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Abstract 

Early access to evidence-based reading intervention improves outcomes for students with or at 

risk for reading difficulties. Additionally, teacher implementation of reading interventions plays 

a key role in the efficacy of reading interventions. Previous research suggests the influence of 

intervention implementation fidelity on student language and literacy outcomes is more 

significant for lower-performing students and students with disabilities, such as dyslexia. 

However, recent syntheses have suggested that less than half of reading intervention studies 

report treatment fidelity data. This meta-analysis examined fidelity reporting within reading 

intervention studies for students with or at risk for dyslexia in Grades K-5. We aimed to record 

the frequency and extent of fidelity reporting, explore associations between study or intervention 

features and fidelity reporting, and compare mean intervention effect sizes for studies reporting 

fidelity and those that did not. A total of 51 studies were included. Results indicated that 75% of 

studies reported fidelity data. Studies reporting fidelity primarily focused on adherence and 

dosage data with little to no information reported for other dimensions of fidelity (i.e., quality, 

responsiveness, differentiation). Suggestions for improving reporting of treatment fidelity data 

are discussed. 

Keywords: reading, intervention, dyslexia, fidelity, elementary 
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Examining Fidelity Reporting within Studies of Foundational Reading Interventions for 

Elementary Students with or at Risk for Dyslexia 

Dyslexia is a specific learning disability characterized by difficulties with accurate or 

fluent word recognition (Fletcher et al., 2019). Estimates of the prevalence of dyslexia vary 

depending on the cut-point applied to a continuum of severity (Fletcher et al., 2019; Shaywitz et 

al., 1992). Most prevalence estimates range from 3-7% when applying a cut point of 1.5 standard 

deviations or more below the mean on measures of reading (Peterson & Pennington, 2012; 

Snowling & Melby-Lervåg, 2016). Students with significant reading difficulties are likely to 

demonstrate academic difficulties throughout their school careers and are more likely to drop out 

of school (Boscardin et al., 2008; Daniel et al., 2006; Francis et al., 1996; Hernandez, 2011). 

They are less likely to enroll in postsecondary education programs and more likely to be 

incarcerated (Greenberg et al., 2007; Horn & Berktold, 1999). They are also at greater risk for 

internalizing symptoms associated with anxiety and depression (Dahle & Knivsberg, 2014; 

Jordan et al., 2014; Mugnaini et al., 2009) as well as for externalizing behavior disorders 

(Willcutt et al., 2010). 

Research has shown that access to evidence-based core reading instruction and intensive 

interventions within multi-tiered systems of support can reduce the severity of reading 

difficulties experienced by students, including students with or at risk for dyslexia (Al Otaiba et 

al., 2009; Torgesen, 2004; VanDerHeydan et al., 2007). Meta-analyses of intervention research 

(e.g., Gersten et al., 2009; Scammacca et al., 2007; Swanson et al., 1999; Vaughn et al., 2012) 

indicate that effective reading interventions for elementary students with reading difficulties 

typically focus on multiple reading component skills, including phonological awareness (PA), 

knowledge of grapheme-phoneme correspondences, decoding, encoding, and text reading. These 
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meta-analyses also indicate that effective instruction for students with reading difficulties is 

explicit and systematic. Effective instruction for students with reading difficulties includes 

teacher modeling with explanations and guided practice opportunities that offer frequent 

opportunities for students to respond and receive feedback, as well as scaffolding that can be 

gradually reduced to support students’ acquisition of new skills and knowledge (Gersten et al., 

2009; Vaughn et al., 2012; Swanson et al., 1999).  

Treatment Fidelity in Intervention Research 

Perhaps as important as intervention components and teaching methods is the degree to 

which an intervention can be implemented with fidelity. Fidelity is an overarching term 

encompassing multiple components of implementation (Dane & Schneider, 1998). Dane and 

Schneider identified five dimensions of fidelity: adherence, quality of delivery, dosage, 

participant responsiveness, and program differentiation. Adherence refers to the extent to which 

critical components of the intervention are implemented as intended. Quality of implementation 

is measured separately from adherence and describes qualitative aspects of implementation, such 

as implementer enthusiasm, preparedness, pacing, and behavior management. Dosage refers to 

the amount of instruction provided or how much exposure to an intervention students received. 

Participant responsiveness is the extent to which students responded to the intervention (e.g., 

level of engagement or independent use of skills taught). Program differentiation is the extent to 

which the intervention varies from another treatment or comparison condition. 

Prior research suggests a strong, positive association between fidelity of implementation 

of evidence-based instruction and academic outcomes in students (Kretlow & Bartholomew, 

2010). Moreover, findings indicate fidelity is most strongly associated with reading outcomes for 

low-performing students (e.g., Capin et al., 2022; Connor et al., 2007; Hamre et al., 2010), 



  8 
 

   
 

including children with learning disabilities, such as dyslexia (Boardman et al., 2016). For 

instance, Connor and colleagues (2007) found that third-grade children with low initial reading 

performance disproportionately benefited from high-fidelity implementation of an explicit 

instruction intervention when compared to their higher performing peers. This finding—that 

fidelity really matters for lower-achieving students—has been replicated in language and literacy 

interventions with preschool children (e.g., Hamre et al., 2010), elementary students (e.g., 

Neugebauer et al., 2017), and secondary students (e.g., Capin et al., 2022). Consistent with the 

Connor et al. (2007) finding, Boardman and colleagues (2016) revealed a significant interaction 

between instructional fidelity and disability status. Higher implementation fidelity was 

associated with higher reading comprehension scores for students with learning disabilities in the 

middle grades. Given (a) the important role of fidelity in improving outcomes for students with 

learning difficulties and (b) the importance of identifying both effective and feasible-to-

implement interventions for students with or at risk for dyslexia, the purpose of this study is to 

understand how fidelity is reported in studies of reading interventions designed to improve 

reading outcomes for elementary students with or at risk for dyslexia. 

Research assessing an intervention’s implementation fidelity is vital in showing that the 

intervention is feasible for teachers to implement. It determines the practicality of scaling up the 

intervention and generalizing it to other populations and settings (Moncher & Prinz, 1991; 

Nelson et al., 2012; O’Donnell, 2008). Further, for researchers aiming to evaluate interventions, 

implementation fidelity is a crucial methodological consideration because it increases the 

internal validity of a study evaluating an intervention’s effects (i.e., when an intervention is 

implemented with fidelity, it is more possible to infer that the effects reported are indeed due to 

the intervention being evaluated; Shadish et al., 2002).  
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Past Research on Treatment Fidelity Reporting 

Unfortunately, past syntheses show that treatment fidelity is frequently unreported (e.g., 

Capin et al., 2018; Gresham et al., 2000; Swanson et al., 2011). In 2000, Gresham et al. reviewed 

treatment fidelity reporting in academic intervention studies published in select special education 

journals from 1995 to 1999. They found that only 18% of studies reported treatment fidelity. 

Swanson et al. (2011) reviewed articles published in select general and special education journals 

from 2005 to 2009 and found that 47% of studies reported treatment fidelity data. Capin et al. 

(2018) examined treatment fidelity in K-3 reading intervention research. They also found that 

less than half (47%) of the reading intervention studies reported treatment fidelity. Therefore, 

although there was an increase in fidelity reporting between the Gresham et al. (2000) synthesis 

and the Swanson et al. (2011) synthesis, the proportion of studies reporting treatment fidelity 

seems to have remained relatively constant given the end date of the Swanson et al. search and 

the end date of the Capin et al. search. 

Additionally, past reviews of treatment fidelity reporting show that studies often do not 

collect or report data for all dimensions of this construct (e.g., Capin et al., 2018; Swanson et al., 

2011). Swanson et al. (2011) examined treatment adherence, quality of implementation, and 

dosage, but did not report on treatment receipt and differentiation. They revealed that studies 

often only reported treatment adherence data. Capin et al. (2018) explored the inclusion of all 

five fidelity dimensions in their synthesis to address this deficit. They discovered that studies 

reporting treatment fidelity primarily reported treatment adherence, with other dimensions of 

treatment fidelity (i.e., quality, dosage, receipt, and differentiation) consistently absent from the 

corpus of reading intervention studies reviewed. Capin and colleagues also explored how fidelity 

data were reported within studies of K-2 reading interventions. They noted that 86% of studies 
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that reported fidelity presented numeric treatment fidelity data while the remaining studies 

presented qualitative descriptions. 

Only one previous study analyzed how fidelity reporting varies according to study 

features. Capin et al. (2018) discovered that publication year, research design, treatment 

implementer, and participant grade were related to treatment fidelity reporting. In particular, (a) 

reporting of fidelity data increased over time, (b) single case design studies were more likely 

than experiments, quasi-experiments, or treatment-comparison designs to report treatment 

fidelity data, (c) studies with paraprofessional implementers reported treatment fidelity more 

frequently than studies with teachers, research team members, or other implementers, and (d) 

studies with participants in Grade 1 reported treatment fidelity more frequently than studies of 

students in kindergarten, Grade 2, or multiple grade levels. 

Study Purpose and Research Questions 

The present study was intended to build on this existing knowledge base regarding 

treatment fidelity reporting. As shown in Table 1, the present review differs from previous 

reviews in several ways. In particular, our purpose was to provide a systematic review of studies 

of foundational reading interventions for elementary students with or at risk for dyslexia to 

determine how often and to what extent treatment fidelity was addressed. We were interested in 

examining fidelity reporting in research that includes students with or at risk for dyslexia because 

of prior findings that implementation fidelity is strongly associated with student outcomes for 

children with learning difficulties (Boardman et al., 2016; Capin et al., 2022; Connor et al., 2004; 

Hamre et al., 2010). We also aimed to examine whether study features associated with fidelity 

reporting in past research (Capin et al., 2018) were associated with fidelity reporting in studies 

that included students with or at risk for dyslexia.  
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Finally, unlike previous research, we aimed to compare mean intervention effects in 

studies that reported fidelity data to effects in studies that did not. This question was not 

concerned with associations between fidelity of intervention implementation and intervention 

effect size, but rather the presence or absence of fidelity reporting as a marker for study rigor. 

Past research has reported associations between variables that are proxies for study rigor (e.g., 

publication year, research design, sample size, or some aggregate “study quality” variable that 

often includes presence or absence of fidelity reporting as one sub-component) and effect size 

(Hall et al., 2017; Scammacca et al., 2015; Slavin & Smith, 2009). However, we were unable to 

identify studies that examined the associations between fidelity reporting alone (i.e., one aspect 

of study rigor) and intervention effect size. 

Therefore, we asked: 

1) What proportion of foundational reading intervention studies for K-5 students with or at 

risk for dyslexia reported treatment fidelity data?  

2) For studies that reported fidelity information, what dimensions of fidelity (i.e., adherence, 

quality, dosage, responsiveness, or differentiation) were reported and how were they 

reported (i.e., quantitatively or qualitatively)? 

3) Was fidelity reporting associated with other study features (i.e., publication year, research 

design, student grade level, and intervention implementer)? 

4) Was there a difference in the average effect size for studies that reported fidelity 

information relative to those that did not?  

Methods 

Identification of Studies 

To examine the fidelity reporting within studies of foundational reading interventions for 
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students with or at risk for dyslexia in Grades K-5, we utilized a corpus of studies identified in a 

recently conducted meta-analysis (Hall et al., 2022). This previous meta-analysis investigated the 

effects of reading intervention studies conducted within the last 40 years for Grade K-5 students 

with or at risk for dyslexia. Hall et al. (2022) used systematic procedures for identifying studies 

for inclusion. They searched peer-reviewed articles and grey literature published in English on or 

after January 1, 1980 and before January 1, 2021 following Preferred Reporting Items for 

Systematic Reviews and Meta-Analyses (PRISMA) guidelines (Moher et al., 2009). The initial 

phases of the search process included a search of electronic databases (i.e., ERIC and PsycINFO) 

using key population identifiers (dyslex*, reading difficult*, reading disabilit*, risk for reading 

difficult*, risk for reading disabilit*, reading delay*, reading disorder*, learning disab*) and 

terms describing reading interventions (reading interven*, reading instruction, phon*, 

correspondence*, reading fluency). After a round of abstract screening to ascertain eligibility for 

inclusion, 541 full texts were reviewed and included if they met the following criteria: 

1) Published between January 1, 1980 and January 1, 2021.  

2) Employed experimental or quasi-experimental research designs with at least 15 participants 

per group. 

3) Included students in Grades K-5 (ages 5-11) or the sample mean age was within this range. 

4) Included a screening criterion at or below the 25th percentile or a mean baseline score at or 

below the 16th percentile on a norm-referenced test of word reading, spelling, or 

foundational word reading skills. This criterion aligns with contemporary conceptions of 

dyslexia that refer to performance at the lower part of a continuous distribution of word 

reading and spelling skills. We operationally defined dyslexia in this way because other 

approaches to identification based on IQ, cognitive discrepancies, and markers of 
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unexpectedness of reading difficulties have shown insufficient validity (e.g., Miciak & 

Fletcher, 2020).  

5) Included a school-based intervention that was implemented for more than one session, 

focused on PA, phonics, word reading, spelling, or a combination of these domains, and was 

delivered primarily in English. 

