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Abstract 

Many children in primary grades show difficulties with reading fluency, hardly reading 

text or doing it effortfully and fruitlessly, making intervention programs for struggling 

readers a priority for researchers and schools. This paper analyzes the results of a reading 

intervention program for 182 second grade struggling readers from public schools. 

Students received a multi-component program, including repeated readings, word 

recognition, morphological analysis, text interpretation, and writing skills. Participants 

received about fifty 45-minute intervention sessions over the school year. Using a 

difference-in-differences, quasi-experimental within-group longitudinal design (three-

point measurements), we found that the intervention group progressed significantly faster 

than a classmate control group in all reading outcomes (speed, accuracy, and 

expressiveness). By the end of the school year, differences between the intervention and 

control groups in accuracy and expressiveness become small but are still large in reading 

speed.  
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Addressing early reading problems has become an increasing concern worldwide 

(e.g., Mullis & Martin, 2017; Park, 2019). Despite significant advances in recent decades 

(Rosling et al., 2018), UNICEF (2022) reports that "only a third of 10-year-olds globally 

are estimated to be able to read and understand a simple written story. The rest, around 

two-thirds (64%), cannot achieve this benchmark for minimum proficiency in reading 

comprehension. This is up from 52 percent pre-pandemic". According to UNICEF 

(October 2021) and other sources (Domingue et al., 2021; Psacharopoulos et al., 2021), 

the pandemic created even more severe challenges for students' learning, particularly in 

reading. 

Portugal is no exception in the international scene, despite the country's positive 

results in international studies, such as the Progress in International Reading Literacy 

Study 2016 (PIRLS; Mullis & Martin, 2017). However, in the PIRLS ranked results scale, 

Portugal dropped from 19th to 30th among 61 countries between 2011 and 2016. The 

country's mean score (i.e., 528 points) was still significantly above the PIRLS scale's 

midpoint (i.e., 500 points). Fifty percent of Portuguese students achieved average scores 

equal to or greater than 530 points, and 5% scored 633 points or higher (95th percentile). 

About 5% of Portuguese students could not reach 500 points (5th percentile) (IAVE, 

2017). These struggling students most likely carry their difficulties from their early 

primary grades (Castles et al., 2018; Fletcher et al., 2018).  

Paige et al. (2019), in a study with 1064 US third graders, found that students who 

could spell and read fluently (i.e., with accuracy, expressiveness, and an adequate reading 

speed) had a 70% chance of getting good grades in their state reading assessment, against 

a 20% chance for struggling readers. This study, like many similar studies (e.g., Cadime 

et al., 2023; Cockerill et al., 2023; Risberg et al., 2023), suggests that failure to develop 

fluency in elementary students might compromise their school achievement and beyond 

(Rupley et al., 2020). This fact motivates a strong interest in identifying inexpensive, 

easily implementable, and scalable remedial interventions. A large literature with such 

focus has recently emerged, focusing for instance on low-tech interventions in the context 

of school closures (Angrist et al., 2022). Moreover, tutoring programs saw renewed 

interest in the context of the pandemic: online provision of individualized tutoring by 

volunteer college students was particularly promising due to its relatively low cost, 

although estimated effects on learning were often modest (Kraft et al., 2022). Carlana and 

La Ferrara (2021), evaluating a similar program in Italy, find more optimistic results 

across a range of academic, socio-emotional, and psychological outcomes. Indeed, 
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tutoring programs that do not rely on the hiring of teachers have recently received greater 

attention: Guryan et al. (2023) is one such example. The paper analyses an intervention 

employing paraprofessional tutors and finds strong effects on adolescents’ academic 

outcomes. In a cost-benefit analysis, the authors find a ratio that is similar to those 

obtained in early childhood education programs. 

Over the years, governments, schools, and researchers have developed strategies 

and programs to improve the reading rates of their populations. Some strategies operate 

at a macro level (i.e., governmental level, e.g., reducing the number of students in the 

classroom), others at a smaller level, including classroom and individual plans (Ecalle et 

al., 2019, 2022). Compulsory schooling is one of the most relevant macro-level strategies, 

especially since the 20th century. However, several authors (e.g., Filmer et al., 2020; 

Glawe & Wagner, 2022; Kaffenberger & Pritchett, 2017) and international instances 

(World Bank, 2018a, 2018b) have recently raised concerns about the limits of schooling 

in improving reading worldwide. For example, Angrist et al. (2021) showed that countries 

from the Middle East and sub-Saharan Africa increased student enrolment rates from 95% 

to 99% from 2000 to 2010 but made no progress in PISA or TIMMS. Also, countries with 

consolidated high schooling (e.g., Gana, Brazil) show persistent low learning levels. 

Angrist et al. (2021) conclude that while the world is on track to achieve universal primary 

enrolment by 2030, accomplishing the United Nations Sustainable Development Goals, 

this will be of little use if learning stagnates.  

Mather et al. (2020) provide an interesting picture of what is happening worldwide 

with services and opportunities for students with reading problems. The authors found 

that the culture, language orthography, teacher training, and availability of assessments 

and interventions influence practices intended to tackle reading problems. In turn, 

Motiejunaite and his colleagues (2014) reviewed the national policies of 32 European 

countries to improve reading achievement and concluded that providing reading 

specialists is perhaps the most critical factor distinguishing education systems. The 

countries that offer targeted continued support seem to achieve higher in reading. 

However, the intervention of education authorities seems necessary so that reading 

specialists are actually provided. The authors also found that classroom continuous 

assessment methods,  curriculum guidelines on reading, and national policies are relevant 

to dealing effectively with reading difficulties.   

Unlike governments, researchers and schools typically approach struggling 

readers' difficulties through small-scale strategies or programs focused on students' 
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reading weaknesses (e.g., poor decoding, disfluent reading). Although these strategies 

might assume a myriad of formats, two aspects seem critical for service delivery to 

struggling readers (the focus of this paper): (1) the organization and structure and (2) the 

content and didactics (instruction) of the intervention. A review of evidence about those 

aspects follows. 

