheless, this cannot be the whole story, as our results also suggest that the spaced 

group outperformed the intensive group in the delayed post-test, despite the fact that 

the lag was longer between the end of the treatment (or the post-test) and the delayed 

post-test for the spaced group.   

Regarding retention, contrary to the advantage for intensive practice for 

short-term learning, our findings suggest that more distributed practice seems to 

benefit learners’ retention (with a large effect size), when the RI adopted is supposed to 

be optimal for both groups (Rohrer & Pashler, 2007). This finding is in line with 

previous research on time distribution (Bird, 2010; Rogers, 2015; Rohrer, 2015; Rohrer 
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& Pashler, 2007). Similar to Bird (2010), there was a significant decrease from 

post-test to delayed post-test for the intensive group, with students forgetting about half 

of the words), but not for the spaced group. In Bird’s and Rogers’ studies the delayed 

post-test was administered within what Rohrer and Pashler would consider an optimal 

ISI/RI ratio for the distributed group but not for the intensive group. What we 

discovered in our study is that, even when the delayed post-test was administered 

within the optimal RI also for the intensive group, the lag effect was confirmed.  

Although we followed the same ISIs and RIs as in Suzuki and DeKeyser (2017a), 

we did not find any long-term advantage for the intensive group. Instead, what we 

found is that the intensive group’s scores decreased, approaching those of the spaced 

group as time progressed (i.e. from post-test to delayed post-test). The divergence 

between the findings in the current study and Bird’s on the one hand, and Suzuki and 

DeKeyser (2017a) on the other, might be again due to the type of knowledge under 

investigation, which can be considered declarative in the former two studies and 

procedural in the latter. Future studies should compare the effect of different time 

distributions on these two different types of knowledge. Moreover, it would also be 

interesting to include measures of lexical access speed in future studies examining 

vocabulary acquisition through assisted repeated reading in intensive vs. spaced 

schedules in order to check whether similar findings to Suzuki and DeKeyser (2017a) 

are obtained. The investigation of learners’ individual differences for learning under 

different schedules should also be pursued in future studies, as proposed by Suzuki 

(2017b), and Suzuki and DeKeyser (2017b). 

As our results suggest, with the same amount of time spent on assisted repeated 
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reading, short-term incidental vocabulary learning is more effective when the time is 

concentrated but vocabulary learning is better retained when learning sessions are 

spaced. The spaced group under study retained nearly all the vocabulary gains after 28 

days, while the intensive group forgot most of what they had learned after just four 

days. This finding is consistent with the activation-based model of the spacing effect 

proposed by Pavlik and Anderson (2005): the activation of the target words in 

subsequent repetitions of the text in assisted repeated reading for the intensive group 

was higher than for the spaced group, and this high degree of activation might have 

prevented their long-term memory encoding. In this sense, the vocabulary gains from 

the intensive groups might not reflect true learning, since most of the words failed to 

consolidate into the students’ long-term memory.  

One limitation of the present study is that, as already reported, the delay between 

post-test and delayed post-test was not the same for the two groups (4 days vs. 28 

days). When examining retention, researchers could try to make the conditions 

comparable for the intensive and spaced groups by adopting the same delay, or by 

adopting a delay that has been proposed to be optimal, considering the inter-session 

spacing. We decided to follow the second path, since many studies have now suggested 

that depending on when the test takes place concentrated or spaced practice will lead to 

better results (Bahrick & Hall, 2005; Cepeda et al., 2006). Another possibility was to 

do two delayed post-tests at two RIs, one supposedly favoring the intensive group and 

another one the distributed group, according to the suggestions by Rohrer and Pashler 

(2007). However, we were worried about tiring the students with so many repeated 

texts and tests.  
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Implications for teaching and learning 

Teachers can use assisted repeated reading since there are more and more learning 

resources in general and readings in particular that are accompanied by audio. The 

participants in the present study incidentally learned 37.5% (intensive group) and 

21.73% (spaced group) of the words they could learn at an immediate post-test, which 

is not too different from the 29% in Liu and Todd’s study. If our participants had been 

explicitly asked to learn the vocabulary, they would have probably learned even more 

words. 