6) Included at least one calculable effect size on a norm-referenced measure of PA, knowledge 

of grapheme-phoneme correspondences, pseudoword reading, real word reading, spelling, or 

passage reading.  

Of the 541 full-texts reviewed by Hall and colleagues (2022), 38 met all inclusion 

criteria. Hall et al. also completed a hand search of the five journals that published the greatest 

number of included studies: Exceptional Children, Journal of Educational Psychology, Journal 

of Learning Disabilities, Journal of Research on Educational Effectiveness, and Learning 

Disabilities Research & Practice. Additionally, they conducted an ancestral search of articles 

included in recent, relevant literature reviews (Galuschka et al., 2020; Gersten et al., 2020; 

Stevens et al., 2021; Suggate, 2016; Wanzek et al., 2016, 2018). Fourteen additional peer-

reviewed articles met inclusion criteria and were coded.  

In the present analysis, two additional studies were excluded because they did not report 

posttest mean and standard deviation estimates by condition. Thus, for the present analysis, 51 

studies within 50 publications (36 identified through the database search and 14 identified 

through the ancestral search) were identified for inclusion. Figure 1 represents the search 

procedure and results at each stage of the search process. 

Coding Procedures 

Coding occurred in two phases. In phase one, Hall and colleagues (2022) coded 
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characteristics of participants, interventions, outcome measures, and research methods. Eight 

coders participated in a three-hour training and independently coded articles until they obtained a 

minimum of 90% reliability with a gold standard in each code sheet section. Once coding began, 

all articles were independently double coded by two members of the author team, and the first 

author resolved any discrepancies. 

In phase two, three members of the author team coded studies for information related to 

(a) type of fidelity reported (i.e., quantitative or qualitative) and (b) dimensions of fidelity 

reported (i.e., adherence, quality, dosage, responsiveness, or differentiation). Information about 

fidelity-related codes is provided in Table 2. Coders participated in a one-hour training and 

achieved >95% reliability with a gold standard before coding studies. All texts were 

independently reviewed by two reviewers and disagreements were resolved via discussion and 

consensus. 

Data Analysis 

We addressed RQ1 and RQ2 by conducting descriptive analyses. We calculated and 

reported the percentage of studies employing a particular treatment fidelity procedure (e.g., 

reporting adherence data) as the ratio of the number of studies that used the procedure to the total 

number of studies for which the procedure could have been reasonably included. To address 

RQ3, we examined the associations between a given study feature (i.e., publication year, 

research design, student grade level, or intervention implementer) coded as a categorical variable 

(e.g., research design was categorized as either “randomized control trial design” or “quasi-

experimental design”) and treatment fidelity reporting using chi-square statistics. Given our 

intent to replicate and extend the Capin et al. (2018) synthesis, we coded, categorized, and 

analyzed our data using similar methods (i.e., conducted chi-square tests) to those employed by 
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Capin and colleagues. More specifically, chi-square analyses were used to examine the relations 

between fidelity reporting and study features in the Capin et al. study and in our study because it 

could be applied to all of the study features of interest, including ones in which the collected data 

was naturally categorical (i.e., research design, grade level, and implementer). Notably, analyses 

assessing the associations between study features and treatment fidelity reporting should be 

considered exploratory rather than conclusive due to the dependent nature of these data.  

RQ4 was addressed by analyzing relevant data using the Comprehensive Meta Analysis 

software (Borenstein et al., 2005). To quantify the effects of interventions on reading outcomes 

for students with or at risk for dyslexia in Grades K-5, we used standardized mean differences 

between intervention and control groups estimated with Hedges’ g (Hedges, 1981), using 

reported posttest mean and standard deviation estimates by condition. We used adjusted posttest 

means (i.e., posttest means adjusted for pretest scores) when they were available. When more 

than one outcome measure was reported for a study, effect size estimates were aggregated using 

the mean to avoid overrepresentation of multi-measure studies in the overall analyses (Rosenthal, 

1991). Although there are alternative analyses that account for effect size dependency that do not 

involve aggregating scores to a mean score (e.g., robust variance estimation), the variance across 

effect sizes when we assume independence (i.e., when the correlation is set to 0.0) is 0.000; 

when the correlation is set to 1.0 (i.e., when effect size estimates are aggregated using the mean), 

the variance is 0.002. Due to the very small difference in these two extremes, it is unlikely that 

setting the correlation to a numerical value between 0.0 to 1.0 (e.g., 0.8) would produce different 

results from those currently reported in the manuscript. Further, given that all our effect sizes 

were calculated from norm-referenced outcome measures of related literacy skills (e.g., word 

reading, spelling), our effect sizes are likely to be highly correlated (i.e., near 1.0). To describe 
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the heterogeneity between studies, we calculated the restricted maximum likelihood estimate of 

the between-study variance (τ2). We also calculated the Q and I2 statistics to reveal the extent to 

which heterogeneity among true effect sizes contributes to the observed variation in the effect 

size estimates. 

Results 

Fidelity Data Reporting (RQs 1 & 2)  

Of the 51 foundational reading intervention studies coded for this analysis, 38 (75%) 

reported treatment fidelity data. Table 3 addresses RQ1 by summarizing the key features (e.g., 

sample size, grade, research design) of the studies reviewed, alongside information about fidelity 

reporting. To address RQ2, we examined the procedures authors used to report fidelity data (see 

Table 4). 

Dimensions of Fidelity Reported 

Overall, of the 38 studies that reported treatment fidelity data, 68% reported an indicator 

of adherence, 32% reported quality, 58% reported dosage, 18% reported responsiveness, 11% 

reported differentiation, and 29% reported a combined indicator. Most of the 38 studies (k = 30) 

that reported some information about fidelity reported multiple dimensions of fidelity (e.g., 

adherence, quality, and dosage reported separately). Only one study reported data for all five 

dimensions of fidelity (Denton et al., 2010). Eight of the 38 studies only reported data on one 

dimension of fidelity, with four studies only reporting adherence data and four studies only 

reporting a combined indicator (e.g., adherence and quality in a single score). No studies 

reported only quality, dosage, responsiveness, or differentiation as fidelity data.  

Type of Fidelity Data Reported 

The majority of the 38 studies reported quantitative data (k = 34; 89%) for at least one 
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fidelity dimension, with four studies (11%) providing only qualitative data (Georgiou et al., 

2020; Mayfield, 2000; Morris et al., 2012; Vadasy et al., 1997b). For the studies that reported 

adherence, quality, differentiation, or a combined indicator, data were reported quantitatively 

over 80% of the time. However, four of the seven studies that reported responsiveness provided 

quantitative data, and three provided only qualitative data.  

Study Features Associated with Fidelity Reporting (RQ3) 

The 51 included studies evaluated 68 treatment conditions. Table 5 summarizes the key 

characteristics of the studies reviewed and the interventions they evaluated in relation to fidelity 

reporting. In the following sections, we present the results of our exploratory analyses examining 

the relations between study features and fidelity reporting. 

Publication Year 

Although our search included studies published between 1980 and 2020, the oldest 

studies were published in 1997 (Vadasy et al., 1997a; Vadasy et al., 1997b). Of the 51 studies, 

8% were published in 1995-1999, 22% in 2000-2004, 31% in 2005-2009, 24% in 2010-2015, 

and 16% in 2016-2020. Study publication year was not statistically significantly related to the 

occurrence of treatment fidelity reporting, X2 (4, k = 51) = 8.03, p = .08. 

Research Design 

All qualifying studies had designs that compared treatment groups to business-as-usual or 

no-foundational-skills reading instruction comparison groups. Most included studies (k = 43; 

84%) employed a randomized control trial (RCT) design. Eight studies (16%) employed quasi-

experimental designs (QEDs). There was not a statistically significant relation between research 

design and prevalence of treatment fidelity reporting, X2 (1, k = 51) = 3.00, p = .08. 

Student Grade Level 
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Most studies (k = 43; 84%) included students in grades K-2, with only eight studies 

(16%) focusing on students in grades 3-5. Student grade level was also not significantly 

associated with treatment fidelity reporting, X2 (1, k = 51) < 0.01, p = .97. 

Intervention Implementer 

Most of the 68 treatment interventions were implemented by either school personnel 

(47%) or a research team member (32%). Approximately 9% of interventions were computer-

delivered or technology-supported. The remaining 12% of interventions were implemented by 

someone who did not fall into these categories (e.g., community volunteers). The intervention 

implementer was significantly related to the occurrence of fidelity reporting, X2 (3, N = 68) = 

9.95, p = .02. Studies of interventions implemented by school personnel reported treatment 

fidelity more frequently than did studies of interventions delivered by research team members, 

computer-delivered interventions, or other implementers. 

Effect Sizes Associated with Fidelity Reporting (RQ4)  

The average effect on combined outcomes for studies that reported treatment fidelity was 

estimated as g = 0.30 (95% CI [0.21, 0.39], p < .01). The average effect on combined outcomes 

for studies that did not report treatment fidelity was estimated as g = 0.50 (95% CI [0.35, 0.64], p 

< .01). As is illustrated in Table 6, results of the test of heterogeneity indicated a statistically 

significant difference in effect size between the two groups (i.e., studies that reported treatment 

fidelity and studies that did not; Q = 5.04, p = .03). Therefore, we can conclude that the 

differences between the two groups of studies (k = 38 for fidelity reported and k = 13 for fidelity 

not reported) exist because studies’ membership within the “reported” or “not reported” 

category. 

Discussion  
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The purpose of this meta-analysis was to examine fidelity reporting within studies of 

reading interventions for students with or at risk for dyslexia in Grades K-5. In particular, we 

aimed to record the frequency and extent of fidelity reporting, explore associations between 

study features and fidelity reporting, and compare mean intervention effect sizes for studies that 

reported information about implementation fidelity and those that did not.  

Frequency of Fidelity Reporting in Dyslexia Research 

Of the 51 studies, 38 (75%) reported treatment fidelity data. Given the low prevalence of 

fidelity reporting observed in previous syntheses of academic interventions (e.g., Capin et al., 

2018; Gresham et al., 2000; Swanson et al., 2011), this was a welcome surprise. This result 

suggests that studies evaluating the effects of reading interventions for students with or at risk for 

dyslexia are more likely to report information about intervention implementation fidelity than 

studies that evaluate the effects of reading interventions for typically developing students or 

students with reading difficulties broadly defined (i.e., defined as including a wide range of 

reading and language difficulties). However, it is not entirely clear why this would be the case. 

As noted previously, fidelity of intervention implementation has been shown to make a larger 

contribution to language and literacy outcomes for students with learning difficulties than for 

their typically developing peers (e.g., Boardman et al., 2016; Connor et al., 2007; Hamre et al., 

2010; Neugebauer et al., 2017), but research does not suggest that fidelity of intervention 

implementation is more important in the remediation of word-reading difficulties than other 

types of language or reading comprehension difficulties. 

We hypothesize that the reason for the relatively high rate of fidelity reporting in the studies in 

the present review relative to studies in previous reviews is as much (or more) due to our 

stringent criteria for inclusion than the population of students (i.e., students with or at risk for 
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dyslexia) included in reviewed studies. To determine that students had word reading difficulties 

prior to receiving the intervention, we required that studies report a screening threshold or a 

pretest mean on a norm-referenced measure of word reading or skills foundational to word 

reading. We also only included studies that reported intervention effects on norm-referenced 

outcome measures. Because studies that employ norm-referenced measures may be more 

rigorous in other research methods (i.e., including the measurement and reporting of treatment 

fidelity), it is perhaps unsurprising that the rate of fidelity reporting was higher in the studies 

included in the present review. The rate of fidelity reporting also may have been affected by the 

fact that our studies were published, on average, later than those examined in previous reviews. 

This was both a result of the fact that our search was conducted more recently (e.g., 2015 was the 

end date for the search conducted during the Capin et al. [2018] review), and the fact that older 

studies were less likely to report screening, pretest, and outcome scores on norm-referenced 

measures (and thus less likely to be included). Previous meta-analyses have reported an 

association between study publication date and study rigor, including measurement of 

implementation fidelity (Hall et al., 2017; Scammacca et al., 2015; Slavin & Smith, 2009). We 

hypothesize that our search dates and stringent criteria for inclusion were thus the most important 

factors explaining greater frequency of fidelity reporting in the studies included in the present 

review.  

How Fidelity is Measured 

Although nearly 80% of studies (30 out of 38) reported measuring multiple aspects of 

fidelity, only one study provided information about all five dimensions (i.e., adherence, quality, 

dosage, student responsiveness, and differentiation). Adherence was the dimension of fidelity 

that was most often the focus of fidelity reporting. Student responsiveness and differentiation 
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were much less frequently reported as being measured. It is noteworthy that, of the seven studies 

that reported responsiveness, four provided quantitative data and three provided only qualitative 

data (e.g., “during our observations of tutoring, students were engaged, and they responded 

frequently” [Al Otaiba et al., 2005, p. 205]). Regarding differentiation, 20 out of 38 studies 

provided information about what the comparison received, but only 11% (4 studies) compared 

treatment and control conditions with one another using common protocols. It is also worthy to 

note that combined indicators of fidelity (e.g., adherence and quality in a single score) were 

common.  

These findings related to fidelity dimensions were different from those by Gresham et al. 