 

Organization and Structure of Interventions 

Several meta-analyses (MA) and systematic reviews (SR) of literature over the 

past 20 years have synthesized the organizational and structural conditions under which 

programs designed for struggling readers are likely to succeed (e.g., Denton et al., 2022; 

Hall, Dahl-Leonard, Cho, et al., 2022; Maki & Hammerschmidt-Snidarich, 2022). 

According to See and Gorard (2020), one of these conditions is implementation fidelity, 

which is crucial for any intervention. The authors suggest that some programs fail because 

schools attempt to modify the program by altering its intensity and structure (small groups 

instead of individual support) or applying it to students of different ages. 

The tutor-student ratio and the timing and location of the intervention are other 

factors that might influence the success of educational programs for struggling readers. 

Nickow et al. (2020) meta-analysis shows a 0.37 effect size of tutoring on learning 

outcomes, comparable to the 0.36 significant effect found by Dietrichson et al. (2017). 

Gersten et al. (2020) discovered an average effect size of 0.46 in one-to-one interventions 

and .31 for small groups of students from grades 1-3. Further analysis revealed that the 

effect was significant for grades 1-2 but not for grade 3. Gersten et al. (2020) and Al 

Otaiba et al. (2014) found larger effect sizes when small groups are homogeneous. 

According to several MA and SRs (e.g., Nickow et al., 2020), there are various 

formats for intervention locations, including schools, homes, and educational centers, and 

the results for differential effectiveness are inconclusive. However, Nickow et al. (2020) 

found some advantages to interventions during school time. MA and SR also reveal that 

intervention programs vary considerably in frequency and length and the total number of 

sessions (e.g., from several weeks to one or two years of school).  

The meta-analyses of Wanzek et al. (2016) found no effect of the number of 

intervention hours in Tier 2 intervention for at-risk students in grades K-3 in reading 

foundational skills. In the studies reviewed by Nickow et al. (2020), longer interventions 

produce better reading results. Additionally, more intervention days per week positively 

impact reading outcomes until it may become exhausting for students. Similarly, more 
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extended sessions (the authors report programs with 10-15 minutes to one hour, with most 

sessions ranging from 30-60 minutes) appear to yield larger effect sizes until students' 

attention cannot be maintained. Dietrichson et al. (2017) found that the duration and 

frequency of delivery have significant effects, but the intensity did not. 

The type of tutor delivering remedial reading tutoring in early elementary grades 

seems to favor professional teachers over paraprofessionals and nonprofessionals. 

However, using paraprofessionals appears to be a promising strategy, with lower costs 

(Jones et al., 2021), but it requires extensive tutor training and specific program scripts 

(Samson et al., 2015). Wanzek et al. (2016) report studies in which researchers, general 

education teachers, special education teachers, reading specialists, and paraprofessionals 

implemented the interventions and found no significant differences. The authors suggest 

that less intensive Tier 2 interventions might succeed with various implementers. 

 

Contents and Didactics  

Programs for early struggling readers vary considerably in content and didactics. 

However, some meta-analyses (e.g., Gersten et al., 2020) report that most, if not all, 

programs for primary-grade struggling readers address multiple aspects of foundational 

reading skills (e.g., phonological awareness, decoding, encoding (spelling), reading 

fluency, and sometimes writing). Vocabulary and comprehension instruction is rarely 

approached. Research shows that writing interventions produce larger effect sizes, while 

those addressing phonological awareness are associated with significantly smaller effects 

(Gersten et al., 2020; Graham et al., 2013, 2018). The authors suggest that focusing on 

pre-reading skills when the student can already read might be counterproductive. 

Morphological instruction is almost absent from typical classrooms and 

intervention programs for struggling readers (Moats, 2009). However, morphological 

knowledge contributes to literacy development through word recognition, 

comprehension, and motivation (McCutchen et al., 2022; Ng et al., 2022; Savage et al., 

2023). Research has also shown that morphological knowledge is involved in word 

reading accuracy, predicts unique variance in vocabulary knowledge and spelling, and 

may represent a particular advantage for struggling readers (Simpson et al., 2020). 

The didactics of the contents might be as crucial as or even more critical than the 

contents themselves in intervention programs for struggling readers. Generally, studies 

(e.g., Dietrichson et al., 2017; Nickow et al., 2020) report larger effect sizes for direct, 

explicit instruction, immediate feedback, and emphasis on specific reading/writing skills. 
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Repeated reading (RR) is a vital strategy for intervention programs focusing on reading 

fluency. Lee and Yoon (2017) demonstrated RR's positive effect on reading fluency and 

some significant moderators of this relation. For instance, reading the passage four times 

is more effective than reading three times and listening to the passage beforehand (which 

might reduce text reading resistance). The authors also found that RR is more effective 

for elementary grades and when a logical instruction sequence is adopted (e.g., from letter 

knowledge to fluency and vocabulary knowledge). 

Some programs include reading to struggling readers to promote student literacy, 

following literature recommendations (e.g., Ece Demir-Lira et al., 2019; Niklas et al., 

2016). However, some studies found no long-term benefits of such practices (e.g., Klein 

& Kogan, 2013), and others found no relation between the time first-grade teachers spent 

reading to their students and students' reading achievement (Meyer et al., 1994). Reading 

to struggling readers might be a positive strategy to address poor readers' negative 

feelings towards reading and promote reading foundational skills. As Meyer et al. (1994) 

put it, "Reading storybooks to children is not a reading program. It is part of a reading 

program. The direct benefits from storybook exposure can come if children develop print-

related skills, such as phoneme awareness and some word recognition" (p. 83). 

Lastly, reading interventions on a one-to-one or one-to-two basis favor the 

customization of learning, which allows for teaching at the right level (Banerjee et al., 

2015). Teaching at the right level is one of the most challenging tasks for teachers because 

of the teacher-student ratio and the variance in students' knowledge. According to Nickow 

et al. (2020), "individualized reading interventions lead to a massive increase in 

customization—albeit usually for only a few hours each week—as a supplement to the 

lower customization classroom setting" (p. 7). 

