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Alphabetic orthographies vary in terms of depth, i.e., in terms 
of the complexity and consistency of the phoneme-grapheme 
correspondences (Seymour, 2008). Therefore, they can be classified 
in a depth continuum, where transparent orthographies (e.g., 
Finnish) are those that have mainly consistent correspondences 
between phonemes and graphemes, whereas opaque orthographies 
(e.g., English) have more complex and inconsistent correspondences. 
Intermediate depth orthographies, such as European Portuguese, are 
in the middle of the continuum, being composed of some regularities 
and some more complex relationships between sounds and letters 
(Seymour et al., 2003; Sucena et al., 2009). Oral reading fluency 

(ORF) can be defined as “the ability to read a text quickly, accurately, 
and with proper expression” (National Institute of Child Health and 
Human Development, 2000, p. 3-5). Evidence for a close relationship 
between ORF and reading comprehension has been systematically 
provided, not only in opaque (Burns et al., 2011; Chang, 2020; 
Petscher & Kim, 2011; Wolters et al., 2020), but also in transparent 
and intermediate depth orthographies (Álvarez-Cañizo et al., 2020; 
Angelelli et al., 2021; Cadime et al., 2017; Ecalle et al., 2021; Padeliadu 
& Antoniou, 2014; Recio & León, 2015; Ribeiro et al., 2016).

Curriculum-based measurement (CBM) consists of using the 
curriculum as a basis for the development of measurement procedures 

The Relationship of Oral Reading Fluency Endurance to Comprehension in an 
Intermediate Depth Orthography 

Irene Cadimea, Sandra Santosb, Fernanda L. Vianaa, and Iolanda Ribeiroa

aUniversity of Minho, Braga, Portugal; bCenter for Research in Higher Education Policies, Matosinhos, Portugal

A R T I C L E  I N F O

Article history:
Received 6 April 2021 
Accepted 16 August 2022 
Available online 18 April 2023 

Keywords:
Oral reading fluency
Endurance hypothesis
Reading comprehension
Intermediate depth orthography

A B S T R A C T

One-minute oral reading fluency (ORF) tests are widely used, but concerns have been raised regarding whether readers 
are able to maintain their performance if asked to read for a larger period. The main goals of this study were to investigate 
whether students are able to maintain their ORF performance in a three-minute task and whether scores measured at one 
and at three minutes are equally good predictors of the performance in a standardized reading comprehension measure. 
The sample was composed of 159 Portuguese primary school students (grades 2-4). The results suggested that the number 
of words read correctly (WRC) declined across reading time and that three-minute mean score underestimated fluency 
in all grade levels compared to a one-minute reading score. The WRC measured either at one minute or using a three-
minute average score was an equal predictor of reading comprehension in all grades. Implications for theory and practice 
are discussed.

La relación entre la resistencia en la fluidez lectora y la comprensión en una 
ortografía de profundidad intermedia

R E S U M E N

Las pruebas de fluidez lectora de un minuto son muy utilizadas, pero se ha planteado la preocupación de si los lectores 
son capaces de mantener su rendimiento si se les pide que lean durante un período más largo. Los objetivos principales de 
este estudio han sido investigar si los estudiantes son capaces de mantener su rendimiento de fluidez lectora en una tarea 
de tres minutos y si las puntuaciones medidas a uno y a tres minutos son igualmente predictoras del rendimiento en una 
medida estandarizada de comprensión lectora. La muestra estaba compuesta por 159 alumnos portugueses de primaria 
(2º a 4º curso). Los resultados sugieren que el número de palabras leídas correctamente (PLC) disminuyó a lo largo del 
tiempo de lectura y que la puntuación media a los tres minutos subestimó la fluidez en todos los cursos en comparación 
con la puntuación de un minuto de lectura. El PLC medido ya sea en un minuto o utilizando una puntuación media de tres 
minutos fue un predictor igual de la comprensión lectora en todos los cursos. Se discuten las implicaciones para la teoría 
y la práctica.