(2000), who only examined the adherence dimension of fidelity and found that only 18% of 

studies of academic interventions conducted with students with learning disabilities reported 

treatment adherence. They also differed from findings reported by Swanson et al. (2011), who 

examined the adherence, quality, and dosage dimensions of fidelity reported in studies of 

academic interventions published in general education or special education journals and found 

that adherence was reported in 47% of studies, quality reported in 7% of studies, and dosage 

reported in 5% of studies. In the review conducted by Capin et al. (2018), which was most 

comparable to the present review (because it included studies of reading interventions with 

students with or at risk for reading difficulties, examined all five dimensions of fidelity, and had 

a more recent search end date), adherence (90%) and quality of implementation (17%) were the 

dimensions of fidelity reported most frequently. In contrast, we found adherence (68%) and 

dosage (58%) to be the most prevalent dimensions of fidelity reported. As was true in the Capin 

et al. review, most studies included in the present review reported quantitative data for at least 

one fidelity dimension. However, even quantitative data intended to measure the same dimension 
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of fidelity (e.g., adherence) was not always collected or reported in a consistent manner. 

 Associations Between Study Characteristics and Fidelity Reporting 

Although we explored the degree to which several variables (i.e., study publication year, 

research design, student grade level, and intervention implementer) were associated with fidelity 

reporting, only intervention implementer was statistically significantly associated with measuring 

and reporting fidelity data. Specifically, interventions implemented by school personnel reported 

treatment fidelity more frequently than interventions delivered by research team members, 

computer-delivered interventions, or other implementers. Capin et al. (2018) reported a similar 

finding in that, in their review, studies with paraprofessional implementers reported treatment 

fidelity more frequently (78%) than studies with research team members (45%), teachers (34%), 

or other implementers (e.g., community volunteers; 39%); note that they distinguished between 

teacher-delivered and paraprofessional-delivered interventions whereas we collapsed those two 

categories into an overarching “school personnel” category. However, Capin and colleagues 

observed that “there appears to be a threat to the validity of this finding. Patricia Vadasy was the 

first author on nine of the 22 studies conducted with paraprofessionals, and all of these studies 

reported treatment fidelity…if these studies were removed, the percentage of studies with 

paraprofessional implementers reporting treatment fidelity (46%) would have approximated the 

level of treatment fidelity reporting across all studies (47%)” (p. 10). The same confound may 

have impacted findings in the present review, within which 14 of the 68 treatment groups were 

part of studies led by Vadasy. Of those 14 treatment groups, 11 were implemented by school 

personnel, and all except for one reported fidelity. If these Vadasy-led studies were excluded 

from the review, then a much smaller proportion of studies that examined interventions 

implemented by school personnel might have been found to report information about fidelity of 
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implementation. 

Although publication year (i.e., fidelity reporting in studies published prior to 2001, 

between 2001-2010, and after 2010) was not a statistically significant moderator of intervention 

effects at the p < 0.05 level, the difference between those groups of studies approached statistical 

significance (p = .06). Because of the previously discussed association between study rigor and 

publication date (Hall et al., 2017; Scammacca et al., 2015; Slavin & Smith, 2009), it may be 

surprising that there was not a bigger difference between fidelity reporting in earlier relative to 

later studies. Capin et al. (2018) found a statistically significant difference in fidelity reporting 

based on publication year, with the proportion of studies reporting treatment fidelity data 

increasing steadily over time. An explanation for the finding in the present review is that our 

inclusion criteria ensured that even earlier studies employed relatively rigorous methods, which 

again may have been associated with a higher rate of implementation fidelity measurement. 

Unexpectedly, research design was not statistically significantly associated with fidelity 

reporting. Studies with more rigorous research designs might be expected to employ more 

rigorous methods across the board, including measuring and reporting fidelity of intervention 

implementation. It is worth noting that only eight of the 51 studies included in this meta-analysis 

employed QEDs, which impacted degrees of freedom and power to discover group differences 

for this variable. Descriptively speaking, a large number of the studies that did not report fidelity 

employed QEDs. Specifically, of the 13 studies that did not report information about 

implementation fidelity, nine were RCTs and four used QEDs. Of the 38 studies that reported 

information about implementation fidelity, 34 were RCTs, and only four used QEDs. In contrast 

to the present finding, Capin et al. (2018) found that fidelity reporting in their corpus of studies 

was associated with study design, with single case experimental design studies more likely to 
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report information about implementation fidelity than group design studies. We did not include 

studies that employed single case experimental designs. 

Fidelity Reporting and Intervention Effect Size 

Finally, we compared mean effects for studies that reported fidelity data with mean 

effects for those that did not. To be clear, this question did not seek to compare mean effects 

associated with interventions that were implemented with high levels of fidelity compared with 

effects associated with interventions that were implemented with lower levels of fidelity. Due to 

inconsistent methods for measuring and reporting information about the five dimensions of 

fidelity, this analysis was not possible. Instead, our research question aimed to explore the degree 

to which fidelity reporting, as a marker for study rigor, was associated with intervention effects.  

We found that the average effect on combined literacy outcomes for studies that reported 

treatment fidelity was estimated as g = 0.30, whereas the average effect on combined outcomes 

for studies that did not report treatment fidelity was estimated as g = 0.50. The difference in 

mean effect size between the two groups of studies was statistically significant. It is unlikely that 

this effect size difference reflects the influence of fidelity measurement and reporting on 

intervention effectiveness (i.e., it is unlikely that interventions are less likely to be effective if 

researchers measure and report information on fidelity of implementation). Instead, the 

differences in mean effects are likely because studies that reported treatment fidelity were more 

rigorous overall, and numerous meta-analyses have reported an association between variables 

that are proxies for study rigor and effect size, with more rigorous studies being associated with 

smaller effects (Hall et al., 2017; Scammacca et al., 2015; Slavin & Smith, 2009). 

Superrealization bias is one explanation (Cheung & Slavin, 2012; Slavin & Smith, 2009); higher-

quality studies (i.e., ones with larger samples and/or more rigorous research designs) may tend to 
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be conducted in less controlled settings in which experimenters are unable to provide the same 

degree of support to implementers or ensure highest-quality intervention implementation. Studies 

conducted in more tightly controlled experimental conditions can rarely be replicated at a large 

scale but are more likely to yield large effects. In addition, publication bias may explain the 

association between higher-quality studies and smaller effects: not only do smaller-sample 

studies need to achieve much larger differences between groups to achieve statistically 

significant findings (which are too often a prerequisite for publication), but journal editors are 

also more likely to publish high-quality studies with small or null effects than they are to publish 

lower-quality studies reporting small or null effects. All these factors may explain why studies 

that reported measures of implementation fidelity tended to yield smaller effect sizes.  

Limitations  

Relative to other meta-analyses that have examined fidelity reporting within studies of 

academic interventions, the present meta-analysis included a small sample of studies (k = 53). 

Although focusing on intervention research for students with or at risk for dyslexia provides a 

unique opportunity to inform practice, we did not have enough power to draw conclusions for 

some analyses. For example, 32 of the 38 studies that reported fidelity included students in 

Grades K-2, with only six including students in Grades 3-5. Similarly, most of these 38 studies 

were RCTs (89%); only four studies employed QEDs (11%). Our analyses would have been 

better powered had our corpus of included studies been larger. Additionally, one potential 

methodological limitation of this study was the use of chi-square analyses to explore associations 

between study features and treatment fidelity reporting. Chi-square tests only allow for 

categorical variables to be examined. Given that three of our four variables of interest (i.e., 

research design, grade level, and implementer) were naturally categorical, we chose to examine 
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publication year as a categorical variable (rather than a continuous variable) as well so that we 

could apply the same analytic methods to all our study features of interest. As a result of our 

small sample size and use of chi-square analyses for examining all associations, reported 

associations between study features and treatment fidelity reporting should be considered 

exploratory rather than conclusive.  

Another limitation is that 14 of the 68 treatment groups included in the present review 

were part of studies led by Vadasy. All except for one of these Vadasy-led studies reported 

fidelity. If these Vadasy-led studies were removed from the present corpus of studies, the overall 

percentage of studies reporting information about implementation fidelity may have differed. 

Additionally, this meta-analysis was limited by the information provided in the included studies. 

In particular, it is feasible that researchers may have measured treatment fidelity but not reported 

it within their manuscripts. Therefore, the present review may not fully reflect the amount of 

treatment fidelity measured in K-5 reading intervention studies. Further, there were times when 

an author briefly mentioned an aspect of fidelity that was measured, but in such a way that it was 

unclear whether it should be described as adherence data or information about the quality of 

delivery. Thus, in some cases, it was difficult to make decisions about how to code certain 

reported aspects of fidelity. 

Finally, as noted previously, it had originally been our intent to examine whether there 

was an association between fidelity of implementation scores and intervention effects. However, 

this analysis was not possible due to the widely varying methods for reporting information about 

the five dimensions of fidelity. One key finding of the present review is the overall inconsistency 

in fidelity reporting; it is also a major limitation. Although 75% of studies reported treatment 

fidelity data, only one study (Denton et al., 2010) reported information for all five dimensions of 
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fidelity. The most reported dimension of fidelity was adherence (with 68% of studies reporting 

adherence data), but even methods for reporting adherence are widely varied. Typically, authors 

reported an adherence percentage based on the number of required steps or components to be 

completed within an activity. However, in some instances, adherence was measured based purely 

on whether the step or component was completed; in other instances, adherence was measured 

based on how often the step or component was present (e.g., on a 4-point Likert scale where 1 = 

not present, 2 = inconsistently present, 3 = mostly present, 4 = always present). It would be 

beneficial if authors of future research could report fidelity data with enough precision and 

comparability that future meta-analysts could answer such a question. 

Implications and Future Directions 

It is good news that a relatively high proportion of studies that include students with or at 

risk for dyslexia report information about treatment fidelity (i.e., a higher proportion than has 

been reported in previous research with more diverse populations of students; Capin et al., 2018; 

Gresham et al., 2000; Swanson et al., 2011). Note that treatment fidelity has been shown to be a 

more important contributor to reading outcomes for students with learning difficulties, such as 

dyslexia (Boardman et al., 2016), so care to ensure that treatments can be implemented faithfully 

is important in the context of this group. Nevertheless, there were still a number of studies in our 

corpus that did not report fidelity data or did not report on all five dimensions of fidelity. Each 

dimension of fidelity provides valuable information about the extent to which the intervention 

was implemented as intended. These fidelity dimensions also provide information about the 

conditions under which the effects were obtained and can inform decisions about how to scale up 

interventions. Therefore, further research is needed to understand how each dimension of fidelity 

is associated with intervention effects. It is also important that researchers measure and report 
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fidelity data in a precise and consistent method. Without measuring all five dimensions of 

fidelity and reporting disaggregated fidelity scores by dimension, it is difficult to take a nuanced 

view of fidelity and explore which dimensions are most important for students with or at risk for 

dyslexia. As a result, we suggest that researchers conducting future reading intervention studies 

take a few key steps: (a) quantitatively measure all five dimensions of fidelity (Dane & 

Schneider, 1998) using valid and reliable methods and report disaggregated data, (b) clearly 

document and report all data collection procedures to support future replication, (c) analyze 

treatment fidelity and their relation to student outcomes to inform under what conditions 

interventions are successful, and (d) consider analyzing the interactions between dimensions of 

fidelity (e.g., adherence and quality) and their impact on treatment effects (Capin et al., 2022). 

Measurement research can support these efforts by, for instance, developing feasible methods for 

collecting fidelity information that have strong psychometric evidence (Sanetti & Kratochwill, 

2009). By taking these steps, researchers can better support study internal validity, document the 

degree to which an intervention is feasible to implement, and provide information about which 

dimensions of implementation fidelity are the biggest contributors to intervention effects.   
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Table 1 

Comparing Characteristics of Previous Reviews of Fidelity Reporting 

 Swanson et al. (2011) Capin et al. (2018) Present Meta-Analysis 

Search Dates  2005-2009 1995-2015 1980-2020 

Total Studies 76 175 53 

Study Designs experimental, quasi-experimental, 

or single case designs 

experimental, quasi-experimental, or single 

case designs 

experimental or quasi-experimental (with at 

least 15 participants per group) 

Interventions “student-level reading, 

mathematics, or writing 

intervention” (p. 6) 

“intervention targeted early literacy in English 

(i.e., phonics, fluency, phonemic awareness, 

vocabulary, reading comprehension, or 

spelling)” (p. 7) 

  intervention focused on PA, phonics, word 

reading, spelling, or a combination of these 

domains 

Grades PK-12 K-3 K-5 

Population of 

Interest 

N/A1 “identified with a learning disability, reading 

difficulty, or as at risk for reading difficulties 

(e.g., students with low achievement, low 

phonemic awareness, language disorders)” (p. 

7) 

a screening criterion at or below the 25th 

percentile, or a baseline score at or below 

the 16th percentile, on a norm-referenced 

test of word reading, spelling, or 

foundational word reading skills 

Research 

Questions 

“Research Question 1: What 

proportion of intervention studies 

published in peer-reviewed 

journals reported fidelity? 

 

Research Question 2: What 

components of fidelity 

measurement were reported in 

published intervention studies? 