 

The A to Z Program 

The literature generally indicates that the specificity of school-based intervention 

programs for early struggling readers lies in a unique combination of content and delivery 

format (Gersten et al., 2020). In our study, we tested the efficacy of an intervention 

program called "AaZ" ("A to Z" in English), designed to develop reading fluency (speed, 

accuracy, and expressiveness) for second grade struggling readers. The program's 

particular combination of content and delivery format is presented in the procedure 

section. 
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A to Z is an intervention program for first and second graders with reading 

difficulties. In this article, we will report results for second graders. The program is being 

conducted in several parts of the country: the nine Azores Islands, the Madeira Island, 

and three different regions of mainland Portugal. The program has a national coordinator, 

five regional coordinators, 46 tutor-teachers, and eight associated researchers. Second-

grade participants come from 108 classrooms and 73 schools. The schools, the 

classrooms, and the parents of the students accepted to participate in the program.  

At the beginning of the school year, students were selected to join the program 

according to criteria detailed in another section of this article. Once this process is 

completed, the intervention begins. The tutor-teachers who work directly with the 

students receive specific training before joining the program. They also benefited from 

individual monitoring during the school year, at least once a month, provided by the 

project's researchers, and daily support from region coordinators. Students included in the 

program are evaluated every three weeks, and their classmates (control group) are 

evaluated at the beginning, middle, and end of the school year.  

Several significant features distinguish the A to Z Program from other programs 

conducted in Portugal: (1) struggling readers receive intervention from qualified teachers 

right from the beginning of the school academic year; (2) the program lasts a whole school 

year, allowing to control for reading setbacks, often found when intervention programs 

end (Van Norman et al., 2020, p. 510, for example, stress that "Once students meet exit 

criteria and Tier 2 reading supports are removed, many do not maintain their current 

progress and fail to meet future performance benchmarks."); (3) extensive writing, 

besides decoding training and text interpretation, is emphasized as a strategy to develop 

reading fluency; (4) teacher readings to students are used as a motivational tool for 

independent reading. 

Most reading intervention studies in Portugal are short-term or small-group 

studies targeting specific features of reading learning (e.g., phonological awareness) (e.g., 

Carvalhais et al., 2020; Sucena et al., 2021, 2022). To our knowledge, only one study in 

the country (Cadime et al., 2022) comes close to the A to Z program. Still, there are 

significant differences. Cadime et al. (2022) conducted a single-group design study (no 

control group) with only two measurements in time (pre-test and post-test). Moreover, 

this program is shorter than the A to Z program (three-month duration), the contents only 

partially overlap, and the interventionists are educational psychologists (in the A to Z 

Program, interventionists are qualified teachers).  
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One important reason for the scarcity of extensive intervention reading programs 

is the cost of such programs (Slavin et al., 2011). Unlike other programs in the country, 

the A to Z program could gather the conditions to be extensive, conducted by qualified 

teachers, and supported by a research team that provided expertise in content and 

measurement issues. Moreover, unlike other programs, tutor-teachers receive 

individualized research team support.  

Students were assigned to the program (a) if they got a median result ≥ 3.5 in each 

of the three subscales of the Hong-Kong Learning Difficulties Behaviour Checklist  

(HKBCL; Artiles & Jiménez, 2008) and (b) if they could read no more than thirty words 

per minute (wpm) in an oral reading test. We chose the threshold of 30 words per minute 

(wpm) for reading speed because it corresponds to students between the 10th and the 25th 

percentile of the norms of the "Oral Reading Fluency" curriculum-based measure 

(Hasbrouck & Tindal, 2017). We also considered national expected values for reading 

speed (Buescu et al., 2015). In Portugal, it is expected that an average second grader can 

read 55 wpm (SD = 10) at the beginning of the school year.  

The combination of international (Hasbrouck & Tindal, 2017) and national norms 

(Buescu et al., 2015) is important because while national norms are adapted to the 

Portuguese population, Hasbrouck and Tindal norms detail percentiles and provide 

information for three moments throughout the year (the national norms give only one 

value for the end of the school year), which match the assessments of the A to Z program.  

Possible concerns about using indicators from two languages do not arise since 

there is evidence of no significant differences in reading rates, independently of the 

language. For example, Liversedge et al. (2016), exploring the issue of universality in eye 

movements and reading in Mandarin Chinese, English, and Finnish, found that despite 

significant differences in the orthographies (e.g., different number of words for the same 

text, different number of saccades) participants' reading time and reading comprehension 

were similar.  

Verhoeven and Perfetti (2022) investigated the variations between seventeen 

languages with varying writing systems (e.g., alphabetic, syllabic, morphosyllabic) and 

concluded the universality of learning to read in these languages. Also, Brysbaert (2019) 

asserts that the time spent reading information in distinct languages is similar regardless 

of the number of words used in each language and its length. The special issue of 

Scientific Studies of Writing (Vol. 26, 2022), titled "Processes of reading and its 

development across orthographies: state of the science") offers an interesting discussion 
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about this topic. It is important to stress that random assignment of students was 

impossible because many teachers, although identifying reading difficulties in some 

children with results < 30 wpm in the oral reading test, argued that children with more 

difficulties other than these should be assigned to the program. The difference-in-

differences design of our study, however, is a tool that minimizes the effect of the non-

randomization of participants (Rose & Bowen, 2019; Steinmann et al., 2023; Strello et 

al., 2021). 

 

The Present Study 

The main goal of our study is to test the effectiveness of the A to Z program using 

a difference-in-differences quasi-experimental inter- (intervention and control group) and 

intra-group longitudinal design (three-point measurements). Specifically, we assessed 

differences over time in reading speed, accuracy, and expressiveness between struggling 

readers involved in the program (the intervention group) (IG) and a non-experimental 

control group (CG), composed of classmates of the IG. Participants' reading speed, 

accuracy, and expressiveness were evaluated at the beginning (Moment 1 - before the 

intervention), middle (Moment 2), and end of the school year (Moment 3). According to 

the selection procedure, in Moment 1, differences between IG and CG in reading speed, 

accuracy, and expressiveness are highly significant.  

The hypotheses of the study regarding the effects of the intervention program are 

as follows:  

H1: By Moment 2, differences between IG and CG in reading speed, accuracy, 

and expressiveness are significantly smaller than in Moment 1. 

