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Fluency is a central skill for successful reading. Research has provided evidence that systematic reading fluency interventions can be effective. However, research is scarce on the effects of interventions delivered remotely versus face-to-face. This study investigated the efficacy of a systematic and standardized intervention for promoting reading fluency in third-grade students (N = 207) during the COVID-19 pandemic. The study had a pretest, posttest, and follow-up design, with two intervention groups (remote vs face-to-face) and a control group. The intervention groups experienced 20 intervention sessions (2 sessions per week), each lasting approximately 50 min. Word reading accuracy, text reading accuracy, and fluency were measured in the three rounds of assessment. In both intervention groups, all measures of reading showed gains from pretest to posttest. The results also suggested that the efficacy of the intervention was similar in the remote and face-to-face modalities. These findings highlight the relevance of systematic interventions in increasing reading fluency and support the use of remote interventions as an adequate alternative to face-to-face interventions.
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INTRODUCTION
Learning to read is perhaps the most challenging goal that children face in the first years of elementary school. The first reading goal is the acquisition of word and text level decoding (Suggate, 2016). With instruction and training, this process helps the child become increasingly fluent in reading. Reading fluency is commonly defined as the ability to read text quickly, accurately, and with prosody (National Institute of Child Health and Human Development, 2000; Zimmerman et al., 2019), and constitutes one of the foundation skills for reading competency (National Governors Association Center for Best Practices and Council of Chief State School Officers, 2010; Gersten et al., 2020). Thus, there is a broad consensus that reading fluency has three main elements: word reading accuracy and speed, and prosody in oral reading (Rasinski et al., 2011).
Word recognition has two major components: accuracy and automaticity (National Institute of Child Health and Human Development, 2000). Accuracy refers to the reader’s precision in orally representing words from their orthographic forms (National Institute of Child Health and Human Development, 2000; Zimmerman et al., 2019). However, accuracy alone is insufficient for reading fluency. The speed and ease of word recognition (i.e., automaticity) appear later with the practice of reading (National Institute of Child Health and Human Development, 2000), as is embedded in the learner’s instant recognition repertoire (Ehri, 1998). With effortless word and sentence recognition more cognitive resources are available to employ higher-level thinking processes that are often decisive for reading comprehension (LaBerge and Samuels, 1974; Zimmerman et al., 2019).
Although accuracy and automaticity are essential for reading fluency, they do not fully account for all variance in fluency. A third element accounting for fluency is reading prosody, which can be described as the ability to read aloud with expression and intonation; often considered to be “the music of speech” (Wennerstrom, 2001). The addition of prosody to the definition of fluency contributed to the deconstruction of the idea that a good reader gets to the end of the text quickly (Dowhower, 1991). Instead, prosody implies that a “good reader” reads in the same manner that he or she speaks; that is, they read with appropriate rhythm and intonation facilitating the understanding of the content by the listener (Kuhn et al., 2010; Calet et al., 2017). Further, prosody comprises the variables timing, smoothness, and pace, expression, volume, and phrasing that speaker use to convey meaning (Rasinski and Padak, 2005; Calet et al., 2017; Zimmerman et al., 2019; Godde et al., 2020).
Prior studies have uncovered various features associated with student improvement in reading fluency (Wanzek et al., 2016). Evidence supports the use of systematic, explicit instruction and indicates that gains in fluency are influenced by the amount of time students spend; (a) practicing this skill, (b) listening to reading models (teacher assisted reading training), (c) receiving immediate feedback, and (d) recording and listening to his/her reading (Grabe, 2010; Gersten et al., 2020; Beach and Philippakos, 2021). Studies have also shown that “repeated reading” fluency interventions improve oral reading fluency, including in struggling readers (Meeks et al., 2014; Martens et al., 2019; Zimmerman et al., 2019). Repeated reading strategies involve students reading a grade-level text multiple times, either to complete a defined number of readings or to reach a predetermined fluency criterion. However, research shows that this approach lacks generalizability to new texts (Martens et al., 2019; Zimmerman et al., 2019).
