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Abstract. The main objective of this study was to examine the effectiveness of an intervention implemented by elementary
school teachers within the context of the Response to Intervention (RtI) model. For this purpose, a Tier 2 or secondary
intervention was implemented by Spanish-speaking teachers in grades K-3 after receiving training to implement Rtl
components with fidelity. A total of 1,923 at-risk students were assigned to treatment (in reading, 1 = 542; in math, n = 483)
or control (in reading, n = 406; in math, n = 492). Teachers were provided with a support system that included two web-
based training programs for reading (i.e., Letra program) and math (i.e., Primate program). Implementation fidelity was
analyzed using direct observations and self-reports. All students were assessed three times during the academic year. A
hierarchical linear growth modeling was conducted, and differences in the growth rate of reading and math performance
were analyzed between at-risk students who have received the intervention and those who have not received it. Children
at-risk in the intervention condition appeared to benefit more than at-risk children in the control condition. Moreover,
findings indicate that the earlier the intervention, the greater the percentage of students who leave the situation of risk of
learning difficulties in reading and math.
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The main guarantee of success of any educational system
is the effective learning of basic reading, writing, and
math skills. Unfortunately, not all students acquire an
adequate performance in the early grades. Longitudinal
studies carried out in transparent orthographies have
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demonstrated that there are numerous measures such
as print knowledge, phonological awareness, and alpha-
betic knowledge that can predict reading disabilities
(Bigozzi et al., 2016; Lyytinen et al.,, 2015). Likewise,
by using number-magnitude mapping and symbolic
numerical tasks (i.e., number line, symbolic comparison,
and place-value understanding), it is possible to identify
up to 79% of children with difficulties in mathematics
(Wong & Chan, 2019). These findings suggest the impor-
tance of evaluating and intervening early in these skills to
prevent learning disabilities (LD) in reading and math.
According to the most recent report published by
the Spanish Ministry of Education about specific
educational supports for students with LD within the
educational system, the psychoeducational assessment
of possible difficulties to learn the basic skills
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(i.e., reading, writing, and math) is carried out by the
end of second grade (Grafieras et al., 2012). Then, we
must wait at least two years to verify that we are facing
an instructional mismatch that might confirm an LD
diagnosis.

Thereby, the detection and early intervention of LD
have been included as a main priority in the Spanish
educational legislation (Boletin Oficial del Estado,
2013). In the Canary Islands, a Spanish autonomous
region located between three continents and composed
of seven islands in the Atlantic Ocean, this priority is
justified when we consider the average student achieve-
ment scores of the last decade. According to data from
the Canary Statistical Institute (Instituto Canario de
Estadistica [ISTAC], 2017), 7.2% of 8-year-old students
at the end of Grade 2 were eligible for early intervention
to avoid grade repetition. To address this challenge, it is
necessary to provide specialized training to teachers
who help these students with these academic skills.
Similarly, educational administrators at schools need
to supervise students who may or may not be at risk.

We need to ask ourselves the following question:
Could a Response to Intervention (RtI) framework be
an alternative to improve the academic performance of
these students? It has been suggested that an Rtl
approach is probably the best opportunity to improve
education for all students in general, and in particular
for those students at risk of experiencing LD (Tilly,
2006). Two Rtl approaches for the prevention and inter-
vention of academic and social problems have emerged:
Standard-treatment protocols and problem-solving
models (Lerner & Johns, 2012). In the present study,
we followed a standard-treatment approach, which
requires the use of the same empirically validated treat-
ment for all children with similar problems in a given
domain (Fuchs et al., 2003). The advantage of this
approach is a clear lack of ambiguity, which streamlines
decision-making for school staff. With scripted proto-
cols, everyone knows what to do; thus, treatment fidel-
ity should be maximized (Fuchs et al., 2010). RtI model
is organized into four essential components: (a) Multi-
level preventive system, (b) universal screening,
(c) progress monitoring, (d) and data-based decision
making (National Center on Response to Intervention
[NCRTI], 2010). The multi-level prevention system is
organized in three levels or tiers (i.e., Tier 1, 2, and 3),
with the quality and intensity of the intervention
increasing along the tiers. Tier 2 intervention refers to
additional instruction provided to students who are not
meeting the grade-level standards (Fuchs & Vaughn,
2012). Tier 2 intervention is explicit and systematic and
occurs in small groups from 3 to 5 students (Gersten
et al., 2020). In a review of studies on the Tier 2 RtI
implementation, Gersten et al. (2020) concluded that
approximately 30 minutes of small group instruction

https://doi.org/10.1017/SJP.2021.25 Published online by Cambridge University Press

per day (3-5 days per week) is highly effective for stu-
dents who are struggling or having difficulties with
learning to read. It has also been shown that this inter-
vention, when is carried out from 3 to 5 days a week
(Fuchs & Vaughn, 2012), throughout 10 to 15 weeks of
intervention, with a session duration of 20 to 40 minutes
(Lembke et al., 2012; NCRTI, 2010) is also effective for
students at risk for mathematics failure.

In this context, teachers require ongoing training to
ensure that they know how to implement early identi-
fication and intervention successfully. What teachers
know about the content they teach has been an impor-
tant area of study in teacher cognition research
(Loewenberg Ball et al., 2008). Shulman (1987) divided
the knowledge base of teaching into seven categories.
One of these categories, content knowledge, includes
knowledge of the subject and its organizing structures.
Different studies have found that teachers’ knowledge
has a direct impact on student performance (McCutchen
et al., 2002; Moats & Foorman, 2003). Therefore, suc-
cessful implementation of RtI begins with ensuring the
effectiveness of teacher professional development, and
meetings directed toward principals, general education
teachers, special education teachers, school psycholo-
gists, and school supervisors to be familiar with Rtl
requirements (Grosche & Volpe, 2013).

Implementing RtI Tier 2 in the Spanish Language

Most of the studies on RtI reading intervention come
from English-speaking countries. A systematic review
of less extensive, Tier 2 type interventions at the early
elementary level (kindergarten through 3rd grade) has
been conducted demonstrating positive effects on both
standardized and non-standardized measures of foun-
dational reading skills, and standardized measures of
language/comprehension (Wanzek et al., 2016). Never-
theless, there are fewer studies in a monolingual
Spanish-speaking population (Crespo et al., 2018;
Jiménez et al., 2010). Jiménez et al. (2010) conducted a
pilot study examining the effectiveness of the Program
for the Prevention of Specific Learning Difficulties in
Reading ([PREDEA] by its acronym in Spanish) in
grades K-2. The results revealed that the experimental
group achieved higher scores than the control group ina
phonological awareness task (i.e., isolating the first
sound of the word), letter-sound knowledge, and oral
reading fluency. However, the source of variation due
to school was not taken into account in this study. In a
second study, Crespo et al. (2018) analyzed the effects of
PREDEA by comparing the growth of students using
the Hierarchical Linear Modeling (HLM), controlling
the variability due to the subject (2™ level of the
HLM) and school (3" level of the HLM). The authors
found significant differences between the experimental
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group and the control group in vocabulary tasks in
kindergarten, and in phonological awareness tasks in
kindergarten and 18t grade. However, they did not
assess the fidelity of implementation. Consequently,
none of the reading studies in Spanish above mentioned
took into account many of the methodological features
that need to be considered to validate the effectiveness
of Rtl Tier 2 intervention (e.g., teacher professional
development, absence of standardized universal screen-
ing tools in the local population, monitoring of learning
progress, comparison of the experimental and control
groups in Tier 1 in terms of teaching practices in the
school and family context, socioeconomic factors, fidel-
ity of implementation).

Although there are few studies focused on Tier 2 math
interventions in the early grades of primary school
(e, 1% to 3™ grade), all of them also come from
English-speaking countries. Most have pointed out the
efficacy of Tier 2 interventions to improve the learning
rate of students at-risk for math failure (e.g., Bryant,
Bryant, Gersten, Scammacca, & Chavez, 2008; Bryant,
Bryant, Gersten, Scammacca, Funk, et al., 2008; Clarke
et al., 2014; Dennis, 2015; Dennis et al., 2015; Doabler
etal.,, 2019; Fuchs et al., 2005; Strand Cary et al., 2017). In
addition, a meta-analysis revealed that most of the
intervention programs carried out in Rtl Tier 2 interven-
tion focused on early basic math skills, finding a positive
effect on the performance of students from first to third
grade of primary education detected with difficulties in
this area (Dennis et al., 2016).