 

Research Question 3: Did 

reported components differ 

“RQ1. What proportion of K–3 reading 

intervention studies published in dissertations 

or peer-reviewed journals reported treatment 

fidelity data, and how did the proportion of 

fidelity reporting vary according to study 

features (e.g., publication year, research 

design, journal impact factor)? 

 

RQ2. What procedures did authors report using 

to train and support treatment implementers? 

 

RQ 1: What proportion of foundational 

reading intervention studies for K–5 

students with or at risk for dyslexia reported 

treatment fidelity data? 

 

RQ 2: For studies that reported fidelity 

information, what dimensions of fidelity 

(i.e., adherence, quality, dosage, 

responsiveness, or differentiation) were 

reported and how were they reported (i.e., 

quantitatively or qualitatively)? 
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according to research design, 

intervention type, or number of 

intervention sessions?” (p. 6) 

 

 

RQ3. What procedures did authors report using 

to collect observations of fidelity and measure 

treatment fidelity? 

 

RQ4. What dimensions of treatment fidelity 

(i.e., adherence, quality, receipt, dosage, and 

differentiation) and what levels of treatment 

fidelity were presented in published 

intervention studies? 

 

RQ5. To what extent were treatment fidelity 

scores used in the analysis of treatment 

effects?” (p. 6) 

RQ 3: Was fidelity reporting associated 

with any other study/intervention features 

(i.e., publication year, research design, 

student grade level, and intervention 

implementer)?  

 

RQ 4: Was there a difference in the average 

effect size for studies that reported fidelity 

information relative to those that did not?  

1Swanson et al. (2011) examined treatment fidelity reporting practices described in select high-impact factor journals that published general and special 

education intervention research (i.e., they did not require students to have or be at risk for any difficulties/disabilities).  
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Table 2 

Definitions of Variables Used in Fidelity-Related Coding 

Category Variable Definition 

Type of Data 
Quantitative 

Reported numeric data (e.g., “teachers implemented 4 of the 5 steps [90%] on average; all teachers scored 

>85% on a measure of adherence). 

 Qualitative Reported narrative/descriptive information (e.g., the research team noticed high fidelity). 

Dimensions Adherence Described the extent to which components are implemented as intended. 

 
Quality 

Reported a measure of instructional quality separate from adherence to components (e.g., data related to 

pacing, corrective feedback, behavior management). 

 
Dosage 

Reported the amount of instruction provided in relation to fidelity (e.g., data related to the number and length 

of sessions or number of students in attendance during each session). 

 
Receipt 

Described the extent to which participants responded to the intended treatment (e.g., data collected based on 

student behavior, such as time on task or engagement). 

 
Differentiation 

Described the extent to which the treatment condition varied from the comparison condition using a common 

protocol. 

 
Combined 

Reported two or more dimensions as one combined score (e.g., adherence and quality are reported as one 

“fidelity” score). 
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Table 3 

Study Characteristics and Fidelity Dimensions Reported 

Study N Grade Design Adherence Quality Dosage 
Responsive

ness 

Differentiat

ion 
Combined 

Al Otaiba et al. (2005) 73 K RCT X   X   

Baker et al. (2000) 84 1-2 RCT       

Blachman et al. (2004) 69 2-3 RCT X  X    

Burns (2011) 78 1 RCT X    X  

Christodoulou et al. (2017) 47 1-4 RCT       

Coyne et al. (2013) 162 K RCT X X X  X  

Denton et al. (2010) 422 1 RCT X X X X X  

Denton et al. (2014) 206 1 RCT X X X    

Donegan et al. (2020) 

Study 1 
153 4 RCT X X  X   

Duff et al. (2014) 145 1 QED  X X    

Fawcett et al. (2001) 87 2 QED       

Frantz (2000) 78 2-6 QED       

Georgiou et al. (2020) 48 3 RCT      X 

Graham et al. (2002) 54 2 RCT X      

Gunn et al. (2005) 245 K-3 RCT X      

Hagans and Good (2013) 50 1 RCT       

Hatcher et al. (2006) 77 K RCT       

Jenkins et al. (2004) 99 1 RCT   X   X 

Little et al. (2012) 90 K RCT X  X    

Mathes et al. (2003) 89 1 QED X      

Mayfield (2000) 60 1 RCT X   X   

Miciak et al. (2018) 270 4 RCT X X X    

Morris et al. (2012) 279 2-3 RCT      X 

Nicolson et al. (1999) 102 1 QED       

O'Callaghan et al. (2016) 98 PK-K RCT       

O'Connor et al. (2002) 46 3-5 RCT X  X    
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O'Shaughnessy and 

Swanson (2000) 
45 2 RCT X      

Scanlon et al. (2005) 84 K-1 RCT       

Simmons et al. (2011) 206 K RCT X X   X  

Storey et al. (2020) 32 1-4 RCT       

Torgesen et al. (2010) 108 1 RCT X  X    

Toste et al. (2019) 108 4-5 RCT X X     

Vadasy and Sanders 

(2008a) 
86 K QED X  X    

Vadasy and Sanders 

(2008b) 
162 2-3 RCT X X X X   

Vadasy and Sanders (2009) 202 2-3 RCT X X X    

Vadasy and Sanders (2010) 84 K RCT X  X    

Vadasy and Sanders (2011) 98 1 RCT X  X    

Vadasy et al. (1997a) 35 1 RCT       

Vadasy et al. (1997b) 40 1 RCT X X     

Vadasy et al. (2000) 46 1 RCT   X   X 

Vadasy et al. (2005) 57 1 QED   X   X 

Vadasy et al. (2006) 67 K RCT   X   X 

Vadasy et al. (2007) 43 2-3 RCT X  X    

Vaughn et al. (2006a) 40 1 RCT   X   X 

Vaughn et al. (2006b) 91 1 RCT   X   X 

Vellutino et al. (2008) 113 K RCT       

Wang and Algozzine 

(2008) 
139 1 RCT      X 

Wanzek and Vaughn 

(2008) Study 1 
50 1 RCT      X 

Wanzek and Vaughn 

(2008) Study 2 
36 1 RCT    X  X 

Wanzek et al. (2020) 260 4 RCT X X X X   

Wise et al. (1999) 153 2-5 QED       

Note. RCT = randomized controlled trial; QED = quasi-experimental design. 
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Table 4 

Fidelity Data Collection and Reporting 

 Studies Reporting Fidelity  

(k = 38) 

Variable k % 

Dimension of Fidelity Reported   

    Adherence 26 68 

    Quality 12 32 

    Dosage 58 22 

    Responsiveness 7 18 

    Differentiation 4 11 

    Combined 11 29 

Type of Data Reported   

    Quantitative 34 89 

    Qualitative Only     4 11 
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Table 5 

Characteristics of the Reviewed Studies and Interventions 

 All Studies  

(k = 51) 

Studies Reporting Fidelity  

(k = 38) 

Studies Not Reporting Fidelity  

(k = 13) 

Variable k % k % k % 

Publication Year       

    1995-1999  4 8 1 3 3 23 

    2000-2004 11 22 8 21 3 23 

    2005-2009 16 31 13 34 3 23 

    2010-2015 12 24 11 29 1 8 

    2016-2020 8 16 5 13 3 23 

Research Design       

    RCT 43 84 34 89 9 69 

    QED 8 16 4 11 4 31 

Grade Level       

    K-2 43 84 32 84 11 85 

    3-5 8 16 6 16 2 15 

 All Interventions  

(N = 68) 

Interventions Reporting Fidelity 

(N = 53) 

Interventions Not Reporting Fidelity 

(N = 15) 

Variable N % N % N % 

Implementer       

    School Personnel 32 47 28 53 4 27 

    Researcher-Delivered 22 32 18 34 4 27 

    Computer-Delivered 6 9 2 4 4 27 

    Other Implementer 8 12 5 9 3 20 

Group Size       

    One-on-One 25 37 19 36 6 40 

    Small-Group 43 63 34 64 9 60 

Sessions       

    Less Than 100 44 65 34 64 10 67 

    100 or More 24 35 19 36 5 33 
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Table 6 

Effect Sizes Associated with Fidelity Reporting 

Variable k g SE 95% CI p df I2 τ2 Q p 

Fidelity         5.04 0.03 

   Reported 38 0.30 0.05 
0.21, 

0.39 
< .01 37 45.16 0.03   

   Not Reported 13 0.50 0.07 
0.35, 

0.64 
< .01 12 14.03 0.01   
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Abstract 

The present study aimed to better understand teacher self-efficacy for teaching students with or 

at risk for reading difficulties and its relation to teacher knowledge to teach reading. We 

developed and administered surveys to 313 elementary-grade teachers. They rated their self-

efficacy for providing reading instruction to students with or at risk for reading difficulties as 

moderately high. However, there was a statistically significant negative association of teacher 

knowledge to teach reading with self-efficacy for providing reading instruction to students with 

or at risk for reading difficulties. Implications for practice and directions for future research are 

discussed. 

Keywords: teacher self-efficacy, teacher knowledge, reading instruction, elementary 
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Elementary Educator Self-Efficacy and Knowledge to Teach Reading 

In the United States, a recent National Assessment of Educational Progress (NAEP) 

reading report indicated that 68% of fourth-grade students read below proficient levels (NAEP, 

2022). Students who read below proficient levels are likely to have difficulties throughout their 

academic careers and are at an increased risk of dropping out of school (Boscardin et al., 2008; 

Daniel et al., 2006). They are also at greater risk for emotional issues, such as anxiety and 

depression, and behavioral disorders (Dahle & Knivsberg, 2014; Mugnaini et al., 2009; Willcutt 

et al., 2010). Access to evidence-based core and supplemental reading instruction within multi-

tiered systems of support can reduce the incidence and severity of reading difficulties (RDs) 

experienced by students (Al Otaiba et al., 2009; VanDerHeydan et al., 2007). Thus, providing 

effective reading instruction is vital not only to facilitate students' development of proficient 

reading but also to support their overall academic performance and wellbeing. 

Teacher knowledge to teach reading and self-efficacy for teaching reading are two key 

factors related to a teacher's ability to provide effective reading instruction. In particular, both are 

associated with instructional quality and student reading performance (Guo et al., 2012; Jordan 

& Bratsch-Hines, 2020; Podhajski et al., 2009; Varghese et al., 2016). The present study aims to 

better understand teacher self-efficacy for providing reading instruction to students with or at 

risk for RDs and its relation to teacher knowledge to teach reading. 

Teacher Knowledge of Reading Development and Instruction 

Decades of reading-related research yield broad consensus as to how teachers can 

facilitate the acquisition of reading skills (Castles et al., 2018). The simple view of reading 

(Gough & Tunmer, 1986) is an empirically validated framework positing that reading 

comprehension is the product of word recognition and language comprehension. Both 
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components comprise multiple subcomponents that contribute to skilled reading and reading 

comprehension. Word recognition depends on phonological awareness, phonics knowledge, 

orthographic knowledge, and decoding skill, whereas language comprehension depends on 

background and vocabulary knowledge, syntactical knowledge, text genre knowledge, and verbal 

reasoning skill (Scarborough, 2001). Research indicates that effective reading instruction 

addresses both components (Donegan & Wanzek, 2021; Foorman et al., 2016). Research also 

shows that effective reading instruction is explicit and systematic (Gersten et al., 2009; Vaughn 

et al., 2012; Swanson et al., 1999). In particular, it (a) orients students to the lesson objective, (b) 

sequences topics and activities so that they build on prior knowledge and provide the right level 

of challenge, (c) breaks down complex tasks into small, manageable steps, (d) includes teacher 

modeling with explanations, (e) allows frequent opportunities for students to respond and receive 

feedback, and (f) incorporates scaffolding that can be gradually reduced to support students’ 

acquisition of new skills and knowledge. 

Much research has investigated elementary teachers' knowledge of reading development 

and instruction. In particular, research has frequently examined associations of teachers’ reading-

related knowledge with their instructional practices (e.g., Cohen et al., 2017; Foorman & Moats, 

2004; McCutchen et al., 2009). These studies reveal mixed findings. For example, Spear-

Swerling and Zibulsky (2014) revealed that elementary teachers’ knowledge of phonological 

awareness and phonics was positively related to the amount of instructional time allocated to 

instruction in phonological awareness and phonics, but their knowledge of vocabulary and 

comprehension was not correlated with the amount of time allocated to vocabulary or 

comprehension. Jordan and Bratsch-Hines (2020) demonstrated that Kindergarten and Grade 1 

teachers’ knowledge of teaching word reading was not significantly associated with instructional 
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variables such as discrete skills, print awareness, active learning, or collaborative learning. 

However, teacher knowledge was significantly associated with comprehensive instruction in that 

it predicted teacher use of ‘elements of high-quality reading instruction documented as necessary 

for reading achievement’ (p. 282). McCutchen et al. (2002) similarly revealed that Kindergarten 

and Grade 1 teachers’ knowledge about teaching reading was associated with increased use of 

explicit instruction during phonological awareness and comprehension instruction. However, 

Piasta et al. (2009) determined that Grade 1 teachers’ knowledge of literacy concepts was not 

associated with the amount of explicit decoding instruction they provided. 

Previous research has also demonstrated mixed associations between teacher reading-

related knowledge and student reading outcomes. Several empirical studies revealed positive 

associations between teacher knowledge and student reading-related outcomes (e.g., Al Otaiba et 

al., 2012; Foorman & Moats, 2004; McCutchen et al., 2009; Spear-Swerling & Brucker, 2004). 