Nonrepetitive reading fluency interventions have been recommended to overcome the limitation of repeated reading. Nonrepetitive reading strategies involve the same procedures as repeated reading, but applied to different texts, with an implicit focus on the story as a whole rather than on specific text extracts. In this way, students are allowed to have contact with a wider range of new words, genres, and text structures, which may facilitate transferring the fluency performance to unpracticed texts (Kuhn, 2005; Zimmermann et al., 2021). Current literature advises complementing nonrepetitive reading with a broad reading strategy in which students read passages of multiple texts with support, modeling, and correction from an interventionist (Lembke, 2003; Zimmermann et al., 2021). Text genres and text length also seem to contribute to fluency outcomes, with intervention studies mainly including literary and informational texts, or a combination of the two genres, and short texts (range = 94–600 words per text) (Zimmermann et al., 2021). Although the intervention in fluency has a much stronger empirical basis (Zimmerman et al., 2019; Gersten et al., 2020; Beach and Philippakos, 2021), research has also focused accuracy. Szadokierski et al. (2017) consider that the most common method for assessing reading accuracy is to ask a student to read an instructional material composed of three 1-min tests, in order to determine the percentage of words read correctly. They suggest that if the percentage of words read correctly falls below 93%, an intervention that increases accuracy is needed. Begeny and Martens (2006) verified that direct methods, such as teaching students the alphabetic principle and practicing the reading of a vast number of words, improved the performance in reading accuracy of third-grade students.
Several recent meta-analyses indicate that there are myriads of variables that influence the effectiveness of reading fluency strategies and interventions (see Wanzek et al., 2016; Gersten et al., 2020; Kim et al., 2020; Zimmermann et al., 2021). These include the duration of intervention, session length, number of sessions, and size of the group. However, these meta-analyses are consistent in their finding that scripted, short interventions (i.e., more than 10 and less than 100 sessions), in small groups of students (i.e., two to five students) with similar academic needs, and sessions with 20–40 min, or 10–60 min, between 3 and 5 times a week, are effective in promoting reading outcomes, including reading fluency (Wanzek et al., 2016; Gersten et al., 2020; Kim et al., 2020). Kim et al. (2020) and Wanzek et al. (2016) also suggest that universal screening, as part of the Response to Intervention (Rti) process, is an appropriate method for identifying at-risk students providing small-group intensity intervention to produce positive effects (Fuchs and Fuchs, 2006; Gilbert et al., 2012).
A noteworthy variable considered in meta-analyses of interventions for reading fluency is the type of interventionist (i.e., the person who implements the intervention). Reading interventionists can include certified teachers, paraprofessionals, researchers, reading specialists, university students working with researchers, psychologists, and other educational specialists (Gersten et al., 2020; Kim et al., 2020). Several studies have found the effect sizes from interventions delivered by different interventionists did not differ significantly (Balu et al., 2015; Scammacca et al., 2015; Suggate, 2016; Wanzek et al., 2016). However, a meta-analysis by Kim et al. (2020) identified larger effects sizes for groups followed by teachers. This evidence supports the need to provide adequate training for reading interventionists as a critical and powerful condition that can increase the likelihood of students’ growth in reading. However, Wanzek et al. (2016) indicate that less extensive interventions have the potential to be implemented by a variety of interventionists.
Interventions in reading performance try to improve general gains in each student (intraindividual gains), but also try to decrease differences in reading between students (interindividual gains). Pfost et al. (2014) summarize three developmental patterns of early interindividual differences in reading that are associated with different theoretical approaches. The first is consistent with the so-called Matthew effect (Stanovich, 1986) and implies that gains in reading across time are faster for better readers, whereas gains for poor readers are slower, and thus the difference between them becomes larger over time. In contrast, the second developmental pattern draws from the compensatory model or developmental-lag model of reading development (Francis et al., 1996) and assumes “a negative relationship between students’ initial reading level and the developmental gains leading to decreasing differences in reading over the course of development” (Pfost et al., 2014, p. 205). The third developmental pattern assumes full stability (i.e., no increase or decrease) in the differences between good and poor readers.