Insum, English studies seem to offer empirical support
to less extensive, Tier 2 type interventions at the early
elementary level. Although there are no Spanish studies
on Rtl Tier 2 math intervention, we have also taken into
account the methodological features that need to be con-
sidered to validate the effectiveness of Rtl Tier 2 inter-
vention. Therefore, this study aims to explore the
effectiveness of a Tier 2 RtI approach implemented by
teachers in elementary school. For this purpose, a Tier
2 or secondary intervention was implemented by Span-
ish teachers in grades K-1 (Reading program) and 1-3
(Math program) within an Rtl framework. In order to
ensure that all teachers had the knowledge to carry out
the students’ identification and intervention successfully,
they were provided with a support system that included
a web-based training program in reading (i.e., Letra pro-
gram) or math (i.e., Primate program). Information about
teachers’ reading or math practices, familiar socioeco-
nomic status, and home literacy or numeracy environ-
ment was collected from participants in the experimental
and control groups. Implementation fidelity was ana-
lyzed using direct observations and self-reports; inter-
ventions were implemented by in-service teachers,
offering a greater ecological validity than interventions
implemented by researchers or trained interventionists.
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To our knowledge, this is the first study conducted in a
Spanish-speaking country implementing a Rtl Tier
2 approach, overcoming methodological limitations of
previous studies, to address the needs of children who
are manifesting reading or math difficulties in the early
grades. Accordingly, this study addresses the following
research questions:

Research Question 1: Is the RtI Tier 2 intervention capa-
ble of causing differences in the growth rate of reading
and math performance (grades K-1%t 153" respectively)
between Spanish at-risk students who have received the
intervention and those who have not received it?

Research Question 2: Is the RtI Tier 2 intervention effec-
tive to reduce the risk of reading or math difficulties
(grades K-1%t 1%t-374, respectively) when is implemented
by in-service teachers?

Method
Participants

Schools

A total of 125 state schools in the Canary Islands partic-
ipated in the study: 62 schools in the experimental group
(EG) for the Reading program, 48 EG schools for the
Math program, and 15 control group (CG) for both pro-
grams. In order to guarantee that both groups were
equivalent in terms of socioeconomic level, the selection
and control was carried out by the educational adminis-
tration itself through the Agencia Canaria de Calidad Uni-
versitaria y Evaluacion Educativa ([Canarian Agency for
University Quality and Educational Evaluation]) from
Canarian Government.

Students

Figure 1 shows the overall sample study for both Read-
ing and Math programs.

At-risk Students. For the Reading program, students on
the experimental group and the control group were iden-
tified as at-risk by using a composite score of the
curriculum-based measurement (CBM) Indicadores de
Progreso de Aprendizaje en Lectura (IPAL) ([Indicators of
Basic Early Reading Skills] Jiménez & Gutiérrez, 2019) in
the fall and/or winter, calculated by averaging
unweighted standardized subtest scores (percentile <
25) and a specific cut-off score with sensitivity above
.80. For the Math program, this same criterion was used
for the CBM Indicadores de Progreso de Aprendizaje en
Matemdticas (IPAM) ([Indicators of Basic Early Math
Skills] Jiménez & de Ledn, 2019), except that the percen-
tile score was different (percentile < 20). For both pro-
grams, only students in the experimental group
identified as at-risk were considered eligible for Tier
2 intervention. In the Reading program, 225 at-risk
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Reading

Condition Participants Intervention

Families n=1,176

Classroom teachers
n=104
Tnterventionist
teachers n = 62

Students total K,n=1,071;
sample 1 7 =1.389
K, n=448;
EGR-T
1%, n=1775
K, n=225;
{ EGR H 1¥,n=317 |
Families n = 210
Classroom teachers
n=10
Students total K, n=341;
sample 14,1 = 308
CGR K, n=212;
15 n =194

Maths

Condition Participants Intervention

Families n= 1,702

Classroom teachers
n =105
Interventionist
tcachers n =48

Students total 15 n = 1,209, 20 5 :‘

sample 1,382;34 »n =1,078
1,0 =700;2M n =

544; 39, n =249

18,1 =250; 20, =
EGR H 189; 31,0 =44 ‘

Families n =413

EGR-T

Classroom teachers

3
b

SR

Students total 1, n =329;2M p =
sample 362; 3", n =344

1,0 =238 2% =
CGR H 158; 34, n =96 ‘

e B

Note. TG = Tixperimental Group; CG = Control Group; IGR-T = Experimental Group At-Risk - Total sample; TGR = Txperimental Group At-Risk -

Intervention sample; CGR = Control Group At-Risk, K = kindergarten.

Figure 1. Description of the Study Sample for both Reading and Math Programs

kindergarteners (47% girls and 53% boys; November age
M=5.18,SD=0.27) and 317 at-risk 1*" graders (48% girls
and 52% boys; November age M=6.26; SD=0.38)
received the Tier 2 intervention, while 212 kindergar-
teners (52% girls and 48% boys; November age
M=524, SD=0.29) and 194 1*" graders (49% girls and
51% boys; November age M=6.32; SD=0.39) where
detected at-risk in the control group. In the Math pro-
gram, 250 (51% girls and 49% boys; November age M =
6.30, SD=0.35), 189 (47% girls and 53% boys; November
age M =7.42, 5D =0.44), and 44 (57% girls and 43% boys;
November age M =8.50, SD = 0.40) at-risk students in 1t
27 and 3™ grade, respectively, received the Tier 2 inter-
vention, while 238 (53% girls and 47% boys; November
age M=6.33, SD=0.33), 158 (49% girls and 51% boys;
Novemberage M =7.36,SD =0.36), 96 (54% girls and 46%
boys; November age M =8.56, SD =0.46), where detected
at-risk in the control group. Although both researcher
assistants and teachers received the same instruction
about how to administer the CBM to the students, some
differences were observed in the risk prevalence rate
between the experimental and control groups. These
differences could be related to the experience in the
administration of assessment tools.

Classroom Teachers

General classroom teachers for both programs volun-
tarily filled out a questionnaire about the teaching prac-
tices in reading or math that they carried out in their
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classrooms. For Reading program, a total of 114 tutors
from the general classroom (i.e., Tier 1), 104 in the EG
and 10 in the CG, filled out the questionnaire, while for
Math program, a total of 126 teachers, 105 in the EG and
21 in the CG, volunteer to complete the questionnaire.

Teachers who Carried out the Intervention in Reading and
Math Programs

For Reading program, a total of 62 in-service teachers
participated in the study (91.6% female and 8.4% male).
The intervention teachers mainly had the specialty of
pedagogical updating (37.1%), therapeutic pedagogy
(25.2%), classroom tutors (17.7%), and teachers that
were members of the school management staff (6.5%).
For Math program, 48 in-service intervention teachers
participated in the current study (87.5% females, and
12.5% males). 39.6% had the specialty of pedagogical
updating, 18.8% had the therapeutic pedagogy spe-
cialty, 25% were classroom tutors, 14.6% were members
of the school management staff, and 2% were specialist
teachers (i.e., music, physical education, or foreign lan-
guage teachers). All teachers taught reading and math
in Spanish. Most of the intervention teachers were part
of the Red de Centros Innovadores para la Continuidad
Escolar - Programa Infancia [Network of Centers for
School Continuity- Childhood Program] that depends
on the Department of Education of the Government of
the Canary Islands, and their dedication was focused on
participating in the program, receiving training and
providing support to students inside or outside the
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classroom depending on the decision of each school.
The rest of the intervention teachers could participate
if they had the time required for the support sessions.
Those children who received the intervention outside
the classroom, once the session ended, they returned to
the ordinary classroom to receive the core program.

Families

For the Reading program, a total of 1,386 families
answered the questionnaire on early literacy practices at
home. The EG included 1,176 families (kindergarten=
39.5%, 1% grade = 60.5%), while the CG included 210 fam-
ilies (kindergarten=>56.2%, 1% grade=43.8%). For the
Math program, a total of 2,115 families participated in
this study by filling out a questionnaire on home numer-
acy practices. Both questionnaires are described below in
the measures section. The EG included 1702 families (1%
grade =36.5%, ond grade =37.4%, and 3rd grade=26.1%),
while the CG included 413 families (1> grade =27.6%, ond
grade=36.8%, and 3™ grade=35.6%). Regarding the
socioeconomic aspects for Reading sample, the hypothe-
sis testing contrast through Pearson’s test » revealed that
there were no significant differences between the groups
in the father’s income x2(4) =3.75; p=.44, the mother’s
income x2(4) =5.78; p= .22, or the father’s education level,
Y2(6)=7.20; p=.30. However, the analysis revealed differ-
ences between groups in the mother’s education level,
%°(6)=13.51; p=.04. A frequency analysis was performed
for each range in the category to find where the differ-
ences were. Both groups have a similar percentage of
uneducated mothers, with primary studies, and higher
degrees. The main differences were found in the school
graduate and the diploma. Furthermore, non-differences
were found between families” incomes in the math sam-
ple, fathers, v*(3)=4.95, p=.176; mothers, v*(3)=2.92,
p=.404, nor in the educational level, fathers, (1)=2.47,
p=.116; mothers, x*(1) =.86, p = .353.