 If assisted repeated reading is adopted in the classroom, the sessions can be 

concentrated or spaced depending on the purpose of learning. If the teaching is mainly 

focused on short-term learning outcomes, it may be better to administer assisted 

repeated reading sessions in a more concentrated distribution. For better retention of 

learning, on the other hand, teachers can consider distributing the sessions using a 

7-day intersession interval. Since reading resources with audio are abundant, learners 

who want to study on their own can use assisted repeated reading sessions in a similar 

way—concentrated assisted repeated reading for immediate vocabulary learning or 

repeatedly reading the same passage with longer intervals between each reading to 

retain learned words longer. 
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Table 1  

A summary of studies investigating different time distribution in L2 learning 

 

Study Learning items Inter-session 

Interval (ISI)  

 

Retention 

Interval(RI) 

Results 

 

Rohrer & 

Pashler (2007) 

 

(1) names of 

obscure objects 

(2) Swahili-English 

word pairs 

Varying ISIs: 

(1) 5-min~14 day 

(2)5-min~6-month  

 

(1) 10-day 

(2) 6-month 

 

(1) 1-day ISI yielded 

best recall 

(2) optimal ISI 

roughly 1 month 

Bird (2010) English syntax 5-day 

14-day  

7-day   

60-day 

No difference at 7-day 

RI; distributed group 

outperformed 

concentrated group at 

60-day RI 

Rogers (2015) English L2 

grammar learning 

2.25-day 

7-day 

42-day Significant advantage 

for the spaced group 

at long RI 

Suzuki & 

DeKeyser 

(2017) 

Japanese 

morphological 

structure 

1-day  

7-day  

7-day 

28-day 

Concentrated group 

outperformed 

distributed group at 

descriptive level; in 

long RI, significant 

interaction in favor of 

the concentrated 

group 

Suzuki 

(2017a) 

Morphology in 

Supurango (novel 

miniature 

language) 

1-day 

3.3-day 

7-day 

28-day 

Concentrated group 

outperformed 

distributed group in 

accuracy at both RI. 

No differences in 

speed 
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Table 2  

Descriptive statistics: VLT and BVMT  

 

 Intensive (n = 37) Spaced (n = 34) 

VLT /3000 1921.14 (356.96) 1957.68 (265.96) 

BVMT Pre-test /36 12.46 (5.35) 13.47 (5.06) 

BVMT Post-test /36 21.49 (9.85) 19.12 (7.68) 

BVMT Delayed post-test /36 15.57 (9.57) 18.65 (7.29) 
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Table 3  

Results of students’ word gains 

 Intensive (n = 37) Spaced (n = 34) 

Gains Pre-Post 9.02 (6.45) 5.65 (5.38) 

Gains Post-Delayed -5.92 (6.19) -0.47 (3.79) 

Gains Pre-Delayed 3.10 (6.61) 5.17 (4.99) 
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 Session 

1 

 Session 

2 

 Session 3  Test 

1-day 

ISI 

Monday 1 day Tuesday 1 day Wednesday 10 days ISI=10% 

RI 

7-day 

ISI 

Monday 7 

days 

Monday 7 

days 

Monday 10 days ISI = 70% 

RI 

 

Figure 1. Examples of different intersession intervals (ISI) and retention intervals (RI) 
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 Intensive group  Spaced group  

 

Pre-test (BVMT+ VLT) 

 

Pre-test (BVMT+VLT) 

 

 

 

 

 

Treatment 

5 sessions of ARR (1-day ISI) 

 

Post-test (BVMT)  

 

5 sessions of ARR (7-day ISI) 

 

Post-test (BVMT)  

 

 

4-day delayed post-test 

(BVMT) 

28-day delayed post-test 

(BVMT) 

 

Figure 2. Research design 
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Figure 3. BVMT scores pre-test (1), post-test (2) and delayed post-test (3) 

 

 

 

 

 