With an unprecedented impact on education systems, COVID-19 reinforced concerns about educational equity and raised concerns about the quality of teaching and learning in online environments, as well as possible learning deficits and losses as a result of long-term school closures. New worries also arose when designing reading instruction and interventions, despite previous studies having already conceived other models of service delivery, rather than face-to-face, in several domains of healthcare and education (Barbour and Reeves, 2009; Vasquez et al., 2011; Valentine, 2015). In Portugal, the first lockdown began on March 18th, 2020, and elementary school students only returned to school in September. Between March and July, teachers’ responses to the school closures ranged from sending worksheets via WhatsApp or email to using Zoom, Google Classroom, Teams (or other similar platforms) to host classes and provide assignments (Carvalho et al., 2020).
Research on how the pandemic might have influenced reading performance is still scarce, both in typical and struggling readers, with only a few studies examining the effects of online education and interventions. For example, during the COVID-19 outbreak, Beach et al. (2021) implemented an intervention in foundational reading skills, including fluency. This reading intervention was delivered in a virtual format and involved 15–21 h of synchronous instruction with groups of two or fewer students. During this remote intervention, students maintained their performance in fluency skills and improved their scores in curriculum-based mastery tests. Duijnen (2021) also describes a synchronous online fluency intervention, with three struggling readers in second and third grade, with similar reading performance. The students were involved in an 8-weeks small group intervention, for a total of 15 sessions, of 45 min each. This study identified growth in word reading accuracy, decoding skills, and reading comprehension as a result of the intervention. Alves and Romig (2021) translated a face-to-face instruction plan for students with reading disabilities to an online synchronous intervention, proposing that virtual instruction can be an important delivery service in various situations, not only the pandemic. Despite these promising findings and statements, more studies are required to investigate the efficacy of online reading interventions.
The Present Study
The present study aimed to contribute to current literature by implementing a short-term, standardized intervention to promote reading fluency. Considering the conditions forced by the COVID-19 outbreak and first lockdown, the intervention was designed to be implemented in two modalities: remote and face-to-face. The research question guiding this study was whether fluency training had an impact on the reading accuracy and fluency skills of third-grade students and whether the effects differed between face-to-face and remote modalities. Three rounds of data collection were used to measure the impact of the intervention. The first round took place before the intervention began, at the beginning of the third grade. The second round occurred immediately at the end of the intervention, in April. The final round occurred in June, to see whether the impacts on reading performance were maintained, without further intervention, in a follow-up assessment.
MATERIALS AND METHODS
Participants
In total, 207 third graders (94.1% Portuguese, 3.5% Brazilian, 1.2% Ukrainian and 1.2% Romanian; 51.2% female; mean age = 7.97 years; SD = 0.57; 94.1% had Portuguese as a primary language) participated in this study. These students were attending seven state-funded schools in the northern (64.2%), central (34.4%) and southern (1.4%) regions of Portugal.
Because of the limited available human resources for implementing the intervention, only 59% of the eligible students in these schools participated in this study. Students were selected randomly from the schools’ databases and then randomly distributed into the two conditions: intervention (n = 121; 58.5%) and control (n = 86; 41.5%). Students assigned to the intervention condition were assessed on whether they had a computer and internet access at home, and whether their parents were available for the intervention schedule. Based on the satisfaction of these conditions, students were then assigned to either the face-to-face intervention group (n = 45) or the remote intervention group (n = 76). The remote intervention group comprised 49.3% males and 50.7% females (mean age = 8.00 years; SD = 0.52). The face-to-face intervention group comprised 43.8% males and 56.3% females (mean age = 7.94 years; SD = 0.56). The control group comprised 50.7% f males and 49.3% females (mean age = 7.88 years; SD = 0.37). The groups did not differ significantly in terms of age (F (2,175) = 1.093, p > 0.05) and gender (χ2 (2) = 0.436, p > 0.05).