Measurements

Student Reading Outcomes and Instruments

Reading Screening Measures. In order to detect the risk
status of the students and compare the growth curves
between the experimental group at-risk (EGR) and the
control group at-risk (CGR), the three alternate forms of
screening (i.e., fall, winter, spring) of the CBM Indica-
tors of Basic Early Reading Skills (IPAL) were adminis-
tered to kindergarten and 1% grade-students. In
kindergarten, IPAL includes the following measures:
Alphabetic knowledge, phonological awareness, con-
cepts about print-questions, concepts about print-
images, and riddles. In 1** grade, IPAL includes the
following measures: Alphabetic knowledge, phonolog-
ical awareness, concepts about print-questions, non-

https://doi.org/10.1017/SJP.2021.25 Published online by Cambridge University Press

Piloting the Response to Intervention Model 5

sense words fluency, maze sentences, and oral reading
fluency. All these measures were individually adminis-
tered to the students. The validity and reliability of the
IPAL have been widely analyzed (Gutiérrez et al., 2020;
Gutiérrez et al., 2021). The composite score of the
IPAL has shown significant and positive indexes of
alternate-form reliability (kindergarten r=.66 to .78; 1%
r=.87 to .91) concurrent (kindergarten r=.76; 1> r = .85)
and predictive validity (kindergarten r=.57 to .75; 1°
r=.71 to .80) (Gutiérrez et al., 2020; Gutiérrez et al.,
2021). ROC curve analysis revealed Areas Under the
Curve (AUCs) from .83 to .97 in kindergarten and .97 to
98 in 1% grade (Gutiérrez et al., 2020; Gutiérrez et al.,
2021).

Student Math Outcomes and Instruments

Math Screening Measures. Students were administered
the CBM Indicators of Basic Early Math Skills (IPAM)
for 1%, 274 and 3™ grade. The IPAM includes three
alternate forms (i.e., fall, winter, and spring) of five
screening measures: Quantity discrimination (QD),
multi-digit computation (MC), missing number (MN),
single-digit computation (SC), and place value (PV). The
validity and reliability of the IPAM have been widely
analyzed (de Leén et al., 2021; de Leén, Jiménez, Garcia
et al., 2020; de Ledn, Jiménez, & Herndandez-Cabrera,
2020). The IPAM has shown adecuate indexes of
alternate-form reliability (1** r=.77 to .80; 2" y= 71 to
.82; 3™ = .86 t0 .90) concurrent (1% r = .69; 274 = .71; 3¢
r=.56) and predictive validity (157 = .61 to .64; 2" r = .59
to .69; 3™ r= 46 to .51) (de Leén et al., 2021; de Ledn,
Jiménez, Garcia et al., 2020). Confirmatory Factor Anal-
ysis were performed to explore the IPAM construct
validity, showing adequate fit indexes: y*, p > .05; TLI
> .95; CFI > .95; RMSA < .06; SRMS < .08 (de Ledn,
Jiménez, & Herndndez-Cabrera, 2020; Jiménez & de
Ledn, 2017a; Jiménez & de Leodn, 2017b,). ROC curve
analysis revealed Areas Under the Curve (AUCs) from
.83t0.87in 1% grade, .91 t0.96 in 2" grade, and .77 to .80
in 3 grade (de Leén et al., 2021; de Ledn, Jiménez,
Garcia et al., 2020).

Home and Teacher’s Literacy Practices

Early Literacy Practices at Home Questionnaire. To control
the influence of socioeconomic status and early home
literacy practices, the questionnaire was designed con-
sidering the components of the Home Literacy Model
(Sénéchal & LeFevre, 2002). The first part consisted of a
survey of the parents’” educational and income levels.
The second part of the questionnaire consisted of
18 items measuring the frequency of home literacy prac-
tices using a 4-point Likert scale (a=.78). These items
were constructed by trying to evaluate four dimensions
of the home literacy practices: Motivational, functional,
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recreational, and instructional. A Confirmatory Factor
Analysis was conducted to analyze the construct valid-
ity of the questionnaire, and the fit of the data to the
proposed two-level factor structure was confirmed, y* =
820.38,df=131, p <.001, ¢*/df=6.25; CFI=.97, TL1=.97,
RMSEA =.07,90% CI[.06, .07], SRMR =.06. The reliabil-
ity analysis revealed suitable indices for the second-
order factor Early Literacy Practices at Home (o=.87),
and for each of the first-order factors (instructional, ®
=.79; recreational, ® =.76; functional, ® =.80; and moti-
vational, ® =.83). The ANOVA of a repeated measures
factor and an intergroup factor (i.e., control and exper-
imental) revealed that the interaction between both fac-
tors was not significant F(2, 95)=1.36, p=.25,
confirming that there were no differences between EG
and CG in the early literacy practices at home.

Reading Teaching Practices Questionnaire (Jiménez,
1986). This questionnaire contained information corre-
sponding to different approaches to teaching reading
that support bottom-up (e.g., phonics instruction) or
top-down processes (e.g., whole language approach). It
is made up of 17 items with a 3-point scale about the
frequency with which teachers use different practices
for teaching reading (a=.84). A Confirmatory Factor
Analysis was conducted to analyze the construct
validity of the Reading Teaching Practices Questionnaire.
Goodness-of-fit-indices indicated an adequate fit for the
questionnaire: y*=132.9, df=117, p=.001; y*/df=1.13;
CFI=.94; TLI=.93; RMSEA =.03, SRMR =.07, 95% CI
[.0, .06]. While the first factor represents the whole lan-
guage instruction, the second factor represents the pho-
nics instruction. The reliability analysis revealed suitable
indices for each of the first-order factors (whole language,
o =.82; phonics, ® =.77). The ANOVA revealed that the
interaction was not significant F(1, 112)=3.12, p =.08,
confirming that there were no differences between EG
and CG in their reading teaching practices.

Home and Teacher’s Numeracy Practices

Home Numeracy Questionnaire (Peake, 2015). The first
part consisted of a survey of the parents’” educational
and income levels. The second part of the questionnaire
consisted of 30 items with a 4-points scale about the
frequency with which they do formal and informal
numeracy activities on their own or with their children
(a.=.85). A CFA was conducted to analyze the construct
validity of the scale, and the goodness-of-fit-indices
indicated an adequate fit for the proposed two-level
factor structure: x2:348.02, df=166, p=.001; xz/ df=
2.09; CFI=.92; TLI=.91; RMSEA=.04, SRMR=.04,
95% CI [.03, .05]. The reliability analysis revealed suit-
able indices for the second-order factor Early Math Prac-
tices at Home (w=.84), and for each of the first-order
factors (recreational, ®=.63; student capacity, ®=.76;
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self-perception of parental figure, ®=.76; and familiar
support, ® =.54). Similar results to those found in early
literacy practices at home were also obtained for early
numeracy practices at home because the interaction was
not significant either F(2, 89)=1.03, p=.37.

Math Teaching Practices Questionnaire (Jiménez, 2020).
This questionnaire includes ten scales: (1) Teachers’
activities to teach math (4 items, a=.79), (2) collabora-
tion among teachers (8 items, a=.90), (3) importance of
the basic contents (6 items, a=.84), (4) instructional
strategies in numbers and their relationship (13 items,
a=.93), (5) instructional strategies in addition and sub-
traction (8 items, 0.=.93), (6) instructional strategies in
multiplication and division (8 items, a.=.96), (7) instruc-
tional strategies in problem-solving (5 items, o=.87),
(8) assessments (6 items, o =.87), (9) homework (6 items,
a=.89), and (10) motivation (6 items, a=.80). All the
scales are 5-point Likert scale. In the analysis of Math
Teaching Practices Questionnaire, scales 4, 9, and 10
showed adequate model fit, with a significant y*(p < .01),
and model fit indices greater than .95 (i.e., CFI, TLI), the
higher RMSEA index at .06, and the SRMR index less
than .08. The rest of the scales showed an absolute fit of
the model, when all the fit indices of the model were met,
with y? not significant (p > .05), the fit indices of the model
being above .95 (i.e., CFI, TLI), the RMSEA index less
than .06, and the SRMR index less than .08. Similar results
to those found in teaching practices in reading were
obtained for teaching practices in math because the inter-
action was not significant either F(4, 76)=1.59, p=.16.

Dimensions of Intervention

Support System

Web-based Training Program (WBT). One of the most
important tools within the support system component
to ensure fidelity is the training of teachers who will
launch the implementation of the Rtl model (Johnson
et al,, 2006). The principal aim is to give teachers the
knowledge and strategies to effectively carry out the
RtI model in their classrooms when teaching reading or
math. For Reading program, teachers were enrolled in
the Letra WBT! (Jiménez et al., 2020). Letra includes three
modules: theoretical, assessment, and intervention. The
theoretical module includes information about the Rtl
model, reading LD prevention and intervention, and
teaching strategies for phonemic awareness, alphabetic
knowledge, vocabulary, fluency, and comprehension.
The assessment module provides information about the
use and administration of the IPAL (Jiménez et al., 2020).
Finally, the intervention module includes information on
how to act within RtI Tier 2 using IAERI [Instructional

1See http:/ /letras.ull.es/


http://letras.ull.es/
https://doi.org/10.1017/SJP.2021.25

Activities for Early Reading Improvement] (Jiménez,
Rodriguez et al.,, 2019). For math program, teachers
were enrolled in the online formative program Primate’
(Jiménez, 2020). Primate includes three modules: Theoret-
ical, assessment, and intervention. The theoretical mod-
ule includes seven tutorials: Math learning disabilities
(MLD) and RtI model, basic principles of instruction in
MLD, numbers, computation, and problem-solving.
The assessment module provides information about
the use and administration of the IPAM (Jiménez,
2020). Finally, the intervention module includes infor-
mation on how to act within RtI Tier 2 using IAEMI
[Instructional Activities for Early Math Improvement]
(Jiménez, Villarroel, et al., 2019). In each of the theoret-
ical training tutorials, teachers had to repeat the
following steps: 1) Answer the previous knowledge
questionnaires on that section (i.e., pretest); 2) see at least
three times each theoretical tutorial; 3) answer the eval-
uation questionnaires of each tutorial (i.e., posttest).