Palabras clave:
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Hipótesis de resistencia
Comprensión lectora
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to assess the growth in basic skills such as reading (Deno, 1985). 
Regarding reading fluency, CBM methods usually consist of a grade-
level text that children read aloud for one minute, and the number 
of words read and errors made are recorded and typically combined 
into one metric: the number of words read correctly per minute 
(Hosp et al., 2016). This type of assessment has been extensively used 
(Amendum et al., 2021; Martins & Capellini, 2021; Morris et al., 2017), 
but some concerns have been raised about its validity. When reading 
connected text, it is important that students be able to maintain an 
adequate rate of reading over long periods of time, given that most 
of the reading tasks, in and out of school, require the reading of texts 
with some extension that cannot possibly be fully read in only one 
minute. According to Deeney (2010), on the one hand, it is possible 
that this ability is impaired in children struggling with reading, 
who may not have the necessary endurance for maintaining their 
initial reading accuracy and speed, so their performance will decline 
with time. Deeney (2010) also argues that, on the other hand, it is 
possible that some other students have more difficulty during the 
first minute but increase their accuracy and rate over time due to 
an improvement in the comprehension of the text content and the 
consequent mobilization of semantic cues in the reading. In either 
case, one-minute tests would be inadequate for assessing students.

Some evidence for this “endurance hypothesis”, i.e., that students’ 
performance declines with the time of reading, was firstly provided 
in a report performed in the context of the National Assessment of 
Education Progress, where a sample of fourth graders was studied 
(Daane et al., 2005). Students read a text composed of 198 words and 
were not instructed to read the passage quickly, so it was assumed 
that the reading rate reflected the natural pace of the students. Two 
ORF indices were calculated for each student: (a) number of correct 
words read “during” the first minute of reading and (b) “average” 
number of words read correctly per minute (WRCPM) based on the 
full duration of each student’s reading. Their results indicated that, if 
only the first minute of reading was considered, 56% of the sample 
read 130 words or more, whereas if the average number of words 
read correctly per minute was considered, only 38% of the sample 
read 130 words or more. 

Some additional evidence concerning this loss of endurance was 
presented by Valencia et al. (2010). They compared the mean scores 
in accuracy (measured by the percentage of errors in reading), the 
rate of reading and the WRCPM after one and after three minutes of 
reading using a sample composed of students in second, fourth, and 
sixth grades. The results for the second and fourth graders showed a 
statistically significant decrease in the mean accuracy, rate of reading, 
and WRCPM scores when students read for three minutes compared 
with the scores obtained after only one minute of reading. This result 
indicates that students lose accuracy and speed if asked to read for 
longer intervals of time. In the case of sixth graders, a significant 
decrease was only observed for accuracy scores. 

A related question is whether scores obtained in longer measures 
of reading fluency are better indicators of comprehension than 
shorter measures. Research with primary school students has 
consistently shown that one-minute measures, such as DIBELS, 
provide scores that are strong predictors of reading comprehension, 
not only in English (Espin & Deno, 2016; Morris et al., 2017; Reschly et 
al., 2009), but also in more transparent orthographies (Massonnié et 
al., 2019). Research on the relationship between these two variables 
using longer ORF measures is not so abundant, but some studies 
have shown medium to high correlations between these scores and 
reading comprehension measures in a wide range of orthographies in 
primary school years (Angelelli et al., 2021; Nevo et al., 2020; Santos 
et al., 2017). However, a direct comparison of the findings of these 
studies is not possible due to variations in the reading comprehension 
measures, type, and length of texts used to assess fluency, and the 
range of grades covered in the study. To our knowledge, there are 
only a couple of studies comparing conjointly the predictive power 