Measures
Word Reading Accuracy. We used the Test of Word Reading (Chaves-Sousa et al., 2017a; Chaves-Sousa et al., 2017b), designed for primary school students, to assess word reading accuracy. This measure, administered using a computer application, has four equated test forms, each comprising 30 items (single test words). Each of these test words is presented in isolation, in a randomized order, on a computer screen. During the test application, participants are asked to read aloud each of the presented words (without being timed). Word reading accuracy (correct vs incorrect) was recorded by the evaluator and a total score was computed by summing the number of words read correctly. This raw score was then converted into an equated score. The equated scores of each test form are placed on a single scale, allowing the scores obtained with different test forms to be compared. During the development of this test, the vertical scaling process was performed using a non-equivalent group design with anchor items (Viana et al., 2014; Cadime et al., 2021). Therefore, each test form included specific items for each grade level and items that were common to adjacent grade test forms. This design allowed the linking of the scores and their placement on a single scale, thus allowing direct comparison. The estimated reliability coefficients (person separation reliability, Kuder–Richardson formula 20, and item separation reliability) were higher than 0.80 for all test forms. As evidence of validity, the scores in the test are correlated with scores obtained in other tests of word reading, oral reading fluency, reading comprehension, vocabulary, working memory and teachers’ assessments of reading skills (Chaves-Sousa et al., 2017a).
Text Reading Accuracy and Fluency. We used the “O Rei” reading fluency and accuracy test (Carvalho, 2010) to evaluate text reading accuracy. For this test, participants are asked to read aloud a text of 281 words within 3 minutes. The number of words read correctly per minute was calculated, as was the number of words read incorrectly. Text reading fluency was calculated by dividing the total number of words read correctly by the reading time. Text reading accuracy was calculated by dividing the total number of words read correctly by the total number of words read (i.e. % words read correctly). The reliability of the scores was good: test-retest coefficient for fluency was 0.938 and accuracy was 0.797. Validity evidence has been provided by statistically significant correlation coefficients with teachers’ assessments of oral reading fluency (Carvalho, 2010).
Procedures
The study was conducted according to the ethical recommendations of the Psychology for Positive Development Research Center and was integrated within a larger project on reading performance after the first COVID-19 lockdown.
We obtained formal authorizations for all assessment and intervention procedures at the beginning of the school year. Individual assessments were organized with school teachers in a day and time that would not compromise students’ daily routines. Trained psychologists performed data collection between October and December 2020 (pretest), in April 2021 (posttest) and in June 2021 (follow up). The intervention program occurred between January and April 2021 (i.e. between pretest and posttest data collection). We excluded data from five students, who missed more than five intervention sessions, from the final analysis. To comply with our ethical responsibility to deliver an effective intervention to all eligible students, the control group received the same 20-session intervention between April and June 2021.
Fluency Training
Fluency Training included techniques such as non-repetitive reading, model reading, and assisted reading. Student reading fluency was trained by reading aloud in small groups (two to four students).
The program involved two sessions of training per week over 10 weeks (for a total of 20 sessions). Each session used a different brief text (range = 62–204 words), with increased complexity over time. The selected texts were of different genres (9 narrative, four poetic, four informative and three dramatic texts). Sessions lasted 50–60 min each, meaning that on average students experienced approximately 18 h of intervention.
The training sessions were given by psychologists and teachers (regular and special education teachers), referred to as “fluency coaches,” who had themselves attended a training program (25-h training). Teachers and psychologists who were involved in implementing the intervention did not have other third-grade students (e.g., control group students) to support during the school year.
The intervention occurred outside the classroom either remotely or face-to-face. Remote interventions occurred via ZOOM at a schedule determined by the students’ parents, either after school and/or during the weekend. Face-to-face interventions occurred during the school day at a schedule determined by the school. In both modalities, the intervention was performed with groups of between two and four students.
Each session had the same basic structure. First, a fluency coach introduced the new text and read the text title. This strategy contributed to discussions concerning the meaning of the text and activated previous knowledge about the content of the text. Next, the fluency coach read four challenging words. Selected words were expected to be difficult for students in terms of their meaning or phonological structure. Students were invited to read each word after the fluency coach word and discuss its meaning. This component of the session terminated with each student reading the four words.
Next, the fluency coach read the text aloud to the students. Through this reading, the fluency coach modeled a quality reading and aroused general curiosity in the text. Students were invited to follow along. Afterward, the fluency coach led the students in a short discussion of the meaning of the text. Next, each student practiced reading the text aloud. The fluency coach assisted if necessary and provided feedback.