H2: By Moment 3, differences between IG and CG in reading speed, accuracy, 

and expressiveness are significantly smaller than in Moment 2. 

H3:  The between-group difference reduction is more significant from Moment 1 

to Moment 2 than from Moment 2 to Moment 3.  

H4: From the beginning to the end of the intervention, the highest performers in 

the intervention group progress significantly more in reading speed than the lower 

performers. 
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Method 

Participants 

Participants were 1009 second-grade students (boys = 51.3%, aged 7-8, from 

public schools) from various country regions. One hundred eighty-two students were 

integrated into the intervention group (IG) (boys = 46.7%) of the program A to Z for 

struggling readers, and 827 were assigned to the control group (CG) (boys = 52.4%). The 

participants came from 108 classrooms from 73 schools willing to receive the program. 

At the beginning of the program, there were 203 students in the intervention group and 

1043 in the control group. Attrition is, therefore, 10.34% and 20.71%, respectively. While 

there are no steadfast rules for attrition, these are acceptable levels. The attrition in the 

control group might raise concerns because it is around 20%. However, the number of 

participants is large enough to accommodate this level of attrition. No participants were 

excluded or eliminated for not obtaining parental consent to participate. 

 

Measures 

Hong-Kong Learning Difficulties Behaviour Checklist  (HKBCL; Artiles & Jiménez, 

2008)  

The HKBCL is a Likert format questionnaire filled by the classroom teacher 

informing about the student's performance in reading, writing, mathematics, general 

behavior, oral proficiency, and memory. The Spanish version of the scale (Artiles & 

Jiménez, 2008) has 12 subscales. For our study, only the subscales "Reading 

Comprehension" (ten items), "Spelling and Dictation Writing" (five items), and "Written 

Expression" (seven items) were used. The subscales were translated into Portuguese and 

then retroverted into Spanish. The items are answered on a five-point scale, ranging from 

0 to 4, in which 0 means "never" and 4 means "frequently." For each subscale, the 

maximum score equals the number of items times four. A higher punctuation indicates 

more learning difficulties. The HKBCL was administered at the beginning of the school 

year to select students for the intervention group. Details about the questionnaire's 

psychometric properties can be found elsewhere (i.e., Artilles & Jiménez, 2008, 2010). 

A principal component analysis (PCA) was conducted on the 22 items of the 

questionnaire with oblique rotation (promax) for the sample of participants. The Kaiser–

Meyer–Olkin measure verified the sampling adequacy for the analysis, KMO = .96 . 

Bartlett's test of sphericity χ² (231) = 14199.08, p < .001, indicated that correlations 

between items were sufficiently large for PCA. An initial analysis was run to obtain 



11 

 

eigenvalues for each component in the data. Three components had eigenvalues over 

Kaiser's criterion of 1 and explained 68.40% of the variance in combination. Given the 

large sample size and the convergence of the scree plot and Kaiser's criterion on three 

components, this is the number of components retained in the final analysis. The items 

that cluster on the same components suggest that component 1 (ten items) represents 

reading comprehension, component 2 (five items) represents spelling and dictation 

writing, and component 3 (seven items) represents written expression, just as predicted 

in the original scale. Table 1 presents values for the reliability and construct validity of 

the instrument in our sample. 

 

 

Table 1 

Reliability and Construct Validity Indicators 

Components 
Cronbach's 

α 

Composite 

reliability 

McDonald's 

omega (ω) 

Average 

variance 

extracted 

Reading 

comprehension 

.94 .78 .94 .57 

Spelling and 

dictation writing 

.91 .84 .91 .68 

Written 

expression 

.91 .66 .91 .40 

 

 

Teste de Avaliação da Fluência [Test of Fluency Evaluation] (TAF; Rodrigues et al., 

2022).  

The TAF is an oral reading fluency test for primary-grade students (grades 1 

through 6). The "TAF test forms from grades 2 to 6 were horizontally equated using 

equipercentile equating to place test forms of each grade level on the same metric" and 

"…to ensure the comparability of the scores between grades, the chained equipercentile 

method with NEAT [non-equivalent groups with anchor test] design was used to vertical 

link the TAF test forms" (Rodrigues et al., 2022, p. 4). When multiple forms of 

assessments are used, equating is necessary to allow comparisons between and within 

students (Kara et al., 2023). For every grade (1 to 6), the reliability values, based on test-

retest correlation analysis, are very high, exceeding .90. All coefficients are statistically 

significant at p < .001. 
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In Grade 2, students have to read aloud three different texts (1 minute for each 

text) in each evaluation moment: one narrative text with dialogue, one without dialogue, 

and one with expository text. The texts ranged from 236 to 275 words and differed in the 

three evaluation moments. The final result for each evaluation moment is the mean 

performance in the three texts. Three indicators (the outcomes of the study) were collected 

from the reading measures: reading speed (the number of words correctly read per 

minute), reading accuracy (number of words correctly read/number of words read), and 

reading expressiveness (measured in a five-point scale, ranging from "no expressiveness" 

to "highly expressive").  

The tutor-teachers recorded the students' readings and sent the recordings to the 

research team. Each recording was evaluated independently by two researchers. The 

Audacity software (Audacity Team, 2000) automatically calculated reading time. The 

inter-rater agreement was around 100% for reading speed and accuracy and 95% for 

expressiveness. A third researcher was called upon whenever there was disagreement. We 

chose an oral test to measure students' reading rate because oral reading aloud is 

considered a good indicator of reading proficiency in the first school years. Its importance 

declines in later years (Brysbaert, 2019), although Rasinski et al. (2022) used oral reading 

measures to develop norms for adult proficient readers.  

Most importantly, for adult readers, "There is little evidence that the differences 

in reading rate lead to better or worse text comprehension … If anything, fast readers tend 

to be slightly better than slow readers" (Brysbaert, 2019, p. 17). Fumagalli et al. (2019) 

stress that although oral reading is the most common way to measure reading fluency, it 

only relates to some reading comprehension processes. Still, Salceda et al. (2020) argue 

that the reading rate is related to reading comprehension in transparent orthographies such 

as Spanish (the Portuguese orthography is of Intermediate Depth (Cadime et al., 2023; 

Seymour et al., 2003)). 