of the scores in one-minute ORF tests and in longer measures. In the 
study conducted by Daane et al. (2005) described above, the results 
showed that both scores (WRCPM at 1-minute or a 3-minute mean) 
had positive correlations with reading comprehension. Valencia et al. 
(2010) also examined correlations between reading comprehension 
scores and the three ORF indicators measured at the two time 
intervals. They found that correlations between comprehension and 
the rate and WRCPM scores were similar regardless of whether ORF 
scores were measured after one or three minutes of time. Regarding 
accuracy, although the authors indicated that “correlations between 
accuracy and ITBS comprehension increased at 3 minutes of reading 
for grades 2 and 4, suggesting that, in general, having students read 
for slightly longer may increase the predictive power of accuracy 
scores” (Valencia et al., 2010, p. 278), differences were not meaningful 
(grade 2: -.37 vs. -.43; grade 4: -.35 vs. -.42). 

In conclusion, although there is evidence that there is a decrease 
in ORF scores in longer tasks, compared to one-minute tasks, the 
association with reading comprehension seems to be similar. 
However, as indicated before, only two studies investigated the 
relationship between reading comprehension and ORF measured at 
two time intervals. Historically, the CBM-based score WRCPM has 
been used as a measure of general reading proficiency and therefore 
this claim can be only made if validity evidence is presented, namely 
validity evidence based on the relations to other variables such as 
reading comprehension (Espin & Deno, 2016). Therefore, more studies 
are needed to address whether ORF scores measured at one minute 
or at longer times are equally valid. Moreover, the research described 
was conducted with English readers and, therefore, it is unclear 
whether results can be generalized to other languages with a different 
degree of orthographic depth. As previously indicated, English is 
an opaque orthography with a very high number of complexities 
and inconsistencies between sounds and letters (Seymour, 2008; 
Seymour et al., 2003). Therefore reading automaticity is harder to 
develop in English than in more transparent orthographies (Suggate 
et al., 2014). Thus, it remains unclear whether performance decreases 
across time observed in longer ORF tasks also occurs when reading in 
intermediate and transparent orthographies, where automaticity is 
developed much easier.

The main goal of the present study was to explore the ORF 
endurance hypothesis (Deeney, 2010; Valencia et al., 2010). To 
achieve this goal, we investigated whether the three commonly 
used indicators of ORF – accuracy (number of errors during 
reading), speed (rate of reading), and an indicator that combines 
both accuracy and speed of reading (WRCPM) – vary as a function 
of the time interval during which they are measured and if they 
are equally good predictors of reading comprehension in an 
intermediate depth orthography – European Portuguese. The 
following research questions were addressed: (1) does reading 
accuracy and speed decrease with reading time?; (2) how do 
informal ORF scores at one and three minutes predict reading 
comprehension on a standardized comprehension measure? Based 
on the results of previous studies, conducted with English readers, 
we expect a decrease in accuracy and speed with reading time. We 
also expect that ORF scores taken at one- and three-minute reading 
are equally strong predictors of reading comprehension.

Method

Participants

The sample consisted of 159 students from the second (n = 50, 
mean age = 7.88, SD = 0.33; 64% were girls), third (n = 52, mean age 
= 9.06, SD = 0.37; 44.2% were girls), and fourth grades (n = 57, mean 
age = 10.16, SD = 0.41; 50.9% were girls). All students attended public 
schools in the north of Portugal. The sample included only children 
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who had European Portuguese as their first language. None of the 
children were receiving special education services.

Measures

Oral Reading Fluency

Three narrative texts were used to measure oral reading fluency: 
Pirate’s son (706 words), A Cat with special powers (667 words), 
and Christmas in Boticas (1161 words). The first two texts were 
the transcriptions of a listening comprehension test (Santos et al., 
2015) and the third was retrieved from an unpublished ORF test 
created by the research team. Students were asked to read each 
text aloud, with accuracy, speed, and with proper expression, and 
the test administrator monitored the duration of the reading and 
wrote down students’ errors. The order of texts’ administration 
was counterbalanced. Students’ reading was also recorded for later 
rescoring and interrater reliability checks.