For Letra WBT, the analyses revealed a significant
effect, F(6, 56)=95.71; p < .001, n*,=.91, of the intra-
subject factor (i.e., pretest and posttest) on the set of
dependent variables (i.e., Rtl, phonemic awareness,
alphabetic knowledge, vocabulary, fluency, and com-
prehension modules). For Primate WBT, results revealed
a significant effect, F(7, 41)=107.6, p < .001, nzp =.94 of
the intra-subject factor (i.e., pretest and posttest) over
the dependent variables (i.e., MLD and RtI model, basic
principles of instruction in MLD, numbers, computa-
tion, and problem-solving).

Corrective Reading Program. The IAERI (Jiménez,
Rodriguez et al., 2019) is included in the Letra WBT. It
is a structured Tier 2 reading intervention designed
based on the principles of systematic and explicit
instruction and the use of modeling, scaffolding, and
feedback (Gersten, Compton, et al., 2009). It includes
structured activities and materials based on the devel-
opment of phonological awareness, alphabetic knowl-
edge, vocabulary, fluency, and comprehension. The
IAERI includes instructional activities presented as a
worksheet that collects the necessary materials and the
instructional sequence to carry it out:

1. Activity presentation (give to the student information

about the content of the lesson before it beginning).

2. Modeling (provide the student examples of how to
represent domain content).

3. Group guided practice (every child watches a teacher
model how to solve the task. Students ask questions
until they are able to understand. Then, the teacher
turns over the task to the students).

4. Corrective feedback (students receive feedback
aimed to improve their performance).

2See http:/ /primate.ull.es/
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5. Individual guided practice (each student solves the

task alone in their own sheet).

6. Corrective feedback (students receive feedback

aimed to improve their performance).

7. Independent practice (each student solves the task

alone in their worksheet).

8. Corrective feedback (students will receive feedback

aimed to improve their performance).

The materials have been designed both for students
and teachers to guide teachers’ instruction and guar-
antee that all teachers are conducting the same instruc-
tional methodology (see an example in Appendix A.1).
Teachers were given a sheet to daily register students’
attendance, and components or activities worked out
during the sessions. Kindergarten students received an
average of 34.3 (SD = 17.2, minimum =4, maximum =
75) intervention sessions; and 34.1 (SD = 16.3, mini-
mum =3, maximum =73) intervention sessions in 18t
grade. For both CBM and the instructional sequence
proposed in the IAERI, teachers marked whether the
screening process was completed through the Fidelity
of the Assessment Scale, and also whether the lesson
steps were completed after each lesson through the
Fidelity of the Intervention Scale.

Corrective Math Program. The IAEMI (Jiménez, Villar-
roel, et al., 2019) are included in the Primate WBT. It is
composed of RtI Tier 2 intervention activities designed
based on the principles of systematic and explicit
instruction and the use of modeling, scaffolding, and
feedback to help students at risk of achieving the skills
needed for early success in math (Gersten, Beckmann,
et al.,, 2009). TAEMI includes material based on the
development of number mastery, numerical concepts
and applications, computation, and problem-solving
strategies. The materials have been designed both for
students and teachers to guide teachers’ instruction and
to guarantee that all teachers are conducting the same
instructional methodology. Therefore, teachers have a
worksheet with information about how to use each one
of the student worksheets. IAEMI includes instructional
activities that are presented as a worksheet that collects
the necessary materials and the instructional sequence
similar to that described for the reading intervention
(see an example in Appendix A.2). The IAEMI materials
are organized in the following components: counting,
estimation, magnitude comparison (non-symbolic),
number composition and decomposition, number iden-
tification, number reading and writing, number repre-
sentation, number relationships, number comparison,
single-digit computation, problem-solving, and multi-
plication. The IAEMI includes concrete manipulatives
and visual and abstract representations, allowing stu-
dents to move from a concrete understanding to a more
abstract one. This material contains different difficulty
levels and sufficient examples for each content and
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activity. Teachers were given a sheet to daily register
students’ attendance, and components or activities
worked out during the sessions. In 1* grade-students
received an average of 41.28 (SD = 12.78, minimum = 13,
maximum = 68) intervention sessions; 38.41 (SD = 12.80,
minimum = 19, maximum =73) in ond grade; and 38.48
(SD=8.95, minimum =16, maximum =56) intervention
sessions in 3™ grade. For both CBM and the instructional
sequence proposed in the IAEMI program, teachers
marked whether the screening process was completed
through the fidelity of the assessment scale, and also
whether the lesson steps were completed after each
lesson through the fidelity of the intervention scale.

Implementation Fidelity

Two scales were used to analyze the fidelity of the
implementation: Fidelity of the intervention scale and
fidelity of the assessment scale. Both of them were
designed in two modalities: Self-report and direct obser-
vation. The external observation scales contain the same
items as the self-report scales but presented in third
person. In addition, the external observers had a rubric
that helped them to interpret the IPAL and IPAM and
the IAERI and IAEMI external observation scales.

Fidelity of the Intervention Scale. This scale assesses the
accuracy with which teachers follow the instructional
sequence proposed in the IAERI and IAEMI (see an exam-
ple of the self-report in Appendix A.3). It includes twelve
items in a 5-point Likert-type scale (0 =rnone, 1 =little, 2=
some, 3=most, 4=all). Regarding the implementation of
the reading instruction, both the self-report and the exter-
nal observation scale showed adequate indices of internal
consistency (a =. 94; o= .85, respectively). As for the ICC,
the fidelity of the intervention scale showed a 94.65% of
agreement, 95% CI [.91, .97] between two observers who
made five observations together (i.e., 30% of the follow-up
scores). Concerning the accuracy with which teachers
followed the instructional sequence proposed for the
TIAEM]I, both self-report (0.=.92) and direct observation
(0=.94), ICC=.84, 95% CI [.74, .91] modalities showed
adequate indexes of reliability.

Fidelity of the Assessment Scale. This scale assesses the
accuracy with which teachers follow the instruction of
the administration of the IPAL and IPAM (see an exam-
ple of the self-report in Appendix A.4). It includes
twelve items for the IPAL and eleven items for the IPAM
in a 5-point Likert-type scale (0 =none, 1 =little, 2 = some,
3=most, 4 =all). In the Reading program, both the self-
report and the external observation scale for the self-
evaluation of the application of the IPAL tool showed
adequate indices of internal consistency (o0=.92; 0. =.84,
respectively). Regarding the ICC of the global observa-
tion scale, there was an 84.22% agreement, 95% CI [.74,
.90] between two observers who made five observations
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together per month for five months (i.e., 30% of the
follow-up scores).

In the math program, direct observations were done
at least once to every teacher (i.e., single observation),
with 25% of the teachers being observed monthly. Both
self-report (0=.93) and direct observation, calculated
using all single observations and an average value cal-
culated for each teacher monthly observed (a=.70), ICC
=.85, 95% CI [.74, .91] showed adequate indexes of
reliability at or above .70.

Overall, the total average score of fidelity revealed an
adequate implementation of the Reading program (M =
3.27, SD = 41), with a fidelity of 82%, and the math
program (M =3.27, SD =.31), with a fidelity of 81.8%.

Procedure

A collaboration agreement was established between the
Department of Education and Universities of the Canary
Islands Government and the Universidad de La Laguna for
the development of the “Rtl (Response to Intervention)
model for prevention and reading, writing and mathe-
matics performance improvement program in early
childhood education and primary education centers in
the Autonomous Community of the Canary Islands”
(Boletin Oficial de Canarias, 2017). Through this agree-
ment, teachers from primary education schools in the
Autonomous Community of the Canary Islands were
offered the possibility to receive training in the Rtl Model.
All participants received a teacher certification provided
by the Department of Education to qualify as reading or
math specialists. Consequently, all procedures per-
formed in the present study involving children, teachers,
families, and school supervisors were in accordance with
the ethical standards of the Department of Education
from the Canary Government.

Once the participating schools distributed through-
out the Autonomous Community of the Canary Islands
were established (experimental condition), the Canar-
ian Agency for University Quality and Educational
Evaluation selected 15 control schools located in the
capital islands (i.e., Gran Canaria and Tenerife) that
were equivalent in SES to the experimental schools.
Moreover, meetings were directed toward principals,
general education teachers, counselors, and inspectors
so that all were familiar with RtI requirements.