For example, Podhajski et al. (2009) showed that teacher knowledge was positively associated 

with gains in phoneme segmentation, letter naming, nonsense word reading, and oral reading 

fluency among Grade 1 students. Porter et al. (2023) revealed that kindergarten and Grade 1 

teachers’ knowledge of language and literacy reliably predicted students’ foundational reading 

skills (i.e., print awareness, phonological awareness, phonics/decoding) scores, but not their 

reading comprehension scores. Other studies have demonstrated only small effects of teacher 

reading-related knowledge on student literacy skills (Carlisle et al., 2011; Piasta et al., 2009). 

Taken together, this work signals the need for further research identifying factors interacting 

with knowledge to produce effective teacher instructional practices and improvements in student 

reading outcomes. 

Teacher Self-Efficacy for Providing Reading Instruction 
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Bandura’s Social Cognitive Theory (1977; 1986; 1997) defines self-efficacy as an 

assessment of one’s capabilities to attain a desired level of performance. Bandura posited that 

one’s behaviors are greatly influenced by their perceived capabilities, or self-efficacy, to perform 

those behaviors. In fact, he theorised that self-efficacy beliefs, rather than one’s actual abilities, 

have the most powerful impact on behavior. Bandura further speculated that a cyclical 

relationship between self-efficacy beliefs and behavior exists (i.e., the more confident one is in 

their abilities, the more likely they are to succeed, which provides them with experiences that 

further enhance their self-efficacy). 

In the teaching context, self-efficacy is the extent to which teachers believe they can 

influence a student’s performance through their instruction (Khan et al., 2015; Tschannen-Moran 

& Johnson, 2011). Bandura’s Social Cognitive Theory (1977; 1986; 1997) suggests that to 

provide effective instruction, teachers need to believe they have the necessary knowledge and 

skills to impact student performance. When a teacher believes that they can provide effective 

instruction, it increases their ability to engage in behaviors that align with that goal. In alignment 

with this theory, the Rand Corporation conducted several studies in the 1970s that focused on 

reading instruction in search of variables that would explain differences in teacher effectiveness 

(Armor et al., 1976). They discovered that teacher self-efficacy was positively related to reading 

achievement among students. More specifically, students taught by teachers who believed they 

could impact students’ learning had higher reading achievement than students whose teachers 

believed there was little they could do considering the environmental barriers to learning. 

More recent empirical research has also demonstrated positive associations of teachers’ 

self-efficacy for teaching reading with the quality of reading instruction they provide and the 

reading achievement of students in their classrooms (Guo et al., 2012; Maloch et al., 2003; 
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Varghese et al., 2016). For example, Guo et al. (2012) examined the effects of teacher self-

efficacy, education, and years of experience on observed classroom practices as they related to 

Grade 5 students' literacy skills. They revealed that teachers with a higher sense of self-efficacy 

supported students more (e.g., via scaffolding and feedback) and provided a more positive 

classroom environment than teachers with lower self-efficacy. Further, teacher self-efficacy was 

positively related to student literacy outcomes. 

Limited research has examined teacher feelings of self-efficacy focused on providing 

reading instruction to students with or at risks for RDs. In the research that does exist, teachers 

often do not feel prepared to instruct such students. For example, Bos et al. (2001) measured 

elementary teachers’ perceived preparedness to teach reading on a scale of 1 (not prepared) to 4 

(well prepared). They demonstrated that although teachers’ perceived preparedness to teach 

reading to typically developing students fell in the moderate range (M = 2.6), they felt less 

prepared to teach students with RDs (M = 2.3). Similarly, Washburn et al. (2011) measured 

elementary teachers’ perceived teaching ability on a scale of 1 (minimal) to 4 (expert). They 

reported that teachers perceived their abilities to teach reading to typically developing students as 

good (M = 2.79 out of 4), but slightly less so for teaching students with RDs (M = 2.64).  

Given the paucity of research on this topic, it is unsurprising that a valid and reliable 

measure assessing teachers’ self-efficacy for teaching reading to students with or at risk for RDs 

has not emerged. A commonly used measure of teacher self-efficacy for providing literacy 

instruction in general is the 22-item Teachers’ Sense of Efficacy for Literacy Instruction (TSELI) 

scale, which has demonstrated a Cronbach’s alpha reliability of .96 (Tschannen-Moran & 

Johnson, 2011). However, only one item on the TSELI addresses providing instruction for 

students with or at risk for RDs (i.e., ‘How much can you do to meet the needs of struggling 
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readers?’). Therefore, there is a need to develop a valid and reliable scale intended to measure 

teachers’ self-efficacy for teaching reading to students with or at risk for RDs. 

Relation Between Teacher Knowledge and Self-Efficacy 

Although knowledge to teach reading and self-efficacy to teach reading are both 

associated with instructional quality and student reading performance (Guo et al., 2012; Jordan 

& Bratsch-Hines, 2020; Podhajski et al., 2009; Varghese et al., 2016), research on the relation 

between knowledge and self-efficacy is scarce, and the little research that exists has frequently 

yielded null results. For example, Sharp et al. (2016) found that prospective elementary teachers’ 

confidence in teaching specific literacy skills was not significantly related to knowledge required 

to teach those skills. Stark et al. (2016) similarly found no relationship between teacher self-rated 

ability to teach literacy and their literacy knowledge. Additionally, Ciampa and Gallagher (2018) 

found no relation between pre-service teachers’ self-efficacy and their knowledge to provide 

literacy instruction at the end of an elementary literacy methods course. 

Present Study 

Teacher knowledge to teach reading and teacher self-efficacy for teaching reading have 

both been associated with improved instructional quality and student reading performance (Guo 

et al., 2012; Jordan & Bratsch-Hines, 2020; Podhajski et al., 2009; Varghese et al., 2016). 

However, there is little research on the relation of teacher knowledge with self-efficacy (Ciampa 

& Gallagher, 2018; Sharp et al., 2016; Stark et al., 2016). Further, previous research has focused 

on investigating teachers’ self-efficacy for providing reading instruction to all students (Guo et 

al., 2012; Varghese et al., 2016), with limited research exploring teachers’ self-efficacy for 

teaching reading to students with or at risk for RDs (Bos et al., 2001; Washburn et al., 2011). 

Thus, the present study developed a measure to better understand teacher self-efficacy for 
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teaching students with or at risk for RDs and examined its relation with teacher knowledge to 

teach reading. Our research questions were: 

1) What is the factor structure and reliability of the self-efficacy scale? 

2) What levels of self-efficacy are demonstrated by elementary teachers in the current sample?   

3) To what extent is self-efficacy associated with knowledge to teach reading? 

Method 

Study Context 

Our research team recently reported on the development and validation of a measure for 

assessing elementary teachers’ knowledge to teach reading (Hall et al., 2023). In addition to the 

knowledge measure, our research team also developed and administered a self-efficacy scale for 

teaching students with or at risk for RDs. However, the data associated with the self-efficacy 

scale were not published in the Hall et al. (2023) manuscript. Thus, the present study focused on 

assessing the factor structure and reliability of the self-efficacy scale as well as determining the 

levels of self-efficacy demonstrated by elementary teachers. To answer our third research 

question (i.e., to evaluate the extent to which self-efficacy is associated with knowledge to teach 

reading), we drew on the knowledge survey data used to conduct analyses in the previously-

reported study (Hall et al., 2023). The Institutional Review Board at the research team’s 

university approved the study procedures. 

Participants and Data Collection Procedures 

The participants and data collection procedures for the present study were identical to 

those described in the Hall et al. (2023) publication. That said, in this section we highlight some 

key information about these procedures. Participants were recruited via Qualtrics Panel, a private 

research software company specializing in web-based data collection. Eligible participants were 
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(a) residing in the United States, (b) working as professional educators of K-5 students, and (c) 

teaching English language arts, literacy, or reading. Participants who matched the eligibility 

criteria and consented to participate in the research study were asked to complete the survey 

online. Those who completed the survey received approximately $5 or the equivalent in 

redeemable points directly from Qualtrics. Qualtrics established security checks for bots and 

ensured that participants were only able to take the survey one time. Table 1 displays 

demographic information for the final sample of 313 participants. 

Participants completed the online survey (including the knowledge survey and the self-

efficacy scale) during the summer of 2022. The knowledge survey, called the Teacher 

Understanding of Literacy Constructs and Evidence-Based Instructional Practices (TULIP) 

survey, consists of 55 multiple-choice items measuring teacher content knowledge within the 

domains of (a) phonological awareness (12 items), (b) phonics, decoding, and encoding (15 

items), (c) reading fluency (7 items), (d) oral language (9 items), and (e) reading comprehension 

(12 items). Note that Hall et al. (2023) describes in detail the development and validation of the 

TULIP survey.  

Participants also responded to six self-efficacy items on a five-point Likert-scale for 

which higher values indicated a greater degree of perceived self-efficacy. The self-efficacy items 

were developed in conjunction with the TULIP survey items and underwent an iterative 

development process that included expert review (as described in Hall et al., 2023). The final 

self-efficacy items focused on teachers’ perceived levels of preparedness, confidence, and ability 

for teaching students with or at risk for RDs. Figure 1 shows the self-efficacy items as they were 

presented to the participants. 

All survey items were presented in English. Participants were required to choose at least 
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one answer option for each item before moving to the next item but could end the survey at any 

time. A total of 313 participants provided complete data for our analyses. The average time to 

complete the entire survey was 19 minutes. 

Data Analysis 

We performed confirmatory factor analyses (CFAs) to understand the constructs that 

underlay responses to the self-efficacy scale. We believed that responses would be organised 

around two domains: beliefs about past preparation (items 2 and 3) and beliefs about current 

preparedness, confidence, and ability (items 1, 4, 5, and 6). To determine the appropriateness of 

this model, we compared the fit of a one-factor model in which all items loaded on a single 

overall factor to a two-factor model in which the items were organised around the proposed 

domains. The latent domain scores were allowed to co-vary in the two-factor CFA. We also 

examined the item correlations to better understand the dimensionality of the scale and 

performed reliability analyses to understand the internal consistency of the scale. To describe the 

self-efficacy of elementary teachers in our sample, we performed descriptive analyses of the self-

efficacy scale (e.g., calculating teachers average self-efficacy rating). To examine whether self-

efficacy was associated with knowledge, we used regression models predicting teacher 

knowledge from teacher self-efficacy. CFAs were conducted using Stata version 17; all other 

analyses were conducted using SPSS version 28. 

Results 

Research Question 1: Factor Structure and Reliability 

We performed CFAs to compare the fit of a one-factor model to a two-factor model.  

The one-factor CFA (chi-square [9] = 144.76, p < 0.001, RMSEA = 0.22, CFI = 0.85, TLI = 

0.74, SRMR = 0.07) showed evidence of unsatisfactory fit, whereas the two-factor CFA (chi-
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square [8] = 28.56, p < 0.001, RMSEA = 0.09, CFI = 0.98, TLI = 0.96, SRMR = 0.03) showed 

evidence of acceptable fit. A model comparison test indicated the two-factor model fit the data 

better than the one-factor model (chi-square [1] = 116.23, p < 0.001). Table 2 presents the 

reliability of the full scale and the two subscales as estimated by Cronbach’s alpha and 

McDonald’s omega. The full scale and the two subscales had good reliability.  

Table 3 represents the correlations among the items. All between-item correlations would 

be described as moderate to large (range: 0.36-0.77) and were significant (p < .01). Analysis of 

the discrimination of the items revealed that most items had good discrimination in terms of their 

associations with the overall ratings: 83% of the items had item-total correlations greater than 

0.70. The average item-total correlation was 0.77. 

Research Question 2: Ratings of Self-Efficacy 

Table 4 provides descriptive statistics for the teacher responses to the self-efficacy items. 

The full scale average self-efficacy rating was 3.86 (SD = 0.79) out of 5. The average ratings for 

the Beliefs about Past Preparation and Beliefs about Current Ability factors were 3.52 (SD = 

1.13) and 4.03 (SD = 0.75), respectively. The average ratings for each of the six items ranged 

from 3.46 (SD = 1.24) to 4.19 (SD = 0.84).  

Research Question 3: Association with Knowledge to Teach Reading 

Teachers answered an average of 27.79 out of 55 (50.52%) of items correctly on the 

knowledge survey (see Hall et al., 2023 for more information about knowledge survey results). 

Regression analyses were conducted to determine the degree to which self-efficacy may have 

contributed to knowledge. For the full scale, results indicated that 2% of the total variation in 

knowledge score was explained by overall self-efficacy rating (R2 = 0.02) and that the full self-

efficacy scale had a small, statistically significant negative relation with knowledge (r = -.13, p 
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= .02). The Beliefs about Current Ability factor also had a statistically significant negative 

relation with knowledge (r = -.29, p < .001), whereas the Beliefs about Current Ability factor did 

not have a statistically significant relation with knowledge (r = .01, p = .88). 

Given that Hall et al. (2023) found that teacher knowledge was significantly related to 

education level (i.e., teachers with more education had higher knowledge scores), we added 

teachers’ highest level of education (coded as [a] high school degree/GED/associate degree, [b] 

bachelor’s degree, or [c] master’s degree or beyond) as a covariate in our regression models. 