Once all students had read the text, they were involved in the text re-telling. This strategy was implemented to explore the meaning of the text and the main ideas from the narrative. Re-tell fluency is considered an effective strategy for improving and remediating instructional reading needs (Zimmerman et al., 2019). Next, the students were given another opportunity to rehearse their reading to feel the sense of success and achievement that comes from practice (Zimmerman et al., 2019). Specifically, this strategy aimed to achieve correct decoding, increase automatization, improve text understanding, and improve prosody.
Students were then given different tasks according to the type of text. Examples include: (a) read the text as if it was the news from the TV, (b) read the text as if you were a character from the text, and (c) read the text with different emotions (e.g., as if it was sad, as if it was very happy). Once this task was complete, students read the text again and their performances were recorded.
Next, students’ reading of the text was analyzed in terms of word and sentence recognition, speed and prosody. This analysis was performed by students using a specifically designed evaluation sheet. The fluency coach helped in this analysis by giving feedback from the reading. Once there was an agreement for each component, the fluency coach recorded the outcome on the sheet. The same procedure was followed for each student.
Students took a hard copy of the text home, or it was sent by email, and they were encouraged to practice their reading until the next session. The text was reread by each student at the beginning of each new session followed by an analysis of the progress from the last reading. The trainer recorded the performance in the sheet and discussed with each student the changes in reading fluency and the contribution of the homework.
Fidelity of Implementation
To guarantee the fidelity of the intervention implementation, both remote and face-to-face, the research team provided training (25-h training, which 10-h were previously to the beginning of the intervention) and supervision (3-h mensal sessions) for each fluency coach. The team also provided a guided practice manual that explained each activity and had appropriately structured and organized session plans. A monitoring sheet was also provided for fluency coaches to complete at the end of each session. In this document, fluency coaches reported the strategies employed, the time spent in the session and the number of students that attended each session. Finally, for every session, the accuracy, fluency, and prosody of each student for the text were recorded. These steps were taken to ensure adherence to the intervention protocol (Suggate, 2016).
Data Analysis
Data were analyzed using IBM SPSS version 26. First, we performed univariate analyses of variance (ANOVAs) to determine if there were pre-intervention differences in reading measures between the three study groups (control vs remote intervention vs face-to-face) intervention.
To address our research question, we performed two 3 × 2 (Between-subjects effect of Group [remote intervention vs face-to-face intervention vs control]; Within-subjects effect of Time [pretest vs posttest]) mixed-model ANOVAs, one for word reading accuracy and a second for text reading accuracy. These analyses allowed us to compare how the three groups differed in their change in reading over time (Tabachnick and Fidel, 2007). When groups differed significantly in a reading measure at pretest (as was the case for reading fluency), we performed analysis of covariance (ANCOVA) to control for these differences.
We performed 2 × 2 mixed-model ANOVAs (Between-subjects effect of Group [remote intervention vs face-to-face intervention]; Within-subjects effect of Time [posttest vs follow-up]) to compare the retention of gains in each intervention group over 2 months after posttest.
Eta partial squared (ηp2) was used as a measure of effect size: ηp2>0.14 indicates a large effect; ηp2>0.06, a medium effect, and ηp2>0.01, a small effect (Cohen, 1992).
Finally, to estimate the extent to which final gains are conditioned by the initial performance we conducted Pearson correlations between the results in M1 and the difference between the results in M3 and M1 for word reading accuracy, text reading accuracy and fluency. We also calculated the intraclass correlation coefficient (ICC) to analyze the stability of change, according to Cicchetti (1994) and Field (2005) suggestions (values above 0.80 indicate stability in change). In the follow-up, 10 students from the remote intervention group and three from the face-to-face-intervention group were not assessed because they were in prophylactic isolation due to covid risk contacts.
RESULTS
Three ANOVAs were performed to determine if there were pre-intervention differences in reading measures between the three groups. These analyses indicated that there was a significant difference in reading fluency between the groups, F (2, 207) = 6.81, p < 0.01. For word reading accuracy and text reading accuracy the differences between groups at pretest were not significant (p > 0.05).