For the correct development of the study, a schedule
was established for both Letra and Primate WBT, begin-
ning the online training of teachers belonging to the
experimental condition with a duration of 12 weeks
(i.e., from September to November) to guarantee that they
knew to implement a Tier 2 intervention program and to
assess and identify students at-risk. Due to the Canary
Islands are made up of seven islands,face-to-face training
was carried out in the provincial capitals (i.e., Tenerife
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and Gran Canaria). Therefore, teachers from the other
island needed to travel from their islands to the capital
ones. Teachers received a total of four face-to-face sessions
lasting four hours each. These face-to-face meetings were
held to guarantee the proper administration of the IPAL
and IPAM, and the implementation of the IAERI and
IAEMI by the teachers. For this purpose, teachers fol-
lowed the instructional methodology established for Tier
2. Likewise, teachers were provided with guidelines to
carry out decision-making. The first meeting was held
before the start of the theoretical training. Each of the
subsequent meetings was held before the administration
of Forms A, B, and C of IPAL and IPAM (i.e., fall, winter,
and spring). During this period, the teachers received the
constant support of three academic mentors from the
Learning Disabilities, Psycholinguistic and Information
and Communication Technologies (DEAP&NT) research
group of the Universidad de La Laguna, using queries
forums hosted on the Letra and Primate WBT and during
face-to-face meetings. EG assessments were carried out
by the intervention teachers who received the training in
the Letra and Primate. Teachers and research assistants
used the Rtl website® to identify students’ risk status.
They introduced the raw score obtained by the students
in each IPAL and IPAM measures. The RtI website iden-
tifies with a red dot those students who are at-risk for
reading or math difficulties, and with a yellow dot those
who are at low-achievement. Furthermore, the website
uses all the students’ scores throughout the year to create
graphs that facilitate their progress monitoring. The
teachers recorded the results obtained by the students
in the Rtl website and used the evaluation data to identify
at-risk students, decide which students should join the
intervention group, and for intervention decision-making
(i.e., which components to focus on more intensely). It
was indicated that the teachers should always choose
those students at-risk to join the intervention group. Once
at-risk students were identified, the teachers formed inter-
vention groups made up of a minimum of three and a
maximum of five students. The 17-week intervention was
carried out from January to May, with a frequency of
three to four sessions per week and a duration of 45 to
55 minutes per session.

For the evaluation of the control group, 19 graduated
students in psychology or education were trained in the
administration of the IPAL and IPAM and the insertion
of CBM data on the Rtl website in three four-hour
sessions (one per quarter). Each examiner was assigned
a school at the beginning of the course, so that some
schools had two examiners, and others had one.

To guarantee the fidelity of the implementation, EGR
teachers responded to monthly self-reports focused on
the IPAL or IPAM administration and the IAERI or

3http:/ /webrti.ull.es
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IAEMI implementation. Likewise, external observations
were made from the administration of IPAL or IPAM,
and the implementation of the IAERI or IAEMI. To do
this, the teachers in the EGR were subdivided into two
groups: Follow-up observations and single observations.
The follow-up observations group was composed of 30%
and 25% of the participating reading and math teachers,
respectively. These teachers were assigned an observer at
the beginning of the program, who made monthly obser-
vations of the administration of IPAL or IPAM, and the
implementation of the TAERI or IAEMI. 75% of the
teachers were part of the single observation group, and
they were observed only once, both for the administra-
tion of the IPAL or IPAM, and for the implementation of
the TAERI or IAEMI. When organizing the single obser-
vations, it was taken into account that the observations
of the assessment and intervention were not carried out
during the same month, as well as the distribution of the
schools on the islands. 30% of the follow-up observations
were carried out with two observers, with the aim of
evaluating the reliability between judges. To carry out
the external observations, 19 graduated students in psy-
chology were trained in the administration of the IPAL or
IPAM, the implementation of the IAERI or IAEMI in
three four-hour sessions (one per quarter), and the use
of the fidelity of the intervention scale and fidelity of the
assessment scale.

To verify the absence of differences in the family
environment and the instructional practices of the gen-
eral classroom teachers, belonging both to the experi-
mental and control group, the Home Numeracy and
Early Literacy Practices at Home Questionnaires were
delivered to the families of the participating students; a
link was also sent to each general classroom teacher for
complete the Reading Teaching Practices Questionnaire
and Math Teaching Practices Questionnaire through the
Google Surveys system.

Data Analysis

Hierarchical linear models (HLM) (Raudenbush & Bryk,
2002) were conducted to analyze the growth paths of the
EGR and the CGR. To compare the growth curves
between the EGR and CGR group, a composite IPAL
(C-IPAL) score and a composite IPAM (C-IPAM) score
were calculated. Both C-IPAL and C-IPAM measures
were calculated using the percent of maximum possible
(POMP) method (Cohen et al., 1999), which makes each
scale range from 0 (= minimal possible) to 100 (= maximum
possible). The resulting POMP-transformed scores can be
interpreted as percentages of the maximum possible score
(Moeller, 2015). In order to build the HLMs, we followed a
step-by-step procedure recommended by Peugh and
Heck (2017) to conduct three-level longitudinal analyzes.
Both linear and quadratic models were explored (Peugh
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& Heck, 2017; Raudenbush & Bryk, 2002). The likelihood-
ratio test and deviance statistics were used to choose
the HLM model with the best fit (Raudenbush & Bryk,
2002). When collinearity (r < —.80, > .80) effect was found
between the intercept and the time set as random effects,
both in the student and the school levels, only the time
remained as random effect (Barr et al., 2013).

Results

The analysis of residuals revealed that all models meet the

The unconditional baseline model (i.e., model 0)
showed that the ICC value due to the school was .16
for kindergarten, and .15 for 13t grade, pointing out the
need for keeping the school level within the estimated
models. Unconditioned growth models (i.e., model after
including the time, but before adding the group)
revealed that C-IPAL showed significant growth for
both kindergarten and 1°' grade-students (i.e., growth
was > 0 at different moments of measurement). Condi-
tional growth models revealed that, at the beginning of
the school year (i.e., intercept), there were no significant

assumption of normality; therefore, no transformation
was necessary. HLMs were performed using a dependent
variable the composite C-IPAL score for K-1, and the
composite C-IPAM score for 1-3 grades. In the condi-
tioned models, the EGR group was used as a reference
group (i.e., the intercept of the final model represents the
value of the EGR group at the beginning of the school
year) to be able to compare their growth with the CGR.

differences in the C-IPAL score among CGR and EGR in
kindergarten. However, the CGR started with a C-IPAL
score higher than the EGR for 1** grade. Regarding the
growth slopes, the interaction of the CGR and EGR
slopes (i.e., Time * Group) was significant. In general,
the EGR group showed significantly greater growth
than the CGR group.

Reading Outcomes Math Outcomes

Table 3 shows descriptive statistics for each math mea-
sure. Results obtained after performing the HLM for
math data following the step-by-step procedure are
shown in Table 4. Figure 3 shows a graph with the
growth in the C-IPAM measure of the different groups
for 1-3 grades.

Table 1 shows descriptive statistics for each reading
measure. Results from the three-level longitudinal
HLM for reading data following the step-by-step proce-
dure are shown in Table 2. Figure 2 shows a graph with
the growth in the C-IPAL measure of the different
groups for K-1 grades.

Table 1. Descriptive Statistics of the IPAL POMP Scores across Academic Year from At-Risk Students as a Function of Grade and Group

Fall Winter Spring
EGR CGR EGR CGR EGR CGR
Measures M SD M SD M SD M SD M SD M SD
Kindergarten
LSF 3.2 49 5.8 10.2 12.3 10.2 9.5 12.2 24.6 19.2 16.4 16.8
LNF 5.1 6.0 9.1 10.5 12.9 10.6 16.5 15.5 22.0 15.9 22.7 20.2
PA 9.2 16.8 79 17.0 30.1 29.4 10.8 20.1 50.5 34.3 19.7 27.9
CPQ 39.3 21.6 39.9 21.5 452 21.5 34.6 21.7 59.5 22.0 43.5 21.6
CPI 57.3 25.7 59.7 24.1 80.5 19.2 72.5 19.5 86.9 16.3 80.6 16.4
RID 39.6 16.5 414 17.2 53.0 19.5 46.2 17.7 56.8 21.6 50.0 214
C-IPAL 25.6 8.2 27.3 9.4 39.0 114 31.7 9.9 50.0 14.2 38.8 12.8
1% grade
LSF 9.3 8.6 13.1 10.7 26.8 16.4 20.0 14.9 43.1 19.6 259 17.9
LNF 16.6 12.6 26.1 15.8 32.7 17.9 40.0 19.7 43.7 204 50.1 20.2
CPQ 67.6 23.6 68.4 22.0 64.7 20.5 53.7 23.3 74.7 19.2 63.4 20.9
PA 9.2 9.8 9.1 7.5 21.1 14.8 13.8 10.7 344 18.5 18.9 12.5
NWF 5.6 9.3 12.0 13.8 21.9 19.3 33.2 222 394 25.1 45.1 25.6
MS 8.8 15.1 14.1 16.3 21.0 21.0 24.8 22.2 46.6 30.2 52.6 30.5
ORF 8.8 10.2 17.3 13.8 23.7 18.8 33.0 21.5 39.2 222 445 24.7
C-IPAL 18.0 8.5 229 10.1 30.3 13.8 31.2 14.9 459 18.0 429 17.5