Results indicated a similar pattern of findings. The full scale (r = -.13, p = .02) and Beliefs about 

Current Ability factor (r = -.27, p < .001) maintained statistically significant negative relations 

with knowledge, whereas the relation between the Beliefs about Current Ability factor and 

knowledge remained non-significant. 

Discussion 

Extant research shows that both teacher knowledge to teach reading and teacher self-

efficacy for teaching reading are associated with improved instructional quality and student 

reading performance (Guo et al., 2012; Jordan & Bratsch-Hines, 2020; Podhajski et al., 2009; 

Varghese et al., 2016). However, there is not much prior research on the relation between teacher 

knowledge and self-efficacy, and the research that does exist has often revealed nonsignificant 

relations (Ciampa & Gallagher, 2018; Sharp et al., 2016; Stark et al., 2016). It is also noteworthy 

that research in this area has mostly focused on investigating teachers’ self-efficacy for providing 

reading instruction to all students (Guo et al., 2012; Varghese et al., 2016). The purpose of the 

present study was to develop a measure to evaluate elementary teachers’ self-efficacy for 

teaching reading to students with or at risk for RDs. Further, this study aimed to explore the 

relation between teacher self-efficacy for teaching students with or at risk for RDs and teacher 
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knowledge to teach reading. 

Self-Efficacy Scale Validity and Reliability 

The factor analysis provided preliminary evidence that the current scale may serve as a 

valid two-factor measure of teacher self-efficacy for providing reading instruction to students 

with or at risk for RDs. That said, further validity evidence is needed (i.e., an assessment of 

convergent validity with similar measures of teacher self-efficacy for teaching reading). The full 

scale and both factors were shown to reliably assess self-efficacy for teaching students with or at 

risk for RDs. Therefore, the current scale shows promise as a valid and reliable measure of 

elementary teacher self-efficacy for teaching such students. 

Levels of Self-Efficacy for Teaching Students with or at Risk for RDs 

The average self-efficacy rating for the elementary teachers in our sample was 3.86 out of 

5. In other words, teachers rated their self-efficacy for providing reading instruction to students 

with or at risk for RDs as moderately high (i.e., they mostly agreed with the statements on the 

scale). This finding is somewhat inconsistent with previous survey studies that examined 

teachers’ perceptions about teaching reading to students with RDs. For example, Bos et al. 

(2001) revealed that elementary teachers only felt somewhat prepared to teach students with RDs 

(M = 2.3 out of 4). Similarly, Washburn et al. (2011) determined that elementary teachers’ 

perceived abilities to teach students with RDs was moderate (M = 2.64 out of 4). Notably, there 

appeared to be an increase in teacher self-efficacy ratings from Bos et al.’s 2001 study to 

Washburn et al.’s 2011 study; this increasing trend appears to have continued between 

Washburn’s 2011 study and the present study conducted in 2022. Further, our finding that 

teachers rated their self-efficacy for teaching students with or at risk for RDs as moderate to high 

on average was consistent with a recent study that utilised teacher interviews instead of surveys. 
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Dahl-Leonard et al. (2023) interviewed kindergarten teachers about their self-efficacy in 

providing reading instruction to students with RDs. Teachers in their sample described moderate 

to high levels of self-efficacy in teaching reading to students with RDs, with only one teacher 

sharing feelings of low self-efficacy. The authors also noted that teachers often described feeling 

more confident teaching reading to students with RDs than their typically developing peers. 

Changes in teacher preparation and professional development may explain this recent 

increase in teacher self-efficacy for providing reading instruction to students with or at risk for 

RDs. More than ever before, teachers are now expected to meet the individual needs of diverse 

learners (Whitaker & Valtierra, 2018). As such, teacher educators are responsible for preparing 

future teachers to teach diverse groups of students in their classrooms (Theoharis & Causton-

Theoharis, 2011). Recent standards for teachers of reading outlined by the International Literacy 

Association (ILA; ILA, 2017) and other international, national, and state-level organizations 

emphasize the importance of understanding reading development and knowledge of evidence-

based instructional methods that support learning for students with RDs. Research shows that 

self-efficacy related to providing reading instruction typically increases after pre-service teachers 

complete reading methods coursework and participate in reading-related field experiences 

(Helfrich & Clark, 2016). Additionally, in the last decade, numerous states have passed laws or 

implemented policies requiring increased professional development for teachers of students with 

learning difficulties (Gearin et al., 2022). Thus, it is likely that increased coursework and field 

experiences as well as professional learning opportunities focused on diverse learners have 

resulted in increased self-efficacy for teaching students with or at risk for RDs (Al-Otaiba et al., 

2012; Leader-Janssen & Rankin-Erickson, 2013). 

Relation Between Teacher Knowledge and Self-Efficacy 
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Our study revealed that teacher knowledge to teach reading was negatively related to 

self-efficacy for providing reading instruction to students with or at risk for RDs. That is, for 

teachers in our sample, the more self-efficacious teachers felt to teach students with or at risk for 

RDs, the less knowledgeable for providing reading instruction they actually were. Notably, 

Tschannen-Moran and Johnson (2011) speculated that ‘slightly overestimating one’s actual 

abilities may be useful if it leads to greater effort, persistence, and resilience, and because it is 

difficult for a person to invest fully in an activity while fighting self-doubt' (p. 753). Therefore, 

some overestimation of abilities may actually be beneficial to lower-knowledge teachers. For 

example, these teachers may believe their teaching matters for students’ reading development, 

accept responsibility for students’ learning, and make instructional adjustments when students 

are not meeting expected goals. However, it has also been argued that ‘an overestimation of 

one’s skills may lead to complacency and a failure to pursue professional development 

opportunities to overcome deficiencies’ (Tschannen-Moran & Johnson, 2011, p. 753).  

There was a statistically significant negative relation between the Beliefs about Past 

Preparation factor and knowledge. The two items in the Beliefs about Past Preparation factor 

focused on teacher education coursework and student teaching experiences. One item stated, ‘My 

teacher education coursework provided me with the knowledge I need to effectively teach 

students with or at risk for RDs’ and the other item stated, ‘My teacher education 

coursework/student teaching provided me with the hands-on practice I need to effectively teach 

students with or at risk for RDs.’ Thus, the more prepared teachers felt by their teacher 

preparation coursework and experiences to teach students with or at risk for RDs, the less 

knowledgeable for providing reading instruction they actually were. Conversely, more 

knowledgeable teachers tended to perceive their teacher preparation coursework and experiences 
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as having been inadequate. We posit that this may be because the teachers who had experienced 

the most knowledge-building professional development opportunities on the job (and had thus 

accumulated the largest amounts of up-to-date knowledge of the science of reading) were the 

ones who were most aware of shortfalls in their own teacher preparation coursework and 

experiences.  

Limitations  

A few limitations of this study should be noted. First, we only assessed the content 

validity (via expert feedback) and the construct validity (via factor analysis) of the current self-

efficacy scale. As a result, we do not know whether the scale demonstrates convergent validity 

with similar measures of teacher self-efficacy for teaching reading, or whether it predicts 

classroom reading instruction or reading outcomes for students with or at risk for RDs. Also, the 

current scale does not address all aspects of teacher self-efficacy. For example, Tschannen-

Moran and Woolfolk-Hoy (2001) conceptualised teacher self-efficacy as having three 

dimensions: instructional strategies, classroom management, and student engagement. The 

current self-efficacy scale only included items that would be categorised into the instructional 

strategies dimension. Additionally, quantitative measures of self-efficacy have received criticism 

for not fully capturing the complexities of teacher self-efficacy; researchers have called for the 

integration of multiple sources of data, including qualitative data, when exploring teacher self-

efficacy (Glackin & Hohenstein, 2018). Further, research suggests that five-point Likert scales 

can sway respondents to restrict their preferences and avoid extreme statements, such as strongly 

agree and strongly disagree (Cohen et al., 2007). Lastly, it is important to note that the 

knowledge survey used in the present study did not measure every aspect of knowledge to teach 

reading (e.g., it focused on content knowledge rather than instructional methods). 
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Implications and Directions for Future Research 

Our findings revealed that the current scale can reliably assess elementary teachers’ self-

efficacy for providing reading instruction to students with or at risk for RDs. In practice, teacher 

educators and school administrators may use the current scale as a screening tool to measure 

elementary teachers’ self-efficacy for teaching reading to such students. Our findings also 

indicated a negative relation between teacher self-efficacy for teaching students with or at risk 

for RDs and teacher knowledge to teach reading. This may be problematic because teachers 

overestimating their abilities are less likely to seek out or be receptive of professional learning 

opportunities. Teachers able to accurately discriminate between what they know and do not 

know are likely to allocate greater attention to areas in which they truly lack knowledge (Bostock 

& Boon, 2012; Ciampa & Gallagher, 2018). It may be beneficial for school administrators to 

measure both teacher self-efficacy and knowledge to determine professional learning 

opportunities that are appropriate for individual teachers. For example, when providing 

professional development to a teacher with high self-efficacy and low knowledge, there may be a 

need to address misconceptions about effective reading instruction. 

Although the current scale shows promise as a valid and reliable measure of elementary 

teacher self-efficacy for teaching reading to students with or at risk for RDs, there is value in 

conducting future research to determine whether the scale demonstrates convergent validity with 

similar measures of teacher self-efficacy for providing literacy instruction, such as the TSELI 

(Tschannen-Moran & Johnson, 2011). It is also important to note that, even if the current scale is 

a valid and reliable measure of teacher self-efficacy for teaching reading to students with or at 

risk for RDs, it should be viewed as only one source of data. We echo other researchers in the 

field who acknowledge that 'it is essential that traditional quantitative approaches are better 
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triangulated and integrated with other sources of data' (Glackin & Hohenstein, 2018, p. 271). We 

therefore encourage researchers to incorporate qualitative measures, such as interviews, into 

studies of teacher self-efficacy.  

Unlike prior research, the current study demonstrated a statistically significant negative 

relation between self-efficacy and knowledge to teach reading. We would therefore encourage 

researchers to further explore the associations of self-efficacy with knowledge, as well as factors 

that may be causing this relation. For example, some research suggests that teacher knowledge 

may need to research a certain threshold before it can be implemented in practice (Piasta et al., 

2020). It follows that there may be a level of knowledge at which teachers are aware of what 

they know and are able to more accurately assess their abilities, aligning their knowledge and 

self-efficacy. Lastly, given that prior research has focused on examining teachers’ self-efficacy 

for providing reading instruction to all students, it may be worthwhile to further examine the 

impact of elementary teacher self-efficacy for providing reading instruction to students with or at 

risk for RDs on teaching practices and student outcomes. 

Conclusion 

The present study aimed to better understand teacher self-efficacy for teaching students 

with or at risk for RDs and its relation to teacher knowledge to teach reading. The current scale 

shows promise as a valid and reliable measure of elementary teacher self-efficacy for teaching 

reading to students with or at risk for RDs. Thus, teacher educators and school administrators 

may use the current scale as a screening tool to measure elementary teachers’ self-efficacy for 

teaching reading to such students. Teachers in our sample rated their self-efficacy as moderately 

high, but there was a statistically significant negative association of teacher knowledge to teach 

reading with self-efficacy. This finding demonstrates a need for future research on this topic. 
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Figure 1 

Self-Efficacy Items 
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Table 1 

Teacher Demographic Information 

 % 

Gender  

    Female 80 

    Male 19 

    Non-Binary/Non-Conforming 1 

Race  

    American Indian or Alaska Native 1 

    Asian 3 

    Black or African American 10 

    Multi-Racial 4 

    Native Hawaiian or Other Pacific Islander <1 

    White 80 

    Other 2 

Hispanic 15 

Highest Level of Education  

    High School Diploma, GED, or Associate’s Degree 11 

    Bachelor’s Degree 41 

    Master’s Degree or Beyond 48 

Certification Type  

    Regular 80 

    Alternative 12 

    Temporary 5 

    Other 3 

Position  

    General Education Teacher 74 

    Special Education Teacher 16 

    Reading Specialist 6 

    Other 4 

Grade Level Taught  

    K, 1, and/or 2 73 

    Not K, 1, or 2 27 

Note. Total number of participants = 313. 
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Table 2 

Internal Consistency Reliability 

 
Number of 

Items 

Cronbach's 

Alpha 

McDonald’s 

Omega 

Full Scale 6 .86 .86 

Beliefs about Past 

Preparation 
2 .89 N/A 

Beliefs about 

Current Ability 
4 .82 .82 

Note. McDonald’s Omega cannot be estimated for the Beliefs about Past Preparation factor 

because the number of items is less than 3. 
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Table 3 

Item Correlations 

 Full Scale Item 1 Item 2 Item 3 Item 4 Item 5 Item 6 

Full Scale  0.80 0.83 0.80 0.77 0.73 0.70 

Item 1 0.80  0.55 0.53 0.64 0.52 0.46 

Item 2 0.83 0.55  0.77 0.48 0.44 0.46 

Item 3 0.80 0.53 0.77  0.48 0.42 0.36 

Item 4 0.77 0.64 0.48 0.48  0.54 0.52 

Item 5 0.73 0.52 0.44 0.42 0.54  0.55 

Item 6 0.70 0.46 0.46 0.36 0.52 0.55  
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Table 4 

Descriptive Statistics 

 Mean SD 

Full Scale 3.86 0.79 

Beliefs about 

Past Preparation 
3.52 1.13 

Beliefs about 

Current Ability 
4.03 0.75 

Item 1 3.92 1.01 

Item 2 3.46 1.24 

Item 3 3.58 1.17 

Item 4 4.08 0.94 

Item 5 3.94 0.93 

Item 6 4.19 0.84 
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Abstract 

This study examined six reading intervention teachers' implementation of the SPELL-Links to 

Reading and Writing intervention with students in Grades 2 and 3. The purpose was to evaluate 

the extent to which teachers were able to implement the intervention with acceptable fidelity 

(i.e., dosage of 30 minutes a day, four days a week, with >80% adherence and quality). It also 

aimed to better understand the determinants (i.e., barriers and facilitators) of teachers’ 

implementation and their perceptions related to the importance, feasibility, and effectiveness of 

the intervention. Data from four sources (implementation logs, implementation observations, 

interviews, and surveys) were collected and analyzed. Participating teachers did not implement 

the intervention at the intended dosage, but they did achieve acceptable adherence and quality on 

average. Several barriers to implementation were identified, including intervention content and 

structure, training, compatibility with existing practices, and alignment with goals. Notable 

facilitators of implementation were teacher capability and peer support. Teachers had varying 

perceptions of the intervention, with low satisfaction on average. These findings indicate a need 

for further research on determinants of intervention implementation as they may be crucial in 

supporting teachers’ implementation fidelity. 