After the assessment, three ORF scores were computed for each 
text: (1) accuracy – scored as the number of errors in each minute. 
Mispronunciations, substitutions, insertions, omissions, and words 
incorrectly read and not corrected within 3 seconds were scored as 
errors. Self-corrections within 3 seconds after the error, repeated 
words, mispronunciations due to dialect or regional variations, 
hesitations, or words read slowly but correctly were not scored as 
errors; (2) rate – scored as the number of words read, correctly or 
incorrectly; (3) WRC – number of words read correctly. The three 
types of scores were calculated at 1 minute, 2 minutes and 3 minutes 
of reading. The mean number of errors and WRC per minute (WRCPM) 
considering the total three minutes were also computed.

Fifteen students (five from each grade) were randomly selected 
from the database and their readings were independently scored by 
a second rater. Interrater agreement, assessed using the intraclass 
correlation coefficient, ranged between .99 and 1.00. 

Reading Comprehension

To measure reading comprehension, we used a standardized test – 
the Reading Comprehension test with narrative texts (Santos et al., 2017; 
Santos et al., 2016) – validated for Portuguese primary school students. 
This is a norm-referenced test that is composed of three vertically scaled 
test forms (TRC-n-2, TRC-n-3, and TRC-n-4), each aimed at assessing 
second, third, and fourth graders, respectively. Each test form includes 
four texts to be read silently by the students and 27 multiple choice 
items with three options that assess literal comprehension, inferential 
comprehension, critical comprehension, and reorganization. Each 
correct answer is scored as 1. Reliability coefficients (Kuder-Richardson 
formula 20, person separation reliability, and item separation reliability) 
of the test forms ranged between .70 and .96. 

Procedure

Legal authorizations for data collection were obtained from the 
Portuguese Ministry of Education, school boards, and parents or legal 
tutors. Only students who returned the signed consent form were 
assessed. The ORF test was administered to students individually. 
The reading comprehension test was administered collectively to 
students in a single session in their classroom, without time limit. 
All tests were administered by trained psychologists, who followed 
the standardized instructions from the test manuals.

Statistical Analyses

In a first set of analyses, we considered the number of errors 
and WRC measured during the first minute of reading (minute 1), 

between the first and the second minute (minute 2), and between 
the second and the third minute (minute 3) obtained in the ORF 
measure. Rate was excluded from the analyses because exploratory 
analysis showed that the correlation between rate and WRC at each 
minute was almost perfect, i.e., close to one. In order to access the 
associations between time (i.e., minutes of reading) and the number 
of errors and WRCPM, two linear mixed models were calculated (one 
for each ORF indicator). In all models the fixed effects were time and 
grade, and the random effects were individuals and texts (responses 
from the same individual are correlated, as well as readings from 
the same text). The lme4 package (Bates et al., 2015) for R statistical 
software was used for this analysis.

In a second set of analyses, the mean number of errors and WRCPM 
considering the total three minutes were used. For this second set of 
analyses the scores obtained in the three texts were averaged. Paired-
samples t-tests were computed to compare the mean of the three 
minutes with the performance obtained in the first minute. Linear 
regression models were computed to investigate the contribution 
of these ORF scores to reading comprehension. This second set of 
analyses was performed using IBM® SPSS Statistics 27.

Results

Table 1 presents the results of linear mixed models. Regarding the 
number of errors, the results of the linear mixed model indicated a 
significant effect of time (B = 0.157, SE = 0.057, p < .001). For each 
minute more, in average, the number of errors increase in 0.157 
words. This effect occurs irrespective of the grade level, given that 
the interaction effect time × grade was not significant (p > .05).