Note. IPAL = Indicators of Basic Early Reading Skills; POMP = Percent of maximum possible; LSF = letter sound fluency; LNF =
letter knowledge fluency; PA = phonological awareness; CPQ = concepts about print-questions; CPI = concepts about print-images;
RID = riddles; NWF = non-sense words fluency; MS = maze sentences; ORF = oral reading fluency; C-IPAL = Composite score
of IPAL.
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Table 2. C-IPAL Unconditional and Conditional Growth Curves
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Model Kindergarten® 1% grade”
0
Intercept? 36.67 (.89)*** 32.05 (.98)***
Random Effects
Student (Intercept)b 14.68 (3.83) 29.79 (5.46)
School (Intercept)® 32.65 (5.71) 47.89 (6.92)
Residual® 147.89 (12.16) 226.16 (15.04)
ICC .16 15
1 Fixed Effects
Intercept® 2649 (.61)*** 19.42 (.75)*
Time? 10.75 (.72)*** 12.71 (.63)***
Random Effects
Student (Intercept)® 34.94 (5.91) -
Student (Time)® 8.14 (2.85) 52.26 (7.23)
School (Intercept)b 10.69 (3.27) 31.14 (5.58)
School (Time)® 24.97 (5.00) 14.12 (3.76)
Residual® 31.97 (5.65) 53.91 (7.34)
2 Fixed Effects
Intercept® 26.04 (.77)%** 17.95 (.79)*

At-risk control group®

Time®

At-risk control group®

Random Effects

Student (Intercept)b

Student (Time)®
School (Intercept)b
School (Time)®
Residual®

1.19 (1.29) ns
12.71 (.72)***
—6.79 (1.31)***

34.89 (5.91)
8.17 (2.86)

10.97 (3.31)
15.76 (3.97)
31.92 (5.65)

5.69 (1.61)***
13.81 (.69)**
-3.27 (1.29)*

52.40 (7.23)
26.05 (5.10)
10.93 (3.31)
53.95 (7.35)

% = quadratic model, 1s.

READING

Note. Model 0 = baseline model; Model 1 = unconditional growth curve model; Model 2 = conditional growth curve model with
group as predictor; IPAL = indicators of early basic reading skills; ICC = intraclass correlation coefficient. “Estimate (SE). ®Variance
(SD). (-) the intercept is removed as random from the model because colinearity between intercept and slope. + = lineal model,

p>.05.% < .05. **p < .01. **p < .001.

Kindergarten

20 25 30
time

group
=e= Experimental group at-fisk.
Control group at-risk
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Table 3. Descriptive Statistics of the IPAM POMP Scores across Academic Year from At-Risk Students as a Function of Grade and Group

Fall Winter Spring
EGR CGR EGR CGR EGR CGR
Measures M SD M SD M SD M SD M SD M SD
1% grade
QD 27.7 12.8 28.7 12.3 425 15.1 38.9 14.6 52.1 17.9 47.2 16.2
MC 2.0 44 3.0 52 4.6 52 6.0 5.0 19.5 13.1 17.2 11.7
MN 19.7 15.8 21.6 15.3 28.4 154 28.3 16.1 26.1 11.4 22.0 11.0
SC 10.1 6.8 11.8 7.0 18.7 10.6 21.9 10.4 19.8 11.2 18.1 8.9
PV 8.0 6.1 85 6.9 7.8 9.2 7.0 85 18.3 15.3 115 8.5
C-IPAM 13.5 6.0 14.7 5.8 20.4 7.6 20.4 7.5 27.2 10.6 23.2 8.4
2" grade
QD 38.8 13.1 42.6 14.1 41.2 12.3 44.0 16.4 55.2 14.0 55.5 13.8
MC 16.5 9.2 21.8 9.7 20.1 10.1 21.2 10.7 21.0 8.5 19.3 8.0
MN 1.9 2.5 3.0 7.8 6.0 6.0 4.5 5.0 10.8 8.5 6.0 7.1
SC 8.8 6.0 10.4 6.7 15.4 83 13.5 75 19.6 10.1 17.1 10.2
1Y% 8.6 6.8 11.8 8.6 11.2 7.6 8.4 6.2 19.3 10.1 16.0 10.7
C-IPAM 15.0 43 17.9 5.7 18.9 55 18.3 5.4 25.1 7.2 22.3 6.3
3" grade
QD 47.6 13.8 49.2 13.2 64.5 13.2 57.0 13.0 73.4 13.9 65.1 13.9
MC 11.1 8.0 13.6 8.6 17.3 7.9 12.6 7.3 13.3 7.3 10.6 6.2
MN 3.9 44 5.4 5.5 15.1 9.4 6.1 6.4 17.4 9.5 10.3 8.6
SC 19.5 6.9 21.4 8.7 22.7 8.5 18.5 10.6 314 12.2 26.9 13.9
PV 13.3 7.7 12.7 8.6 16.0 8.9 8.2 6.6 16.0 7.9 10.7 6.9
C-IPAM 19.1 49 20.4 54 27.1 6.6 20.5 52 30.3 6.8 24.7 6.6

Note. IPAM = Indicadores de Progreso de Aprendizaje en Matematicas [Indicators of Basic Early Math Skills]; POMP = percent of
maximum possible; M = mean; SD = standard deviation; QD = quantity discrimination; MC = multi-digit computation;
MN = missing number; SC = single-digit computation; PV = place value; C-IPAM = Composite score of IPAM.

The unconditional baseline model (i.e., model 0)
showed that the ICC value due to the school was .17
for 1% grade, .22 for ond grade, and .09 for 3rd grade,
pointing out the need for keeping the school level within
the estimated models. The unconditional growth model
revealed that the C-IPAM score showed significant
growth (i.e., the growth was > 0 at the different moments
of measurement). Once the group variable was included in
the model (i.e., conditioned growth model), the contrast
of the model at the beginning of the school year revealed
that, in comparison with the CGR, the performance in the
intervention group was significantly lower in 1° and 2™
grades. However, there were no significant differences in
the C-IPAM score among CGR and EGR for 3 grade.
Regarding the growth slope, the interaction of the CGR
and EGR slopes (i.e., Time * Group) was significant for all
grades. In general, the EGR group showed significantly
greater growth than the CGR group.

At-Risk Reduction

Table 5 shows the changes in the risk status of students
with and without Tier 2 intervention in reading and math.
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Reading

The number of students who left the at-risk situation in
spring was analyzed in the EGR and CGR. In kinder-
garten, while 55.5% of the students who were part of the
EGR left the at-risk situation at the end of the school
year, only 25.4% of the CGR students left the at-risk
situation, xz(l) =16.6, p <.001. In 18t grade, while 36.5%
of the students who were part of the intervention group
came out of the at-risk situation, similarly to kindergarten,
25.7% of the CGR students left the at-risk situation, but the
differences were not significant Y(1)=3.01, p=.10.

Math

The number of students who left the at-risk situation in
spring was analyzed in the EGR and CGR. In 1% grade,
while 30.8% of students who were part of the EGR left the
at-risk situation at the end of the school year, only 17.6%
of the CGR students left the at-risk situation, xz(l) =6.46,
p <.001. In 2°** grade, while 14.8% of students who were
part of the EGR left the at-risk situation at the end of the
school year, only 3.1 % of the CGR students left the at-risk
situation, ¥*(1)=10.1, p <.001.In 3* grade, while 20.4% of
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Table 4. C-IPAM Unconditional and Conditional Growth Curves
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Models 1% grade” 2" grade? 3" grade*
0
Intercept® 26.77 (.72)*** 28.49 (.78)*** 33.83 (.57)***
Random Effects
Student (Intercep’r)b 59.87 (7.74) 64.20 (8.01) 83.33 (9.13)
School (Intercept)” 25.54 (5.05) 33.22 (5.76) 11.78 (3.43)
Residual® 62.66 (7.92) 49.96 (7.07) 35.71 (5.98)
ICC 22 .09
1 Fixed Effects
Intercept” 22.05 (.97)*** 25.31 (.19)*** 30.56 (.57)***
Time? 4.89 (.52)** 1.95 (.25)*** 3.65 (.36)***
Random Effects
Student (Intercept)b - -
Student (Time)® 21.34 (4.62) 3.24 (1.80) 25.80 (5.08)
School (Intercept)” 50.79 (7.13) - 13.74 (3.71)
School (Time)® 12.23 (3.50) 3.24 (1.80) 3.44 (1.85)
Residual® 62.24 (7.89) 90.55 (9.52) 63.37 (7.96)
2 Fixed Effects
Intercept” 13.06 (.58)*** 15.59 (.28)*** 19.84 (.75)***
At risk control group® 2.30 (1.03)* 1.92 (42)*** .10 (.94) ns
Time® 6.81 (.54)*** 2.37 (.20)*** 5.83 (.73)***
At-risk control group® —2.74 (.93)** -.97 (31)* -3.72 (.90)***
Random Effects
Student (Intercep’c)b - -
Student (Time)® 13.73 (3.71) 1.62 (1.27) 6.68 (2.58)
School (Intercept)b 7.43(2.73) - 1.29 (1.13)
School (Time)® 5.27 (2.30) 43 (.66) .86 (.93)
Residual® 26.83 (5.18) 22.67 (4.76) 22.69 (4.76)

Note. Model 0 = baseline model; Model 1 = unconditional growth curve model; Model 2= conditional growth curve model with
group as predictor; IPAM = indicators of early basic math skills; ICC = intraclass correlation coefficient. *Estimate (SE). ®Variance

(SD). (-) the intercept is removed as random from the model because colinearity between intercept and slope. + = lineal model,

% = quadratic model, 1s.
p >.05. *p < .05. **p < .01. **p < .001.

students who were part of the EGR left the at-risk situa-
tion at the end of the school year, only 3.1 % of the CGR
students left the at-risk situation, xz(l) =7.42,p < .001.