Keywords: reading intervention, fidelity, determinants of implementation 
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Exploring the Feasibility of Implementing SPELL-Links to Reading and Writing 

A recent National Assessment of Educational Progress (NAEP) reading report indicated 

that 68% of fourth-grade students read below proficient levels in the United States (NAEP, 

2022). There are adverse consequences associated with reading difficulties, including high 

school dropout, incarceration, anxiety, and depression (Dahle & Knivsberg, 2014; Daniel et al., 

2006; Greenberg et al., 2007; Jordan et al., 2014). Therefore, developing proficiency in reading 

is essential for students’ overall success and wellbeing. Importantly, access to evidence-based 

cinmore and supplemental reading instruction can reduce the incidence and severity of reading 

difficulties experienced by students (Al Otaiba et al., 2009; VanDerHeydan et al., 2007).  

Unfortunately, there is a profound gap between empirical findings about evidence-based 

reading instructional practices and typical practice in school settings (Solari et al., 2020). There 

are multiple reasons for this gap, including lack of access to science of reading-aligned curricula 

and instructional materials. However, even when teachers have access to evidence-based reading 

programs, successful implementation of such programs can be challenging. Implementation 

science research has identified several factors that may influence the feasibility of implementing 

evidence-based reading interventions in authentic school contexts (Damschroder et al., 2022; 

Proctor et al., 2011), including intervention-level (e.g., program attributes, such as cost and 

design quality), individual-level (e.g., the knowledge or motivation of the teacher implementing 

the intervention), and school-level factors (e.g., the priority placed on implementing the 

intervention). The present study focused on the feasibility of reading intervention teachers of 

students in Grades 2 and 3 implementing an evidence-based literacy intervention. In particular, 

we evaluated the extent to which teachers are able to implement the intervention with fidelity 

and explored the teacher-reported intervention-level, individual-level, and systems-level 
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determinants (i.e., barriers and facilitators) of implementation fidelity. 

Implementation Fidelity 

Conceptual and empirical work has indicated that implementation fidelity is a 

multidimensional construct (e.g., Dane & Schneider, 1998; Fogarty et al., 2014; O’Donnell, 

2008). Although the conceptualization of fidelity and its core components varies across research 

disciplines, Dane and Schneider’s five dimensions of fidelity is one of the most comprehensive 

examinations of fidelity as it relates to early literacy intervention research (Guo et al., 2016). 

According to Dane and Schneider, the five dimensions of fidelity are dosage, adherence, quality, 

responsiveness, and differentiation. Dosage refers to the amount of instruction provided or how 

much exposure to an intervention students received. Adherence refers to the extent to which 

critical components of the intervention are implemented as intended. Quality of instructional 

delivery describes qualitative aspects of implementation, such as implementer preparedness and 

pacing. Responsiveness is the extent to which students respond to the intervention. 

Differentiation is the extent to which the intervention varies from another treatment condition or 

a comparison condition.  

Prior research suggests a positive association of dimensions of implementation fidelity 

with evidence-based instruction and academic outcomes for students (Kretlow & Bartholomew, 

2010; Vadasy et al., 2015; Wolgemuth et al., 2014). For example, Wolgemuth et al. (2014) 

reported that intervention adherence and quality of delivery impacted student outcomes on 

measures of phonological awareness and word reading. Vadasy et al. (2015) revealed that greater 

intervention dosage was associated with kindergarten students’ gains in vocabulary and 

decoding. They also found that greater intervention adherence was associated with student gains 

in vocabulary and spelling. Importantly, implementation fidelity is most strongly associated with 
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reading outcomes for low-performing students (Boardman et al., 2016; Capin et al., 2022; 

Connor et al., 2007). For example, Connor and colleagues (2007) found that third-grade students 

with low initial reading performance disproportionately benefited from high-fidelity 

implementation of an explicit reading intervention when compared to their higher performing 

peers. Therefore, how teachers implement interventions is an important part of understanding 

why interventions are or are not successful for students with reading difficulties. 

However, reviews of fidelity reporting within intervention research show that fidelity is 

frequently unreported. Swanson et al. (2011) reviewed articles published in select general and 

special education journals from 2005 to 2009 and found that only 47% of studies reported 

fidelity data. Capin et al. (2018) examined treatment fidelity in K-3 reading intervention research 

and found that only 47% of the reading intervention studies reported fidelity data. More recently, 

Dahl-Leonard et al. (2023a) examined fidelity reporting within reading intervention studies for 

elementary students with or at risk for dyslexia and found that 75% of studies reported fidelity 

data. In all three syntheses (Capin et al., 2018; Dahl-Leonard et al., 2023a; Swanson et al., 2011), 

the authors discovered that studies reporting fidelity data primarily reported treatment adherence, 

with other dimensions of fidelity (i.e., dosage, quality, responsiveness, and differentiation) 

consistently absent from the corpus of studies reviewed. 

The lack of fidelity reporting within these studies is concerning because for researchers 

aiming to evaluate interventions, implementation fidelity is a crucial methodological 

consideration. Measuring and reporting fidelity increases the internal validity of a study 

evaluating the intervention’s effects (i.e., when an intervention is implemented with fidelity, it is 

more possible to infer that the effects reported are indeed due to the intervention being evaluated; 

Shadish et al., 2002). Additionally, research that assesses the implementation fidelity of an 
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intervention is vital in showing whether the intervention is feasible for teachers to implement in 

authentic classroom contexts. Overall, determining the feasibility of implementing an 

intervention is important because it informs the practicality of scaling up the intervention and 

generalizing to other populations and settings (Moncher and Prinz 1991; Nelson et al. 2012; 

O’Donnell 2008; Solari et al., 2020). 

Determinants of Implementation 

In addition to measuring and reporting fidelity of implementation, there is value in 

identifying factors that impact intervention feasibility. A commonly used implementation science 

framework, the Consolidated Framework for Implementation Research (CFIR; Damschroder et 

al., 2022), identifies characteristics that support or hinder implementation of evidence-based 

practices (i.e., determinants of implementation). Notably, the CFIR describes intervention-level, 

teacher-level, and school-level determinants. 

According to the CFIR (Damschroder et al., 2022), intervention-level determinants of 

implementation include the intervention source, evidence base, relative advantage, adaptability, 

trialability, complexity, design, and cost. For example, in a study of the feasibility of a teacher-

implemented intervention, Solari et al. (2018) concluded that intervention developers “must 

ensure that the interventions are streamlined and efficient as well as effective to increase the 

likelihood of consistent implementation” (p. 187). In other words, intervention-level 

determinants, such as the intervention design and complexity, play a major role in the feasibility 

of implementation. Teacher-level characteristics that may serve as determinants of 

implementation include need (i.e., well-being or personal fulfillment that will be addressed by 

implementing), capability (i.e., competence, knowledge, and skills to implement), opportunity 

(e.g., availability, scope, and power to implement), and motivation (e.g., commitment to 
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implementing). For example, there is evidence that teachers’ reading content knowledge impacts 

their instructional practices (Piasta et al., 2020; Spear-Swerling & Zibulsky, 2014) and that 

teachers’ self-efficacy is associated with their reading instruction (Guo et al., 2012; Varghese et 

al., 2016).  

School-level determinants that may relate to the implementation of interventions include 

general characteristics of the school, such as structural characteristics, relational connections, 

communications, and culture. There are also school-level factors that are specific to the 

implementation of the intervention, including tension for change, compatibility, relative priority, 

incentive systems, mission alignment, available resources, and access to knowledge and 

information. For example, Mihai et al. (2017) conducted qualitative analysis to understand the 

factors that influenced Head Start teachers’ implementation of a new literacy curriculum. They 

discovered that the teaching context influenced teachers’ implementation of the curriculum, with 

teachers indicating that competing responsibilities and other expectations impeded their ability to 

consistently implement the literacy curriculum (i.e., the relative priority of implementing the new 

curriculum was low). Notably, a key purpose of the CFIR is to retrospectively explain 

implementation outcomes by assessing determinants within particular contexts, which then 

allows for the development and implementation of strategies that may best address specific 

contextual determinants (Damschroder et al., 2022).  

Present Intervention and Study Purpose 

The SPELL-Links to Reading and Writing intervention is an evidence-based structured 

literacy program that enables intervention teachers to provide reading and spelling instruction. 

The SPELL-Links to Reading and Writing intervention has been shown to improve decoding, 

encoding, and curriculum-based writing (Apel et al., 2004; Kelman & Apel, 2004; Wanzek et al., 
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2017). However, previous studies of SPELL-Links to Reading and Writing have not measured 

implementation fidelity (Apel et al., 2004; Kelman & Apel, 2004) or have only measured fidelity 

when the intervention was implemented by interventionists hired and trained by the research 

team (Wanzek et al., 2017). Therefore, there is value in exploring the feasibility of intervention 

teachers implementing the SPELL-Links to Reading and Writing in an authentic classroom 

context. In the present study, we observed SPELL-Links to Reading and Writing instruction 

provided by reading intervention teachers of students in Grades 2 and 3 to evaluate the extent to 

which teachers are able to implement the intervention with fidelity. We also examined the 

teacher-reported determinants of intervention implementation. Our research questions were: 

1. To what extent are reading intervention teachers able to implement SPELL-Links to 

Reading and Writing with acceptable fidelity (i.e., dosage of 30 minutes a day, four days 

a week, with >80% adherence and quality)? 

a. What qualitative differences are present in the varying levels of implementation? 

2. What do teachers perceive as the determinants of implementation of SPELL-Links to 

Reading and Writing? 

3. To what extent do teachers consider SPELL-Links to Reading and Writing to be 

important, feasible, and effective? 

Method 

Study Context and Participants 

The study was approved by the research team’s institutional review board and the school 

district’s research department. The study was conducted during the 2023-2024 academic year. 

Six reading intervention teachers of students in Grades 2 and 3 from four schools in one school 

district in Virginia participated in the study. Students in this district are primarily White (60%) 
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and African American (25%); 64% of students in this district are economically disadvantaged 

(i.e., qualify for free or reduced-price lunch). Teachers were eligible to participate in the study if 

they provided reading intervention to small groups of students in Grades 2 and 3. All 

participating teachers identified as White and female. They had an average of 10.83 years of 

experience as reading interventionists (range: 1-21 years). Teacher demographic information is 

provided in Table 1. 

Description of the Intervention 

 The SPELL-Links to Reading and Writing intervention is an evidence-based structured 

literacy program that enables intervention teachers to provide reading and spelling instruction 

across multiple linguistic skill areas. SPELL-Links uses a five-block model of instruction to 

functionally integrate phonological awareness, orthographic knowledge, semantics, 

morphological knowledge, and mental orthographic images. SPELL-Links’ meta-linguistic 

approach allows students to understand the linguistic properties of words, gain cognitive 

flexibility with multiple linguistic strategies for spelling and decoding, and practice and self-

evaluate performance. SPELL-Links incorporates a systematic format of explicit instruction and 

practice with SPELL-Links’ word study strategies, which leads to the development of 

independent readers and writers. Learning by Design provided the materials needed for the 

participating reading intervention teachers to implement SPELL-Links to Reading and Writing 

with small groups of up to six students for 30 minutes a day, four days a week, for the duration 

of the school year. They also provided a six-hour virtual training session with information about 

SPELL-Links to Reading and Writing, including directions on how to implement the activities.  

Data Collection and Analysis Plan 

We utilized four data sources to answer our research questions: implementation logs, 
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implementation observations, interviews, and surveys. 

Implementation Logs 

Participating teachers completed logs in which they document their implementation 

dosage (i.e., daily implementation of SPELL-Links to Reading and Writing). They recorded the 

activity or activities taught each day and the amount of time spent on each activity. Teachers 

documented reasons they did not implement the intervention on some days (e.g., no school, field 

trip, teacher absence, testing). These logs allowed us to determine implementation dosage (i.e., 

whether teachers implement the intervention on the recommended schedule of four days per 

week). Teacher implementation log data indicating the number of activities implemented and 

amount of time spent implementing each activity was analyzed descriptively. 