 

Procedure 

The ethics council approved the study (CEICSH 083/2020) conducted at the 

University of Minho. The University follows the principles of the Declaration of Helsinki 

(World Medical Association, 2013), ensuring that participants and parents were provided 

with all necessary information about their involvement in the study. Informed consent 

documents were signed by parents, indicating their children's voluntary participation. The 

study also adhered to guidelines regarding anonymity, data confidentiality, potential 
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risks, and participants' access to their data. Although not all students that could benefit 

from the program could be included, indirect support was provided to their classroom 

teachers, and a spillover effect (that will be approached explicitly in another article) might 

have benefited those students and their classmates.  

The involvement of students from the intervention group (IG) and the control 

group (CG) was conducted according to the following process: (1) at the beginning of the 

school year, teachers from the schools that volunteered for the intervention program 

indicated students with reading problems (filling the HKBCL instrument); (2) the 

program staff subsequently assessed the whole class in the TAF reading test (Rodrigues 

et al., 2022); (3) the students indicated by the teacher whose reading speed was below 

thirty words per minute, were assigned to the IG. A Cohen’s k  = .95 was obtained for 

raters’ measurements. Since reading lessons with a tutor-teacher occurred during class 

time, a maximum of three students per class was selected so the IG would not disturb the 

lessons too much. Consequently, the CG could also integrate some students reading less 

than 30 wpm but who could nevertheless read text; (4) the CG was composed of 

classmates of IG students. Most read more than 30 wpm; (5) students who could not read 

text were excluded from the analysis since there was no possibility to measure any of the 

dependent variables (reading speed, accuracy, and expressiveness); (6) the IG and CG 

students were evaluated in three moments: at the beginning (September), middle 

(January), and final of the school year (May). 

It is important to stress that random assignment of students was impossible 

because many teachers, although identifying reading difficulties in some children with 

results < 30 wpm in the oral reading test, argued that children with more difficulties other 

than these should be assigned to the program. The difference-in-differences design of our 

study, however, is a tool that minimizes the effect of the non-randomization of 

participants (Rose & Bowen, 2019; Steinmann et al., 2023; Strello et al., 2021). 

After the students' selection procedure, 42 full-time and four part-time tutor-

teachers initiated the intervention program. To warrant implementation fidelity, the 

teachers received a two-day training on the program's foundations and main guidelines. 

Each tutor-teacher had eight students divided into groups of two students. Each group 

received remedial reading out of the classroom thrice a week, in 45 to 60-minute lessons 

during class time. To control for implementation fidelity, the teachers filled out a 

checklist, signaling the phases of the session that have been accomplished. Moreover, 

each tutor had at least a monthly meeting with the university staff leading the program.  
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Every lesson had the same structure: (1) the tutor-teacher read aloud a passage of 

selected children's books (for about five minutes) followed by a short conversation about 

the text (to show the student that reading can be pleasant, to model reading, to put the 

student in contact with a new lexicon and to motivate the student for reading); (2) repeated 

readings of appropriated level text (a different text from 1); (3) fast identification of words 

in the text; (4) morphology study: production of family words of words found in the text 

(orally and in writing), the handwriting of synonyms and antonyms; (5) oral and written 

text interpretation (literal and inferential questions); (6) text summary (written form). The 

subsequent session always started with a summary of the preceding session, followed by 

(1). The intervention lasted for a whole school year. 

 

Data Analysis 

After performing descriptive statistics for each variable and comparing them 

between groups using t-student tests, we evaluated short-term program benefits using a 

difference-in-differences (DID) approach. This methodology originated in economics and 

econometrics, where it became prevalent. DID is a quasi-experimental design that uses 

pooled cross-section or longitudinal data from intervention and control groups to estimate 

a causal effect. It is a valuable tool when the randomization of participants is not feasible 

or when data is observational. The technique has been used in some large-scale studies in 

education (e.g., Kodila-Tedika & Otchia, 2022; Lavrijsen & Nicaise, 2016; Rosén & 

Gustafsson, 2016; Salinas & Solé-Ollé, 2018) but not yet in the evaluation of reading 

intervention programs.  

DID allows us to compare the changes in reading over time of each student 

enrolled in our program ("A to Z" intervention program) with the same changes of each 

of their classmates (control group) not enrolled in the program. DID does not require the 

intervention and control groups to exhibit the same initial characteristics and outcomes. 

The method estimates the program's impact from the differences in the changes over time 

of the critical outcomes. Specifically, we compare the changes in reading outcomes of 

students supported by the program (intervention group) with those not supported by the 

program (classmates' control group). The latter difference will remove the natural growth 

in learning outcomes driven by teaching and time (aging). Moreover, we control for 

differences from the evolving reading tests deployed at subsequent periods. We can thus 

seek to isolate the specific contribution of the program in a much-improved way 

compared to simpler before-after or treatment-control comparisons (see Martins, 2017a, 
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2017b, or a similar illustration based on a different remedial program also implemented 

in Portugal). Ideally, we would have been able to test for common trends between the 

treated and control groups before the timing of the intervention. However, such 

information is not available as there is only one period of data before the intervention is 

conducted. The main specifications that we take to the data are of the form: 

 