Regarding the number of words read correctly (WRC) in each 
minute and rate, the main effect of time was also significant  
(B = -6.260, SE = 0.282, p < .001 and B = -6.175, SE = 0.271, p < .001, 
respectively). Per each minute more, in average, the number of 
words read correctly decreases 6.260 words and the rate of reading 
decreases 6.175 words. For these two scores, the interaction effect 
time × grade was not significant (p > .05), that is, the effect of time 
occurs irrespective of the grade level (see Table 1).

Table 1. Results for the Linear Mixed Models to Test for the Effects of Minute of 
Reading and Grade in Each Oral Reading Fluency Indicator

 
 

 
 

WRC Number of errors
B SE p B SE p

Fixed effects            
   (Intercept) 91.351 3.268 < .001 2.302 0.230 < .001
   Time -6.260 0.282 < .001 0.157 0.057 < .001
   Grade
  2 (ref.)
  3 16.608 4.508 < .001 -0.231 0.280 0 .410
  4 32.036 4.410 < .001 -0.069 0.273 0 .801
Random effects            
   ICC individual 0.895 0.310
   Between-individual 
variation 659.22 1.52

   ICC text 0.002 0.054
   Between-text variation 1.50 0.27

Note. WRC = words read correctly; Ref. = reference group; B = estimates; SE = standard 
error; ICC = intraclass correlation coefficient.

Table 2 presents descriptive statistics and paired-samples t-tests 
of differences in the number of errors and WRCPM considering either 
one minute of reading or the mean value obtained in three minutes 
of reading. The results indicate that the error score does not vary 
significantly when considering only the number of errors during 
the first minute of reading or the mean per minute over the three 
minutes. However, there were significant differences in WRCPM, 
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as it was higher if only the first minute of reading was considered 
compared to a three-minute mean score. 

Table 2. Descriptive Statistics and Paired-Samples t-tests for the Errors and 
Number of Words Read Correctly per Minute in Each Grade

Variable Mean SD Min. Max. t(df) p
Grade 2

Errors (1 minute)     2.87   1.31   0.67     6.67
  0.619(49)     .539

Errors (mean 3 minutes)     2.80   1.37   0.67     6.78
WRCPM (1 minute)   84.67 19.04 39.67 132.00

11.507(49) < .001WRCPM (mean 3 
minutes)   78.96 17.70 40.11 122.00

Reading comprehension   16.84   3.65   9.00   24.00
Grade 3

Errors (1 minute)     2.48   1.58   0.33     7.33
-0.727(51)     .470

Errors (mean 3 minutes)     2.57   1.55   0.11     7.11
WRCPM (1 minute) 104.71 24.57 67.00 175.00

14.789(51) < .001WRCPM (mean 3 
minutes)   97.94 23.94 60.44 168.00

Reading comprehension   16.92   4.52   8.00   25.00
Grade 4

Errors (1 minute)     2.65   1.57   0.00     6.67
-0.954(56)     .344

Errors (mean 3 minutes)     2.73   1.45   0.67     6.44
WRCPM (1 minute) 122.37 28.93 68.00 173.00

19.076(56) < .001WRCPM (mean 3 
minutes) 114.11 27.95 61.22 161.00

Reading comprehension   17.56   4.41   6.00   26.00
Note. WRCPM = words read correctly per minute; SD = standard deviation; Min. = 
minimum; Max. = maximum; df = degrees of freedom.

The number of reading errors did not predict reading 
comprehension for the second grade but had a significant and 
negative relationship with reading comprehension in the remaining 
grades, regardless of the time used to compute the scores (see Table 
3). WRCPM was a significant reading comprehension predictor in all 
grade levels, regardless of the considered time spent reading (see 
Table 3). Moreover, the percentage of variance explained by a one-
minute score and a three-minute mean score was similar.

Table 3. Regression Models of the Number of Errors and Words Read Correctly 
per Minute (1 or 3 minutes of reading) Predicting Reading Comprehension 
Scores in Each Grade

 b p R² R² adj.