Next, we used mixed-effects ANOVAs to examine whether the three groups improved in reading accuracy from pretest to posttest. Table 1 reports the means and standard deviations for measures of word reading accuracy and text reading accuracy at pretest and posttest.
TABLE 1 | Means and standard deviations for word reading accuracy and text reading accuracy in pre-test and post-test.
[image: Table 1]Multivariate results indicated a significant interaction effect Group × Time, Wilks’ Lambda = 0.951, F (4, 394) = 2.496, p < 0.05, ηp2 = 0.03. Univariate results revealed a significant interaction for word reading accuracy, F (2, 198) = 3.688, p < 0.05, ηp2 = 0.04, but not for text reading accuracy, F (2, 198) = 1.236, p > 0.05, ηp2 = 0.01. Multivariate results for the between-subjects effect of Group were also significant, Wilks’ Lambda = 0.948, F (4, 394) = 2.685, p < 0.05, ηp2 = 0.03. Univariate results indicate significant effects both for word reading accuracy, F (2, 198) = 4.381, p < 0.05, ηp2 = 0.04, and text reading accuracy, F (2, 198) = 4.800, p < 0.01, ηp2 = 0.05.
Post-hoc pairwise comparisons showed significant differences in word reading accuracy between the control group and the two intervention groups (p < 0.05). However, the two intervention groups did not differ significantly (p > 0.05). Similar results were shown regarding text reading accuracy (see Figures 1, 2). However, the size of the differences (representing a gain in reading accuracy) was small for both variables.
[image: Figure 1]FIGURE 1 | Gains in word reading accuracy in the pre and posttest assessments.
[image: Figure 2]FIGURE 2 | Gains in text reading accuracy in the pre and posttest assessments.
Because the groups differed significantly in fluency at pretest, we performed an ANCOVA controlling for these differences. Descriptive statistics for this analysis are presented in Table 2.
TABLE 2 | Analysis of covariance for the differences between groups in post-test, after controlling the initial performance in reading fluency.
[image: Table 2]In this analysis, the covariate (initial fluency performance) explained a significant amount of variance in the dependent variable, F (2, 202) = 509.239, p < 0.001. A significant between-subjects effect of Intervention Group was also identified, F (2, 202) = 10.868, p < 0.001, with a medium effect size (ηp2 = 0.10). Post-hoc pairwise comparisons revealed a significant difference between the students who were in the two intervention groups (remote and face-to-face intervention groups) versus the control group (p < 0.01). There was no significant difference in fluency between students in the face-to-face versus remote intervention groups (p > 0.05).
Table 3 reports the means and standard deviations for measures of word reading accuracy and text reading accuracy at posttest and follow-up.
TABLE 3 | Means and standard deviations for word reading accuracy and text reading accuracy in post-test and follow-up.
[image: Table 3]Multivariate results indicated that the interaction effect Group × Time was not significant, Wilks’ Lambda = 0.959, F (2, 100) = 2.123, p > 0.05, ηp2 = 0.04, as well as the effect for the intervention group, Wilks’ Lambda = 0.992, F (2, 100) = 0.405, p > 0.05, ηp2 = 0.01. However, the effect of time was significant and the effect size was medium, Wilks’ Lambda = 0.873, F (2, 100) = 7.246, p < 0.01, ηp2 = 0.13. Univariate results suggest that the effect of time was significant for word reading accuracy, F (1,101) = 13.409, p < 0.001, ηp2 = 0.12, but not for text reading accuracy, F (1,101) = 0.532, p > 0.05, ηp2 = 0.01. These results suggest gains in word reading accuracy for both groups in follow-up, but a stabilization in text reading accuracy.
For fluency, we performed an ANCOVA to explore the existence of differences between remote and face-to-face intervention groups in follow-up, after controlling for fluency levels at posttest.
The results for the between-subjects effects show that the covariate (fluency performance in posttest) explained a significant amount of variance in the follow-up for fluency, F (1, 105) = 52,335.725, p < 0.001. There was no significant effect of the intervention group in the fluency gain in follow-up, F (1, 105) = 0.116, p > 0.05, suggesting a similar evolution in both groups (Table 4).