𝑦𝑖𝑡 = 𝛽0 + 𝛽1𝑀𝑜𝑚𝑒𝑛𝑡_2𝑖𝑡 + 𝛽2𝑀𝑜𝑚𝑒𝑛𝑡_3𝑖𝑡 + 𝛽3𝑀𝑜𝑚𝑒𝑛𝑡_2𝑖𝑡 ∗

𝑇𝑟𝑒𝑎𝑡𝑚𝑒𝑛𝑡𝑖 + 𝛽4𝑀𝑜𝑚𝑒𝑛𝑡_3𝑖𝑡 ∗ 𝑇𝑟𝑒𝑎𝑡𝑚𝑒𝑛𝑡𝑖 + 𝛼𝑖 + 𝑢𝑖𝑡, 

where 𝑦𝑖𝑡 is the outcome of student 𝑖 in Evaluation Moment t, 𝑀𝑜𝑚𝑒𝑛𝑡_𝑡 ∗

𝑇𝑟𝑒𝑎𝑡𝑚𝑒𝑛𝑡𝑖 are interaction terms whose associated coefficients (𝛽3 and 𝛽4) are estimates 

of the program effects in terms of outcome variable 𝑦, at two different periods following 

the program's start (respectively, moments 2 and 3).  𝛼𝑖 depicts student fixed effects, 

accounting for individual time-invariant (observed or unobserved) heterogeneity. The 

latter variable captures permanent differences across students (such as sex, race, ethnicity, 

or socio-economic background), ensuring the estimation is based on relative differences 

over time in each student's performance. The four different but complementary dependent 

variables considered in each specification that we take to the data are (1) words per minute 

(wpm), a measure of reading speed, and (2) its logarithm; (3) reading accuracy; and (4) 

reading expressiveness. All statistical analyses were performed using Stata (version 18.0; 

StataCorp, 2023). 

Results 

Descriptive Statistics 

Table 2 presents descriptive statistics of our sample. We analyzed 182 students in 

the intervention group and 827 in the control group, all of whom could read at least five 

words per minute right from the beginning of the intervention. The intervention group 

starts significantly behind in all dimensions analyzed: reading accuracy, reading speed, 

and reading expressiveness. The differences in these three dimensions are large and 

statistically significant. However, when repeating these comparisons for the second and 

third evaluation moments, all differences between intervention and control groups 

become smaller. The analysis of the effect sizes (we used Hedges' g because the sample 

sizes are significantly different) shows that in moment 1, between-group differences are 

large in every reading aspect. However, in moment 3, differences become small for 
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accuracy and expressiveness and medium for reading speed. These data show a 

significantly positive effect of the program on struggling readers, but still not enough for 

them to perform on the average of their classmates, mainly in reading speed.  

 

Table 2 

Descriptive Statistics of Reading Features (2nd-grade students) 

Variable 

Intervention 

Group 

 

Control Group 

 

Difference 

Mean SD Mean SD Diff. t Hedges' g 

Moment 1 (September)        

Accuracy 80.79 12.87 90.73 11.07 -9.94*** -10.63 -.87 

Speed (wpm) 20.37 9.15 47.07 26.32 -26.69*** -13.50 -1.10 

Expressiveness 1.63 .74 2.77 1.30 -1.15*** -11.47 -.93 

        

Moment 2 (January)        

Accuracy 91.01 6.69 93.87 5.79 -2.85*** -5.85    -.48 

Speed 41.03 12.49 58.70 21.65 -17.67*** -10.62    -.87  

Expressiveness 2.52 .73 3.02 .97 -.50*** -6.52   -.54  

         

Moment 3 (May)         

Accuracy 96.06 4.17 96.97 3.22 -.91** -3.26 -.27  

Speed 63.58 17.61 78.42 25.13 -14.83*** -7.56 -.62  

Expressiveness 3.26 .97 3.47 .93 -.19** -2.37 -.19  

N 182 827 Total: 1009  

Note. The table presents descriptive statistics of the intervention and control groups of students 

(who could read text by Evaluation Moment 1 and for whom there is available information for 

the three Evaluation Moments), as well as a statistical analysis of the differences in their means, 

without controlling for regional, school, teacher, or individual fixed effects. Values for Moments 

2 and 3 are computed based on the average results obtained by each student regarding the reading 

of 3 new texts in each moment. 'Reading Accuracy' is the percentage of words read correctly, and 

'Reading Expressiveness' is an ordinal variable that may take values 1-5 (1 being the lowest level). 

Wpm: words per minute. Significance levels: ** .05; *** .01. 

 

A to Z Efficacy: Difference-in-differences estimates 

Table 3 presents our main DID estimates from the equation above's separate 

ordinary least squares (OLS) regressions. The results indicate that the program had 

positive and highly statistically significant effects across all measured outcomes from the 

first to the second evaluation: the intervention is associated with an increase in reading 

speed of approximately 9.03 words per minute (from a baseline of 20.37 wpm for treated 

students) and an improvement of around seven percentage points in reading accuracy 
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(from a baseline of 80.79% in evaluation moment1). The gap between treated and non-

treated students concerning reading expressiveness also declined sharply. 

We find evidence of increasing effects as we compare the coefficients regarding 

the second and third periods (β3 and β4). These results indicate that the program has 

cumulative (increasing) effects across all dimensions of interest over time. Computing 

Glass's delta effect sizes by dividing the impact estimates on the first column by the 

standard deviation of the control group for both post-intervention moments, the effect 

sizes are .42 and .47 standard deviations in the cases of moments 2 and 3, respectively. 

The first effect size is obtained by dividing the coefficient of the moment 2 effect, 9.028, 

by the standard deviation of the control group during moment 2, 21.65. Similarly, the .47 

effect size is obtained by dividing the coefficient of the moment 3 effect, 11.87, by the 

standard deviation of the control group during moment 3, 25.13. These effect sizes 

compare favorably to the pooled effect size estimate of .37 obtained by the meta-analysis 

in Nickow et al. (2020), which considered similar tutoring interventions. 

 

Table 3 

Difference-in-Differences Estimates (all evaluation moments) 

 (1) (2) (3) (4) 

 Words per 

minute 

Log (Words per 

minute) 

Reading 

Accuracy 

Reading 

Expressiveness 

Moment 2 11.62*** 0.31*** 3.14*** 0.25*** 

 (0.48) (0.02) (0.36) (0.05) 

Moment 3 31.34*** 0.64*** 6.23*** 0.68*** 

 (0.58) (0.02) (0.38) (0.05) 

Moment 2 x Treatment 9.03*** 0.40*** 7.09*** 0.65*** 

 (0.89) (0.03) (0.99) (0.09) 

Moment 3 x Treatment 11.87*** 0.55*** 9.04*** 0.96*** 

 (1.34) (0.04) (1.04) (0.10) 

Constant 42.26*** 3.52*** 88.94*** 2.57*** 

 (0.37) (0.01) (0.29) (0.03) 

     

N 7070 7070 7070 7070 

Adjusted R-squared 0.82 0.76 0.43 0.52 

Note. Standard errors clustered at the individual level are in parenthesis. Student (individual) fixed 

effects were included in each regression. Regarding the dependent variables, 'Reading Accuracy' 

is the percentage of words read correctly, and 'Reading Expressiveness' is an ordinal variable that 

may take values 1-5 (1 being the lowest level). 'Moment 2' and 'Moment 3' are dummies referring 

to post-intervention evaluations (pre-intervention outcomes were obtained in "Moment 1"). 