Grade 2
Errors (1 minute)  .113    .441 .013 -.008
Errors (mean 3 minutes)  .029    .842 .001 -.020
WRCPM (1 minute)  .491 < .001 .241 .225
WRCPM (mean 3 minutes)  .498 < .001 .248 .232

Grade 3
Errors (1 minute) -.374    .006 .140 .123
Errors (mean 3 minutes) -.456    .001 .208 .192
WRCPM (1 minute)  .501 < .001 .251 .236
WRCPM (mean 3 minutes)  .521 < .001 .272 .257

Grade 4
Errors (1 minute) -.515 < .001 .265 .252
Errors (mean 3 minutes) -.496 < .001 .246 .232
WRCPM (1 minute)  .613 < .001 .376 .364
WRCPM (mean 3 minutes)  .610 < .001 .372 .361

Note. WRCPM = words read correctly per minute.

Discussion

The main goal of this study was to test the so-called ORF 
“endurance hypothesis” in an intermediate depth orthography. The 
first research question addressed whether ORF decreased across 

the reading time. The results indicate that the number of errors 
increased, and the WRC decreased as students advanced in reading 
in all grade levels. Consequently, in all grade levels, the number 
of words read during the first minute is higher than the average 
number of words read per minute as computed from the three-
minute reading. This finding is similar to those obtained in studies 
conducted with English readers (Daane et al., 2005; Valencia et al., 
2010). Therefore, the loss of endurance in reading seems to occur in 
all grade levels and is independent of the orthography, i.e., it does 
not seem to be exclusive of orthographies with more irregularities, 
in which reading automatization takes longer. Rather than due 
to linguistic factors, the observed changes in reading across time 
might be related to readers’ attentional mechanisms. Research has 
shown that the generation of the phonological code from print is not 
modular and that it requires attentional processes which are critical 
for reading (Reynolds & Besner, 2006; Shaywitz & Shaywitz, 2008). 
Thus, fluency tasks require sustained attention, which “comprises the 
vigilance and persistence necessary for maintaining concentration 
during continuous, repetitive activity” (Chenault et al., 2006, p. 
245). Therefore, it is likely that the longer the reading task, the more 
difficult for the reader to maintain his performance, leading to a 
higher number of errors and to a lower speed. Future studies should 
address this hypothesis by including sustained attention measures 
when addressing the performance across time in ORF measures.

The second research question explored whether informal ORF 
scores measured during the first minute were more predictive of 
reading comprehension, as measured by a standardized test, than 
scores calculated taking the three-minute reading. On the one hand, 
the number of errors during reading was a significant predictor of 
reading comprehension in grades 3 and 4, regardless of whether one 
or three minutes of reading were considered. The reasons for the 
inexistence of a significant effect in grade 2 are unclear but might be 
related to a low decoding efficiency in this grade, which increases in 
the following grades. Additionally, research in European Portuguese 
has shown that, in this orthography, reading speed is a stronger 
predictor of reading comprehension than accuracy (e.g., Cadime et 
al., 2017; Santos et al., 2020). On the other hand, the WRCPM was a 
significant comprehension predictor in all grade levels, regardless 
of the time spent reading used to compute WRCPM, and the size of 
the relationship between the ORF indicators and comprehension 
did not vary whether using a one-minute or a three-minute mean 
score. These findings are similar to those found in studies in a more 
opaque orthography – English (Daane et al., 2005; Valencia et al., 
2010). More notable is that these results are similar regardless of 
some methodological differences between studies. For example, in 
the studies by Valencia et al. (2010) and Daane et al. (2005), the tasks 
used to measure ORF also included comprehension questions, so that 
students knew that the goal of the reading task was to comprehend the 
texts, and instructions did not include any reference to the necessity of 
reading fast. On the contrary, in our study instructions stated that the 
goal was to read quickly, without errors and with appropriate prosody, 
and no comprehension questions about these texts were presented to 
the students. Thus, the decrease in performance in ORF tasks across 
time seems to be independent of the goal of the task perceived by 
the students. A second difference between our study and the one 
conducted by Valencia et al. (2010) was that they used different texts 
in different grades to assess ORF, but in our study the same three texts 
were used in all grade levels. Additionally, they used narrative and 
expositive texts to measure ORF and the standardized test they used 
to measure comprehension included several text genres, whereas only 
narrative texts were used in our study. This variation in text genres 
included not only in the ORF task but also in the standardized reading 
comprehension measure also does not seem to have an impact on the 
findings that ORF and reading comprehension are positively associated 
and that the size of this relationship does not vary as a function of the 
duration of the ORF measurement.
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Thus, our results suggest that scores obtained in one-minute ORF 
tests are as valid as scores obtained in three-minute tests, whether 
considering accuracy or speed ORF scores. This finding has important 
practical implications for assessment in educational settings: if both 
scores are equally valid, one-minute ORF tests should be preferred, for 
a more parsimonious assessment of readers. Using shorter measures 
is particularly important, given that, in a CBM system, students are 
measured frequently over time and scores are used to evaluate the 
effects of instruction on their progress (Espin & Deno, 2016). If the 
scores reveal a lack of progress, then changes in the instruction 
must be introduced (Bruhn et al., 2019). Thus, with a high number 
of students per class and frequent measurements that, in a CBM 
system, are usually weekly (Gesel & Lemons, 2020; Watt et al., 2020), 
using one-minute ORF measures instead of longer measures reduces 
significantly the time allocated for assessment and leaves more time 
for the instruction. 