TABLE 4 | Analysis of covariance for the differences in fluency between groups in follow-up, after controlling the performance in reading fluency in post-test.
[image: Table 4]Finally, to estimate to what extent the final gains of the intervention groups were conditioned by the initial performance we estimated Pearson correlations between the results in M1 and the difference between the results in M3 and M1 for word reading accuracy, text reading accuracy and fluency. Correlation coefficients for word reading accuracy (r = −0.408, p < 0.001), text reading accuracy (r = -0.797, p < 0.001) and fluency (r = −0.260, p < 0.01) were statistically significant, which suggests that students with worse performance in M1 had a higher growth in each variable.
The results of intraclass coefficient are statistically significant for word reading accuracy (r = 0.769, p < 0.001), text reading accuracy (r = 0.784, p < 0.001) and fluency (r = 0.846, p < 0.001), in a confidence interval of 95%. These results highlight that although gains were registered in all subjects and higher gains were shown in students with lower initial performance, their relative positions within the group are maintained.
DISCUSSION
This study aimed to investigate whether fluency training had an impact on the reading accuracy and fluency skills of third-grade students and whether the effects differed for face-to-face and remote modalities. The results suggest that the intervention had a positive and significant effect on the reading accuracy and fluency of the students when compared to the control group. However, there were no significant differences between the two intervention groups. Previous studies conducted during the COVID-19 pandemic indicated that remote interventions in reading skills are effective (e.g., Duijnen, 2021; Beach et al., 2021). The results of our study extend this finding by showing that a remote intervention appeared to be about as effective as a face-to-face intervention. This is an important result given that remote interventions may be the primary method of intervention in future situations of lockdown in a pandemic. We must also highlight that the delivered intervention was universal, i.e., was delivered to all students, whether they were experiencing fluency difficulties or not. Overall, the observed positive effects of the intervention are consistent with previous research findings that indicate reading interventions tend to benefit all readers (Suggate, 2016). Moreover, although the effect sizes in our study were low, this result is consistent with previous research. For example, the results of one meta-analysis by Scammacca et al. (2015) showed that interventions in reading fluency had lower effect sizes than interventions in other reading components, such as reading comprehension. Overall, the results of our study strengthen findings regarding the benefits of using strategies such as model reading, immediate feedback, recording and listening to own reading, performing complementary training at home, and using non-repetitive approaches in which the students are exposed to a wide range of texts (Grabe, 2010; Gersten et al., 2020; Beach and Philippakos, 2021; Zimmermann et al., 2021). The results also suggest that both intervention groups have a similar performance in reading accuracy and fluency 2 months after the end of the intervention (follow-up). Moreover, the results indicate gains in word reading accuracy for both groups in follow-up, but a stabilization in text reading accuracy. This finding may reflect the need of continuous practice and deliberated intervention so that students can generalize the gains obtained in word reading accuracy to text reading accuracy.
The study also shows that gains in accuracy and fluency were dependent on their initial levels at pretest. Specifically, negative correlation coefficients indicated that students with lower reading levels before the intervention obtained the highest gains. This finding is in accordance with the findings of Suggate (2010) meta-analysis, where the largest effect sizes of reading interventions were found for the students with the higher reading deficits (struggling readers). This result shows that this type of intervention is especially important for students experiencing difficulties in reading acquisition, such as those in TIER two models of Response to Intervention (RTI). RTI integrates assessment and intervention within Multi-tiered Systems of Support (MTSS) to maximize students’ academic achievement. To ensure that RTI works most effectively, schools use universal screening data to identify students at risk, provide differentiated, evidence-based interventions to those students, monitor the effectiveness of those interventions, and adjust the instruction based on how a student responds (Jenkins et al., 2013). This process is designed to accelerate instructional attention to students presenting risk factors in learning to read (van Norman et al., 2020). In this study, the program was delivered to all students, regardless of their reading status. However, a universal implementation of this program, which requires work in small groups twice a week and highly trained professionals, requires a lot of human resources and, consequently, high costs. Therefore, it may be more feasible to implement this program only with students that are at high risk of failing in reading automatization.