Significance levels: *** .01. 
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Figures 1, 2, and 3 show different perspectives of the evolution in reading speed 

throughout the year by treatment status. Some conclusions can be drawn from the figures. 

First, A to Z students improved significantly faster than their peers in the control group – 

especially for those who started at the highest reading speed percentiles among the treated 

students. Second, the patterns of within-group differences are different for intervention 

and control groups. In the intervention group, the highest reading (wpm) speed percentiles 

grow faster from moment 1 to moment 2 than from moment 2 to moment 3 (figures 1 and 

3). In the control group, the lowest reading (wpm) speed percentiles grow faster from 

moment 1 to moment 2 but not from moment 2 to moment 3. Third, variance significantly 

increases in the intervention group and slightly decreases in the control group over the 

year.   

 

Figure 1 

Evolution of Reading Speed Across Evaluation Moments for Selected Percentiles 

 

Note. Only includes students at reading level "Text" by Evaluation Moment 1. The lower 

horizontal line marks the indicative threshold for program eligibility (30 words per 

minute). The value in each bar corresponds to a percentile of the reading speed 

distribution for a specific group (intervention or control) and period (moment 1, 2, or 3). 

The graph considers the same group of students over time, indicating the level of the 10th, 

25th, 75th, and 90th percentiles of each group's reading speed distributions throughout 

the 2021/2022 school year. Note that the specific student of each percentile will typically 

not be the same at different periods. 
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Figure 2 

Percentage Variation of Reading Speed Across Evaluation Moments for Selected 

Percentiles 

 

Note. Only includes students at reading level "Text" by the time of the Moment 1 

Evaluation. 'Moment 2' reflects the variation between Moment 1 and Moment 2; Moment 

3 considers the variation between Moment 2 and Moment 3. 

 

Figure 3 

Absolute Variation in Words per Minute Across Evaluation Moments for Selected 

Percentiles 

 

Note. Only includes students at reading level "Text" by the time of the Moment 1 

Evaluation. Moment 2 reflects the variation between Moment 1 and Moment 2; Moment 

3 considers the variation between Moment 2 and Moment 3. 
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Discussion 

The main goal of this study was to estimate the effect of an intervention program 

for struggling readers on students' reading speed, accuracy, and expressiveness. In this 

paper, we do not discuss the impact of the program's specific features (e.g., repeated 

readings, word recognition, morphological analysis) but the effect of the program as a 

whole. The results of the study clearly support Hypothesis 1 (H1) ("By Moment 2, 

differences between IG and CG in reading speed, accuracy, and expressiveness are 

significantly smaller than in Moment 1") and 2 (H2) ("differences between the 

intervention and the control group become significantly smaller over time"), but there are 

some caveats worth mentioning. First, while the differences between the intervention and 

the control group become smaller in Moment 2 (M2) and moment 3 (M3) in all reading 

dimensions (see Table 1), these developments are still insufficient for the intervention 

group to perform at the average of the control group in reading speed (but quite close in 

reading accuracy and expressiveness). Second, while the results suggest that the 

intervention program positively impacts the reading abilities of struggling readers, by M3, 

differences in accuracy and expressiveness are highly reduced, but the speed reduction is 

less expressive.  

The general effectiveness of the program is not surprising. Previous studies (e.g., 

Hall, Dahl-Leonard, & Cannon, 2022; Wheldall et al., 2017) found that most reading 

interventions with struggling readers in a small group format are effective. Still, compared 

with intervention programs referred to in several meta-analyses (e.g., Gersten et al., 2020; 

Wanzek et al., 2016), the results of the A to Z program are encouraging. Wanzek et al. 

(2018) meta-analysis found weighted mean effect sizes of .39 for reading interventions 

for struggling readers from kindergarten through third grade, smaller than the reduction 

in effect sizes of the A to Z program (.58 reduction from M1 to M3 in accuracy; .55 in 

reading speed; and .75 in expressiveness). Hall, Dahl-Leonard, Cho, et al. (2022) found 

mean effect sizes of about .33 in 53 studies from 2000 to 2020.  

It is important to stress that our training program is explicitly designed to increase 

reading speed (still integrating features such as morphological analysis or writing), with 

less emphasis on reading accuracy (although tutor-teachers provide timely feedback for 

students' incorrect readings) and reading expressiveness (although tutor-teachers model 

students' reading). Unfortunately, there is insufficient theoretical discussion about 

transference effects (one or several aspects of reading fluency improve when an isolated 

reading aspect improves), and our study design does not allow us to be conclusive. A 
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recent meta-analysis about reading fluency dosage by Maki and Hammerschmidt-

Snidarich (2022, p. 149) found that "None of the reviews focused on parsing out the 

singular effects of targeted reading fluency practice only (i.e., non-multicomponent), 

which could facilitate our understanding of its causal mechanisms, including the effects 

of various reading fluency protocols and dosage." Also, Ripoll and Aguado's (2014) 

systematic review showed that improving decoding ability only does not significantly 

influence reading comprehension. However, the combination of strategies like enhancing 

motivation towards reading (a component of our program) and decoding improvement 

does. In practice, isolating effects in multi-component programs represents a tremendous 

challenge for reading researchers.  