A limitation of our study is related to the use of a small and not 
representative sample, which limits the possibility of generalization 
of findings. Future replication studies should include a more 
representative sample. A second limitation was that, given the low 
sample size in each grade level, it was not possible to study separately 
the performance of children with reading difficulties, given the loss of 
statistical power. As Deeney (2010) states, the lack of endurance – the 
ability to persist in the reading task across extended periods of time – 
may be particularly substantial in struggling readers or children with 
reading difficulties. Therefore, the decrease in performance in longer 
ORF tasks is expected to be more severe and there is a possibility that 
the one-minute tasks underrepresent the reading comprehension 
deficits of these students, contrarily to what happens with typical 
readers. Future studies with children with reading disabilities are 
also crucial because CBM methods, that include one-minute ORF 
measures, have systematically been used in response-to-intervention 
approaches as tools to identify students with reading disabilities and 
to make placement decisions for these students (Espin & Deno, 2016). 
Hence, validity evidence of ORF scores measured at different time 
intervals to achieve these purposes is also needed.

Another limitation of this study was that prosody was not 
analyzed. Prosody has been found as one of the main predictors of 
reading comprehension, especially in more advanced grades, when 
decoding is already mastered (Fernandes et al., 2018; Wolters et al., 
2020). Reading with prosody requires that the reader has segmented 
text according to major syntactic and semantic elements, which is 
crucial for the comprehension of the written text (Kuhn & Stahl, 
2003). Although we found a decrease in speed and accuracy across 
the time of reading, it is unclear if this decrease is accompanied or 
not by a decrease in prosody. It is also unclear whether the prosody 
levels collected in one-minute measures underrepresent readers’ 
construction of meaning from text or, on the contrary, whether a 
decrease in prosody as the reading advances leads to a less proficient 
use of information about syntactic and semantic boundaries and, 
consequently, to a lower comprehension level. Thus, future studies 
should not only consider the number of errors, rate of reading and 
WRCPM, but also prosody indicators.

In conclusion, the results of this study extend the findings of pre-
vious research that found evidence for a loss of endurance across 
reading time in ORF tasks by showing that this effect is also verified 
in orthographies other than English, but also emphasize that scores 
derived from one- or three-minutes of reading are similar indicators 
of reading comprehension and can be both be taken as indicators of 
general reading proficiency.
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