The study showed that students tend to maintain their relative position within the group, regardless of the improvement in reading skills. On the one hand, this result indicates that the program is effective for all achievement levels, and not only for some subgroups, such as struggling readers. On the other hand, it also suggests that the likelihood of students with low reading levels catching up or surpassing their peers that had higher reading levels in the pretest is low.
Although the goal of our study was not to compare models of development of early interindividual differences in reading, our findings are consistent with a compensatory model (e.g., Parrila et al., 2005). Although interindividual differences tended to be stable, higher gains after the intervention program were observed for students with lower reading proficiency. We also highlight that the values of the intraclass correlation coefficients obtained in our study were at the lower bound of the reference value (0.80). Thus, the widespread use of evidence-based and systematic reading fluency intervention programs can contribute to change failure patterns in reading acquisition.
The outcomes of this study have some important practical implications. As noted above, our findings suggest that remote interventions can be a useful tool in a scenario of generalized lockdown in a pandemic. However, in more normal circumstances, remote interventions have the potential to be a practical alternative to face-to-face interventions for enhancing the accessibility of students to systematic reading fluency intervention programs. Given that coaches and students do not need to be in the same space, the intervention can be delivered to students who need it, even if they are located in regions where human resources to deliver this type of program are scarce. Moreover, the program can be delivered outside school hours and thus does not conflict with or disrupt the classroom activities.
Some limitations of this study should be highlighted. While the students were randomly sampled within schools, the schools themselves were selected using a convenience strategy. Therefore, we caution against generalizing the results to different samples. Additionally, the allocation of students into the remote or face-to-face intervention groups depended on the fulfillment of specific conditions, including the availability of a computer and the internet. Future studies should consider complete randomization when constituting the intervention groups and provide adequate equipment to students that receive remote intervention.
Another limitation relates to the procedures used to assess intervention fidelity, i.e. adherence to the intervention protocol (Carroll et al., 2007; Trickett et al., 2020). Although some techniques, such as the creation of a manual and a monitoring sheet to be completed by each trainer, were used to potentiate the likelihood that the program was administered as intended, other procedures of intervention fidelity were not considered. King-Sears et al. (2018) suggested a five-step fidelity process: 1) intervention modeling; 2) sharing the intervention’s fidelity protocol with the coordinator for program delivery; 3) coach the coordinator for program delivery before implementation; 4) observe fidelity during implementation; and 5) reflect with the coordinator for program delivery using fidelity data. Although the first three steps were addressed in the fluency coach training, the last two were not performed and should be undertaken in future studies.
A further limitation was that the measures used to assess the effects of the program covered only the fluency dimensions of accuracy and speed. Future studies should explore if the program also has a positive impact on prosody, especially as research has suggested that this type of intervention has strong effects on prosody (for a review see Hudson et al., 2020).
The time of the follow-up (only 2 months after the intervention ended) was also a limitation of this study, given that it may be insufficient to evaluate the maintenance of gains in the long-term. For example, in the meta-analysis by Suggate (2016), which explored the long-term effects of phonemic awareness, phonics, fluency, and reading comprehension interventions, the mean time from posttest to follow-up of the reviewed studies was around 11 months. Future research should investigate if the gains in reading accuracy and fluency obtained with the administration of this program, in the two modalities, are maintained for longer intervals. However, studies must have caution with longer follow-up measurements, as the results can be confounded with summer effects. Future studies should also explore the effects of the program in struggling readers, not only to assess its feasibility and effects when used in TIER two intervention, but also to obtain evidence of the long-term effects in this group of students. The meta-analysis of Suggate (2016) showed evidence of greater retention of intervention effects in follow-up for low achieving students in comparison to typical readers. However, it is unclear if these long-term effects are also verified when interventions are performed remotely.
In conclusion, the findings of this study suggest that our evidence-based and systematic program for promoting reading accuracy and fluency was effective, both when delivered face-to-face and remotely. The fluency training presented in the study is a scripted intervention for typical readers, meaning the implementation decisions can be replicated in other contexts: the focus on promoting reading fluency through non-repetitive reading, the type of texts used, the intervention length and frequency, the training of the interventionist and the size of the groups.
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