The disparities in the decrease of between-group differences suggest that word 

recognition (here measured through reading speed), perhaps the most relevant aspect of 

reading fluency (Rasinski et al., 2020), involves more complexity for struggling readers 

than accuracy and expressiveness and/or that there is room for improvement in the 

program. Alternatively, the significant increases in reading speed might bring more 

significant gains in accuracy and expressiveness. Moreover, a ceiling effect is much more 

apparent in these two features than in reading speed. In sum, we generically, but not 

entirely, confirm H1 and H2. Between-group differences become significantly smaller 

over time but not at the same rate for speed, accuracy, and expressiveness.   

Our Hypothesis 3 (H3) ("the between-group difference reduction is more 

significant from Moment 1 to Moment 2 than from Moment 2 to Moment 3") stems from 

the classical learning curve theory, firstly formulated by Ebbinghaus in 1885 and from 

what is known in economics, as the "law of diminishing marginal returns" (after a certain 

point, each additional unit of input results in a smaller increase in output) (Blyth et al., 

2022; Vazquez-Cognet, 2008). We hypothesized that the gains of our participants could 

follow a sigmoid-like learning function, with initial significant improvements in reading 

due to intervention (from M1 to M2), followed by a slowdown in the learning rate (from 

M2 to M3). According to the theory, we assumed participants would readily improve in 

reading since they were learning foundational skills and strategies. Still, progress might 

slow down as texts become more complex, a ceiling effect becomes closer, and 

motivation and engagement become more difficult (because subjects might perceive they 

are progressing at a lower rate). Still, while the improvement rate might slow, progress 

might continue, and the intervention would not become ineffective.  
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The results do not confirm our H3 but in a positive sense. In truth, the effect sizes 

of the differences between the intervention and the control group in accuracy and 

expressiveness reduce to the same extent between M1-M2 and M2-M3, and the difference 

reduction in reading speed is higher between M2-M3 than between M1-M2. This last 

result is all the more interesting as the control group also significantly accelerates in 

reading speed from  M2 to M3 (which means that the intervention group accelerates even 

more).  

Overall, we can both assert that participants' progress does not slow down and 

that, at the very least, the participants maintained the pace of improvement throughout 

the intervention period. Still, we might hypothesize that diminishing marginal returns 

could occur if the program is extended. If that happened, turning the program's focus to 

text comprehension would be defensible, reducing the focus on fluency. 

Regarding Hypothesis 4 of our study ("…the highest performers in the 

intervention group progress significantly more in reading speed"), the results suggest 

within-group differences in response to the intervention. The highest performers readily 

respond to intervention (from moment 1 to moment 2) and continue to improve at a 

similar rate. The lowest performers increase significantly more from moment 2 to 

moment 3. Several studies (e.g., Daniel et al., 2022; Wanzek et al., 2018) found that 

students who start at lower reading levels tend to perform lower months or years later. 

Juel (1988) was maybe the first to test this effect, now known as the Matthew effect (Pfost 

et al., 2014; Protopapas et al., 2016; Stanovich, 1986). Curiously, we found no such effect 

in the control group. 

Moreover, the initial variance in the intervention group was small by a selection 

effect. Still, the variance significantly increased over the year. This increase can be 

interpreted at least in two ways: the program does not entirely fit the poorest readers, an 

effect often found in reading intervention programs (Daniel et al., 2022), or good teaching 

tends to increase, not decrease, students' variance (Kauffman, 2002). Nevertheless, the 

results suggest that the program is most effective for struggling students within a specific 

range of reading speed (e.g., 25-30 wpm) and that providing the lowest-level readers with 

more intensive or tailored intervention is necessary. We, therefore, confirm our 

hypothesis. Still, since the lowest performers progress more from Moment 2 to Moment 

3, a follow-up of students or the program's extension could clarify to what extent this 

hypothesis holds over a more extended period. Maybe lower performers take longer to 

respond but then progress more quickly. 
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Limitations 

Two main limitations of the study are worth mentioning. The first is that the 

assignment of participants is not random. As we stated, we dealt with this limitation using 

a difference-in-differences (DID) approach, a valuable impact evaluation methodology 

when randomization is unavailable. Since most reading intervention studies in school 

contexts are quasi-experimental, DID is helpful because it removes the effects of groups' 

characteristics that remain constant over time. Another limitation of our study is that we 

cannot isolate the impact of specific program components, making it challenging to 

determine the best combination and dosage of teaching components and accurately assess 

the program's cost-benefit. Future research must approach this issue as well as the 

moment from which the improvements are minimal compared to the effort or cost of the 

intervention, that is, the moment in which the intervention should be discontinued. Also, 

we still need guidelines for intervention intensity. For example, the A to Z program is 

more intensive and extensive than similar programs. However, the intervention takes only 

135 minutes weekly, apparently insufficient for most struggling readers to catch up with 

classmates.  

Furthermore, since we do not have pre-intervention data for more than one period, 

we cannot test the validity of the common trends assumption that underlies our DID 

approach. 

 

Conclusions and implications 

In conclusion, our study shows that a systematic, frequent, and focused program 

like A to Z can significantly improve struggling readers' reading accuracy, 

expressiveness, and speed. Still, further program refinement might be necessary so the 

intervention group can come closer to classmates, the most apparent being intervention 

intensity. Unfortunately, increasing the number of weekly sessions is difficult because 

many teachers do not welcome students going in and out of the classroom. Moreover, we 

must be cautious against overloading the students' schedules.  

It seems critical to have a permanent structure (or research team) that supports 

tutor-teachers and involves classroom teachers and schools. Also, the contents of the 

intervention must be evident, and the intervention must be structured, systematic, and as 

intense and extended as possible according to the best scientific evidence (e.g., Markovitz 

et al., 2022; Wanzek et al., 2018). As suggested by Slavin et al. (2011), "The evidence 
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does not support the idea that a relatively brief tutoring experience in first grade is enough 

to ensure success throughout elementary school and beyond…" (p. 22).  

Although much is said about the importance of initial learning, too many students 

in Portugal and many other countries are left behind in the early years of school. It is, 

therefore, fundamental to develop compensatory policies for these students right from the 

first years of schooling, avoiding an accumulation of deficits progressively more 

challenging to overcome. These are expensive policies but still less expensive than late 

and often useless remedial attempts and their subsequent individual and social impacts.  
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