Discussion

The main aim of this study was to examine the effec-
tiveness of an intervention implemented by elementary
school teachers in the context of RtI model. For this
purpose, a Tier 2 or secondary intervention was imple-
mented by Spanish K-3 grade primary school teachers
within an Rtl framework. We hypothesized that a Tier
2 intervention would be able to cause differences in the
growth rate of reading and math performance, and to
reduce the risk of reading or math difficulties. Both
hypotheses were supported in the data. Overall, the
findings from this study revealed that the intervention
was effective. At the beginning of the intervention, the
intercepts were significantly different between the EGR
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and the CGR (e.g., in reading, for 1° grade; in math, for
3" grade), being the EGR below the CGR. Teachers and
research assistants assessed students in the EGR and
CGR, respectively. However, while the CGR main-
tained a similar percentage of students identified as
at-risk, teachers from EGR could not intervene with all
the at-risk students. Therefore, they choose those stu-
dents who presented a higher risk status. This proce-
dure resulted in the EGR having significantly lower
means compared to the CGR at the beginning of the
intervention, except for the grades and curricular areas
mentioned above. Nevertheless, even with this differ-
ence, students at the EGR improved more than stu-
dents at the CGR, implying that the EGR benefited
significantly from the intervention program. Gener-
ally, the EGR improved significantly more than the
CGR. In the next section, we will discuss the findings
obtained in reading, and then we will do the same
for math.
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Figure 3. Growth Rate as a Function of Group and Grade in Math Performance

Reading

The implementation of the RtI Tier 2 model had a sig-
nificant effect on the overall improvement in reading
performance. These results are in line with previous
studies that found significant changes once the inter-
vention effects were analyzed on composite measures
(Al Otaiba et al., 2014; Baker et al., 2015; Gilbert et al.,
2013). Similarly to studies conducted in the English
language, the concurrent instruction on the main com-
ponents prescribed by the National Reading Panel
(NRP), 2000, (i.e., phonemic awareness, phonics, read-
ing fluency, vocabulary, and comprehension), as a set of
instructional components, has proven to be effective for
monolingual Spanish-speaking children at risk for read-
ing difficulties. Within this context, direct instruction in
small groups has proven beneficial for at-risk readers. In
fact, previous studies found that Tier 2 direct instruction
offered to small groups seems to be beneficial for stu-
dents at-risk of reading failure (Agodini & Harris, 2010;
Archer & Hughes, 2011; Carnine et al., 2004; Kamps
et al., 2008; Richards-Tutor et al., 2016). Also, some
research has shown that the small group size format is
an important factor contributing to the success of read-
ing interventions (Elbaum et al., 2000). The main reason
is that reducing the number of students per group
increases participation opportunities, and it also makes
it easier for teachers to give students corrective feed-
back. Students received approximately 35 intervention
sessions in each grade, and between two and three
sessions per week coincident with what has been
reported in the literature review. In a review of studies
on the Tier 2 Rtl implementation, Gersten et al. (2020)
concluded that approximately 30 minutes of small
group instruction per day (3-5 days per week) through-
out 10 to 15 weeks of intervention, with a session dura-
tion of 20 to 40 minutes is highly effective for students
who are struggling or having difficulties with learning
to read. In sum, when intervening with students who
have reading difficulties or are at risk of presenting
them, systematic and controlled instruction following
a structured program is more effective than less direct
implementation approaches (Richards-Tutor et al., 2016).

Math

RtI model has also proven to be useful to improve at-risk
students performance in math (Bryant, Bryant, Gersten,
Scammacca, & Chavez, 2008; Bryant, Bryant, Gersten,
Scammacca, Funk, et al.,, 2008; Clarke et al., 2014;
Dennis, 2015; Dennis et al., 2015; Fuchs et al., 2005; Strand
Cary et al.,, 2017). In most of these studies the compo-
nents included in the intervention have been mainly
focused on number knowledge, number sequences,
magnitude comparison, place value, number facts, com-
putation with or without regrouping, concepts, and
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Table 5. Changes in the Risk Status of Students with and without Tier 2 Intervention in Reading and Math

Risk status in spring

At-risk Non-risk Not-assessed
Subject Grades Groups N N Y% N % N Y%
Reading
K CGR 212 153 72.1 54 25.4 5 23
EGR 225 81 36.0 125 55.5 19 8.4
1° CGR 194 138 71.1 50 25.7 6 3.0
EGR 317 190 59.9 116 36.5 11 3.4
Math
1° CGR 238 189 79.4 42 17.6 7 29
EGR 250 163 65.2 77 30.8 10 4.0
2° CGR 158 148 93.6 5 3.1 5 3.1
EGR 189 150 79.3 28 14.8 11 5.8
3° CGR 96 90 93.7 3 3.1 3 3.1
EGR 44 29 65.9 9 20.4 6 13.6

Note. CGR = control group at-risk; EGR = experimental group at-risk; Not-assessed = students who did not assist to the schools in

the Spring screening. The at-risk intervention group was conformed by students included in fall and/or winter.

applications, and word problem-solving. In those inter-
ventions, groups ranged from 2 to 5 students; the ses-
sions’ length ranged from 15 to 40 minutes, and the
number of sessions from 35 to 92. Although for this
study the number of intervention sessions was lower
than in all the above-mentioned studies (i.e., 40 sessions
approximately), the intervention sessions lasted longer
than in those studies, ranging from 45 to 50 minutes,
instead of the 20 to 40 minutes recommended by the
NCRTI (2010). Sessions took longer than recommended
because, in the Spanish curriculum, schools can choose
to have sessions that can range from 45 to 55 minutes.
Therefore, teachers adapted the general recommenda-
tions for implementing the RtI model to their school’s
resources and class schedules. The Tier 2 intervention
carried out in this study was based on number sense
underlying skills, which have been mainly used in kin-
dergarten (Clarke et al., 2019; Doabler et al., 2016) and
18t grade (Bryant, Bryant, Gersten, Scammacca, Funk,
et al., 2008; Clarke et al., 2014; Doabler et al., 2019;
Strand Cary et al., 2017). However, the results found
in this study not only confirm the utility of Tier 2 inter-
vention for Spanish 1% graders, but also support the
importance of instruction based on number sense under-
lying skills in 2™ and 3™ grade to improve students’
math competence.

At-Risk Reduction

Another indicator we have used is the extent to which
Tier 2 reduces the risk incidence of presenting reading
and math difficulties in the early grades. Overall, the
present findings indicate that the earlier the
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intervention, the greater the percentage of students
who leave the situation of risk of LD in reading and
math. This result coincides with previous studies (e.g.,
in reading, Gersten et al., 2020; in math, Bryant et al,,
2011). Overall, these results are attributable to the fact
that the intervention was carried out with adequate
fidelity and had a significant positive impact on all
grades. In fact, at the beginning of the intervention,
the minimum requirements necessary to accurately
carry out the implementation of the model were estab-
lished (i.e., materials contained specific instructions on
their implementation, a training and implementation
schedule was designed, necessary materials for the eval-
uation of the fidelity of the implementation were
designed, external observers were trained to do so,
etc.) (Century et al., 2010; Johnson et al., 2006; Mellard
& Johnson, 2008; O’'Donnell, 2008). Direct observations
and self-reports indicated that most of the teachers
carried out the implementation of the program with
fidelity of around 82%. These findings indicate that,
since there is a high degree of coincidence between
teachers’ self-reports and external observers, the quality
of the assessment and intervention was guaranteed.

In addition, the comparison between EGR and CGR
was not influenced by the home or classroom environ-
ment. So, for instance, the results showed that within the
Reading program there were no significant differences
between the general classroom teachers of the EG and
CG in the teaching practices of reading nor for the
literacy practices within the family home. This same
result was observed within the math program, where
there were no significant differences for the home
numeracy environment nor the core math instruction.
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Likewise, results indicated that intervention teachers
benefited from the WBT (i.e., Letra and Primate). Hence,
all of them had the knowledge to teach essential reading
and math skills to at-risk students, use the CBM IPAL
and IPAM, and implement the IAERI and IAEMI ade-
quately. These results are consistent with previous stud-
ies that have found that in-service teachers benefit
from these WBT (Jiménez & Gutiérrez, 2017; Jiménez
& O’Shanahan, 2016; Jiménez et al., 2014).

A number of limitations should be considered when
interpreting the results of this study. Firstly, no infor-
mation could be collected about the type of instruction
the control group at-risk was receiving as well as the
lack of control over Tier 1 intervention in the experi-
mental and control groups. We attempted to control
Tier 1 instruction using a questionnaire about the fre-
quency and type of teaching practices used in reading
and math, which was provided to the general classroom
teachers. However, it is generally not recommended to
use self-reports as the sole means of assessing teaching
practices (Berger, 2010). In addition, instruction at Tier
1 should be aligned with the instruction received by
students at Tier 2. This requires providing specialized
training to teachers working in the general classroom
and coordinating the different educational agents of the
school. Although the findings presented here suggest
that the IAERI and IAEMI materials may be useful
instructional strategies as a Tier 2 component of an Rtl
approach to instruction, several studies recently suggest
that the efficacy of these instructional strategies would
be moderated by the instructional environment of the
classroom (i.e., Tier 1), the children receiving the Tier
2 instruction, or both (Loningan & Phillips, 2009). There-
fore, results should be cautiously interpreted, as we
could not control if the instruction that general class-
rooms teachers claim to carry out in practice is actually
what they are implementing in their classrooms. Con-
sequently, it could be advisable that in future studies,
both self-reports, and field observations were used in
the Tier 1.

Another limitation was the lack of resources for the
attention of all the students at-risk in the experimental
group. This limitation was especially important in 1%
and 2™ grades. Considering the over-identification of
at-risk students in these grades, the teachers had to
choose the students who showed a higher risk status,
thus preventing comparability of the EGR with the CGR
in its intercept for 15 and 2"! grade. Although HLM
controls variability in the starting point of the students,
we have seen that the initial performance also has an
important effect on the slopes of growth of the students
and, therefore, it is more difficult to isolate the effect of
the intervention if the groups are not comparable at the
beginning of the school year. In this sense, although as
a group of students in the study showed a positive
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response to the intervention, without better control
of the selection process it is difficult to determine if
the selected group in this study represents a typical
response to the intervention.

Finally, the present study did not include a follow-up
evaluation to verify that the children who had left the
risk situation continued in that situation. Therefore, we
cannot ensure that the effects found of Tier 2 interven-
tion are consistent over time in the present study. Future
longitudinal research is necessary to asses the long-tem
effects of the intervention.

To sum up, the results found in this study prove that
the Tier 2 of the RtI model can be successfully imple-
mented by Spanish teachers to improve reading and
math performance of students at-risk in the early grades
of primary school. One of the main contributions of this
study is that the intervention was carried out by
in-service teachers, increasing the generalizability of
these results to other Spanish contexts. However, for
this generalization to occur, educational policies must
guarantee that teachers have an adequate support sys-
tem to guide them during the implementation.
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Appendix
Appendix A.1
Example of Teacher and Student’s Worksheet of the IAERI

Skill: Phonological Awareness. Objective: Working with the /a/ sound.

STUDENT'’S

TEACHER’S WORKSHEET WORKSHEET

The teacher says

The teacher does

1 Activity presentation

2 Modeling

3. Group guided practice

4 Corrective feedback

5  Individual guided practice

and feedback

6  Corrective feedback

7  Independent practice

8  Corrective feedback

I'm going to show you some drawings and you have to tell me their
names and if they start with the sound /aaa/.Iwill start by showing an
example and then you will try it.

This is a /aaaarafia/ [spider]. /Aaarafia/ starts with the sound /aaa/.
Listen again: the word is /aaarafia/ and the first sound we hear is /aaa/

(1) Now it is your turn. (2) What is the name of this drawing? (3) Does the
word “araia” start with the sound /aaa/? (4) Continue the activity
with all the drawings.

a) All the students did the activity correctly: Good job. Let’s do the next
one.
b) Some students made a mistake: Let’s try it again. I will do it first.

(1) Pablo (name of the student) is your turn! (2) Tell me, what is the name
of this drawing? (3) Repeat with me /aaavién/ (4) Does the word
“avion” start with the sound /aaa/?

a) All the students did the activity correctly: Good job. Now you can
solve the rest on your own.
b) Some students made a mistake: Let’s try it again. I will do it first.

Let’s try to solve the rest of the numbers on your own. Let me know if you
have any doubts.
a) All the students did the activity correctly: Good job!
b) Some students made a mistake: Let’s try it again. I will do it first.

The teacher indicates their own turn.

Show the card with the spider image to all students and say
aloud the word “arafia” [spider], lengthening the sound
/aaa/ for a few seconds.

The teacher indicates the students’ turn.

The teacher waits for answers.

If the students do the activity correctly, they will go to the
next one. However, if they made a mistake, the teacher
will go back to modeling.

Each student will do an example on their own with the
teacher’s guidance.

If some of them make a mistake, the teacher will go back to
modeling.

Once all the students know how to solve the task, they can
go to “independent practice”.

The teacher will supervise students’ progress in solving the
activity

If some students made a mistake, the teacher will go back to
modeling.

Note. IAERI = Instructional Activities for Early Reading Improvement.
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Appendix A.2

Example of Teacher and Student’s Worksheet of the IAEMI

Skill: Number Relationships. Objective: Acquiring the notion of greater and less than 5.

TEACHER’S WORKSHEET

STUDENT'S
WORKSHEET

The teacher says

The teacher does

Activity
presentation

Modeling

Group guided
practice

Corrective
feedback

Individual
guided
practice and
feedback

Corrective
feedback

Independent
practice

Corrective
feedback

Next to these lines, you can see that there are some numbers written down. Also,
there is a line with the number 0 to the left and 10 to the right in each drawing. In
the middle is the number 5. You have to write the number written next to the line
in the correct position. If it is less than 5 we write the number on this side
(pointing to the left), and if it is greater, we write it here (pointing to the right).

The first number we see is 2. Where would number 2 go? On this side, because it is
less than 5.

(1) Now it is your turn. (2) What is the first number? (3) Is it greater or less than 5?
(4) Then, where would number 2 go? (5) Write down the number 2 on the left
side of the vertical line.
¢) All the students did the activity correctly: Good job. Let’s do the next one.
d) Some students made a mistake: Let’s try it again. I will do it first.

(1) Elena (name of the student), tell me, (2) what is the first number? (3) Is it greater
or less than 5? (4) Then, where would number 2 go? (5) Write down the number
2 on the left side of the vertical line.

) All the students did the activity correctly: Good job. Now you can solve the
rest on your own.
d) Some students made a mistake: Let’s try it again. I will do it first.

Let’s try to solve the rest of the numbers on your own. Let me know if you have any
doubts.
¢) All the students did the activity correctly: Good job!
d) Some students made a mistake: Let’s try it again. I will do it first.

The teacher indicates their own turn.

The teacher points to number two.

Write the number 2 on the left side of the vertical line.
The teacher indicates the students’ turn.

The teacher waits for answers.

If the students do the activity correctly, they will go to the
next one. However, if they made a mistake, the teacher
will go back to modeling.

Each student will do an example on their own with the
teacher’s guidance.

If some of them make a mistake, the teacher will go back to
modeling.

Once all the students know how to solve the task, they can go
to “independent practice”.

The teacher will supervise students” progress in solving the
activity

If some students made a mistake, the teacher will go back to
modeling.

Note. IAEMI = Instructional Activities for Early Math Improvement.
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Appendix A.3

Fidelity of the Assessment Scale: Self-report

“Statements” Never Rarely Sometimes Often Always

“I have all the materials organized before I start the evaluation.”

“I apply the subtests following the order indicated in the test instructions.”

“I apply the test in a single session.”

“I explain each subtest as specified in the test instructions.”

“I perform the examples established for each task following the proposed
guidelines (Modeling and Feedback)”

Tl W N =

6 “I repeat the examples until I am sure that the student has understood the
task.”

7 “I follow the instructions to indicate the start and end of the subtest.”

8 “I respect the times established for each subtest.”

9 “I monitor the student’s progress by following the instructions of the
subtest.”

10 “Iplace my notebook in such a way that the student cannot read what I write
down.”

11 “Iwrite down in the examiner’s sheet all the required information.”
12 “I help the student perform or solve the subtest during the evaluation.”
(Reverse scoring)

Note. The direct observation scale contains the same items but presented in third person.

Appendix A.4

Fidelity of the Intervention Scale: Self-report

“Statements” Never Rarely Sometimes Often Always
1 “I prepare all the materials for the session before starting.”
“I introduce the activity following the guidelines specified in the protocol (I
say/do).”

3 “After explaining the activity, I say "my turn,” and I model the activity
following the steps proposed in the protocol (I say/do).”

4 “ After modeling the activity, I say "your turn,” following the process
explained in the protocol (I say/do).”

5 “I reinforce students when they perform the activity successfully by saying
sentences such as "very good” or “great”.”

6 “I perform all the steps established in the group corrective practice when
students make mistakes (1. Modeling, 2. Group response, 3. Feedback)”

7 “I carry out the individual activity after giving the group feedback.”

“I carry out the individual/pairs activity following the instructions.”

9 “I reinforce the student/pairs when they correctly perform the activity by
saying sentences such as "very good” or "great”.”

10 “When a student/pairs make a mistake, I follow the steps proposed in the
individual corrective practice.”

11 I use terms like "wrong” or "badly done” to correct the student. (reverse
scoring)

12 “Ifollow all the steps proposed for the protocol.”

o]

Note. The direct observation scale contains the same items but presented in third person.
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