Implementation Observations 

To measure adherence and quality, we videorecorded teacher implementation on three 

separate occasions during the approximately 20-week study period. We employed a researcher-

developed SPELL-Links to Reading and Writing adherence and quality of implementation 

measure. Each SPELL-Links to Reading and Writing activity provides the teacher with step-by-

step directions. The adherence section of the measure outlines these activity steps and each 

activity step was coded as 1 (implemented) or 0 (not implemented). The quality section of the 

measure included four quality of implementation indicators (i.e., modeling, scaffolding, pacing, 

and preparation/organization) for each activity. Each quality indicator was coded on a three-point 

Likert scale in which 3 = high quality, 2 = moderate quality, and 1 = low quality. The measure 

also included a section for a written summary or important notes about the activity. 

Supplemental Appendix A provides further details regarding the definitions, expectations, and 

coding guidance for each indicator.  
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Each observation was coded for adherence and quality using the researcher-developed 

form. To analyze adherence and quality, we calculated the number of points that would be 

awarded for perfect implementation and the percentage of this perfect score obtained by each 

teacher. For example, in an activity in which the teacher implemented all activity steps, except 

for Step 2, she received an adherence score of 11 out of 12, or 92% adherence. These scores 

were averaged across observations and across teachers to determine the extent to which teachers 

are able to implement SPELL-Links to Reading and Writing with > 80% adherence and quality. 

Prior to coding, coders participated in a one-hour training. The training was followed by a 

practice session during which coders watched a video, coded the session independently, and then 

discussed codes. Inter-observer agreement was established prior to coding video-recorded 

observations, with the lead observer or “gold standard” establishing a set of correct observation 

codes against which other observers’ codes were compared. Percent agreement was calculated as 

the number of agreements divided by the total number of possible codes. Coders were required to 

reach 90% agreement prior to coding observations independently (M = 94%). Approximately 

50% of observations were double coded. Average agreement across double coded observations 

was 94%. Discrepancies in coding were resolved via discussion and consensus.  

Interviews 

At the end of the intervention period, teachers participated in semi-structured 

videoconference interviews (see Supplemental Appendix B for the interview guide). Semi-

structured interviews are commonly used as a flexible approach to gather in-depth information 

about participants’ perceptions (Creswell & Poth, 2017). The use of semi-structured interviews 

allowed us to engage in conversations with teachers related to the determinants of implementing 

the intervention. They also enabled us to ask follow-up questions or provide probes that 
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encourage teachers to elaborate on their responses (e.g., the interviewer may ask, “Can you tell 

me more about that?”).  

To identify determinants of implementation, the teacher interviews were audio recorded, 

transcribed, and analyzed thematically. Thematic analysis is commonly used to analyze 

experiences and perspectives of research participants (Braun & Clarke, 2006). We used a priori 

domains from the CFIR framework (Damschroder et al., 2022) to deductively code the teacher 

interviews. As previously mentioned, the CFIR framework is a comprehensive list of factors 

related to implementation (e.g., beliefs about capabilities, environmental context and resources). 

Two coders independently analyzed each interview and discrepancies were resolved via 

discussion and consensus. By comparing teachers’ responses to the questions, we could identify 

patterns, or themes, in the data and explore differences in teachers’ responses relating to 

intervention feasibility. Table 2 provides examples of how CFIR constructs were used to analyze 

teacher interview responses and identify themes.  

Surveys 

Prior to receiving training and intervention materials, teachers completed the Teacher 

Understanding of Evidence-Based Literacy Instructional Practices (TULIP) survey (Hall et al., 

2023) and the Teachers’ Sense of Efficacy for Literacy Instruction (TSELI) survey (Tschannen-

Moran & Johnson, 2011). The TULIP survey assesses teacher knowledge in the domains of (a) 

phonological awareness, (b) phonics, decoding, and encoding, (c) reading fluency, (d) oral 

language, and (e) reading comprehension. In their validation study, Hall et al. (2023) reported a 

Cronbach’s alpha reliability estimate of .93. The TSELI survey asks teachers to respond to 22 

items on a nine-point Likert scale (1 = not at all; 9 = a great deal) by considering the combination 

of their current ability, resources, and opportunity in their present position. The TSELI survey 
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has a Cronbach’s alpha reliability estimate of .96 (Tschannen-Moran & Johnson, 2011). At the 

end of the study period, teachers completed a survey to assess their perceptions of the 

importance, feasibility, and effectiveness of the intervention. Teachers were presented with 16 

items and asked to rate each item on a five-point Likert scale (1 = strongly disagree; 5 = strongly 

agree). Teachers were also prompted to share any additional feedback through an open-ended 

item at the end of the survey. The data collected via these surveys allowed us to better describe 

our study sample and triangulate our findings. All survey data was analyzed descriptively. 

Results 

Recruitment and Retention 

During the initial recruitment phase for this study in May 2023, 10 teachers consented to 

participate. Before the study began, two teachers withdrew because they were moving to new 

school districts and one additional teacher consented to participate. Nine teachers participated in 

the virtual SPELL-Links training in September 2023. After receiving the training but before 

beginning to implement the intervention, three teachers withdrew from the study. Teacher 

reasons for withdrawal included feeling like implementing the SPELL-Links program was “too 

much to handle” and not feeling like they can “teach this program with the energy and focus that 

it deserves.” One teacher, who was new to the school and position, similarly noted that it was 

“not the best time for [her] to try a new program.” Six teachers began implementing the 

intervention in October 2023. In January 2023, one teacher (T3) decided to discontinue 

implementation of SPELL-Links with her students because she noticed her students “have not 

grown since beginning this program.” However, she agreed to participate in an interview and 

complete a survey so that we could learn about her experiences with the intervention.  

Fidelity of Implementation 
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Individual teacher implementation fidelity data (i.e., dosage, adherence, and quality) is 

reported in Table 3.  

Dosage 

In terms of dosage, teachers were expected to implement SPELL-Links activities four 

days a week for 30 minutes per day. For the teachers who implemented the intervention for all 20 

weeks of the study period, the average implementation dosage was 52 sessions (range: 44-65). 

Thus, they implemented 2.60 sessions per week on average. The teacher who only used the 

intervention for 11 weeks implemented 23 sessions, for an average of 2.09 sessions per week.  In 

their implementation logs, teachers recorded when they did not implement the intervention and 

their reasons for not implementing it. The most reported reasons for not delivering the 

intervention were no school/early release (average of 24 instances across teachers), teacher was 

unavailable (e.g., due to training, teacher absence; average of 10 instances across teachers), and 

student testing (average of 8 instances across teachers). Regarding student testing, is worth 

noting that several teachers administered intervention-aligned assessments frequently (i.e., 

approximately every 2-3 weeks) to assess their students’ mastery of the intervention content. 

Additionally, teachers reported that although they pulled their groups for 30 minutes, only about 

25 minutes were spent on instruction. Based on the observation videos, the average session 

length was 24.55 minutes (range: 15.75-29.75). Overall, teachers were not able to implement the 

intervention at the intended dosage of 30 minutes per day, four days per week. 

Adherence and Quality 

Teachers were expected to adhere to >80% of the steps when implementing the activities. 

Data from observations demonstrated that teachers adhered to 85% of activity steps on average 

(range: 67%-100%). Across teachers, average adherence ratings ranged from 73% to 100%. 
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Average adherence ratings met or exceeded 80% for five of the six teachers. Teachers were also 

expected to achieve >80% quality of instructional delivery. The average quality of delivery 

rating across the observations was 95% (range: 83%-100%). Across teachers, average quality 

ratings ranged from 89% to 100%. Thus, average quality ratings exceeded 80% for all teachers. 

Taken together, teachers in our sample implemented the intervention with adequate adherence 

and quality.  

Qualitative Differences 

Based on our qualitative data (i.e., written summaries) from observation coding, we are 

able to construct a better understanding of teachers’ fidelity scores. For example, one teacher 

(T5) whose average adherence across the three observations was 85% had individual observation 

adherence scores of 100%, 70%, and 86%. This large variance in adherence scores is unusual 

(especially in combination with an average quality score of 100%) and warranted further 

exploration. The qualitative data for this teacher’s observations revealed that she frequently 

adapted activities based on the needs of her students. For example, in one activity, the coder 

noted, “The teacher skipped Steps 5-7, but it seemed intentional. Her students did not seem to 

need the intermediate steps of having the first letter present before spelling the whole word, and 

completing all the steps would have taken too much time. Therefore, this felt like a successful 

adaptation to the activity.” However, making this adaptation involved skipping activity steps and 

ultimately resulted in a lower adherence score for this activity. T 

We also explored how teachers with varying levels of adherence and quality implemented 

similar activities. For example, two teachers (T4 and T6) implemented the same activity (12.1 

“Lines & Letters”) during their second observation. T4 implemented the activity with 100% 

adherence and quality. The qualitative summary of her implementation of this activity stated, 
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“The teacher really seemed to understand the activity and provided additional information to 

support her students' learning. Before starting the activity, she did a review of letter sounds. 

During the activity, she modeled before students practiced (i.e., used explicit instruction). She 

also gave students additional ‘challenge’ words to practice (i.e., upward scaffolding).” On the 

other hand, T6 implemented the activity with 75% adherence and 83% quality. Her qualitative 

summary stated, “It felt like she rushed into the activity and did not provide much explanation 

about the objective of the activity as directed in Step 1. She delivered Steps 2-5 well but skipped 

Step 6 and only discussed one of the two strategies for Step 8. Together, these actions indicate 

that she was not well prepared to implement the activity.” These stark differences in activity 

adherence and quality make it worthwhile to explore the determinants of implementation. 

Determinants of Implementation 

The primary barriers to implementation that we identified from teacher interviews and 

surveys were related to intervention content and structure, training, compatibility with existing 

practices, and alignment with goals. The primary facilitators we identified were teacher 

capability (e.g., knowledge, skills, self-efficacy) and support from other teachers. We detail each 

of these determinants below, noting how these factors related to implementation fidelity.  

Intervention Content and Structure 

All six teachers indicated in their interviews that the intervention content and structure 

was not ideal. Notably, they perceived the intervention as complex to implement. A teacher with 

adequate adherence and very high quality of implementation explained, “It was an overwhelming 

amount of information, and even if you read ahead, prepped, and did what you were supposed to, 

and had everything out and read ahead of time, still you didn't feel like you knew what you were 

really doing” (T5). Another teacher with similar levels of adherence and quality elaborated, 
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“Even though I would read through the lessons multiple times before I did it, I found it wasn't 

easy to just move through. It wasn't always natural. ... I just always was not positive I was doing 

the right thing” (T1). Teachers also noted that the intervention did not focus on the skills they 

thought were most relevant. For example, one teacher mentioned, “I would like it if it had more 

reading because one passage for six lessons is not a whole lot of [reading] in context” (T1). 

Another teacher shared, “I didn't feel like there was enough reading involved. It was like a lot of 

spelling and some reading, but it wasn't reading in context at all” (T5). The same teacher also 

said, “I feel like it's too much of a focus on just one thing, instead of getting through multiple 

things in a day, being able to do warm up things, being able to read, being able to write and 

spell.” One teacher with very high adherence and quality but moderate dosage mentioned, “I did 

supplement some materials because I didn't feel like it was always enough for my intervention 

babies” (T4). This teacher also said, “I think my intervention babies need more explicit 

[instruction].” She further described, “It felt a little bit like they were doing a lot of discovery 

learning ... but I think with the intervention kids, they need all the support and scaffold that they 

can get, and just kind of asking them to discover it, I don't necessarily think is the best way to get 

there in intervention.” 

Additionally, the intervention was designed for one-on-one implementation, but all 

teachers in our sample used the intervention with a small group of students and thus were 

required to adapt the intervention for small group instruction. One teacher with adequate 

adherence and high quality explained, “It made it a little more complicated when you read the 

directions to be like, ‘Okay, I'm not doing this with one kid, so now I just need to divvy things up 

equally, or I need to, like I said, we're not back and forth, back and forth, we're going around the 

table. It wasn’t super hard to do, but it's a harder lesson. It's not that hard to change it like 
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mentally in your head, but it was harder to just implement in general than if it had been one on 

one” (T5). Another teacher shared, “I would do kind of a mix between what it said for small 

group and what it said [for one-on-one]. My students don't always work well together because of 

their personalities. ... So, instead of putting words on cards, I would put it on the board, and then 

we talk about it on the board together, and we fix it together, and then we'd use their notebook. ... 

but we would do a lot using the board instead of individual cards” (T1). Notably, this teacher had 

rather low adherence despite having high quality of delivery. Based on the qualitative data from 

the observations, this teacher’s adaptations for small group instruction occasionally led to low 

adherence to the activity steps.  

Intervention Training 

All six teachers indicated in their interviews that they perceived the intervention training 

as insufficient, and that more training would have helped them implement the intervention more 

successfully. When asked about the training, one teacher with low dosage, adequate adherence, 

and high quality shared, “I felt like it was not enough, and also crammed for one day, like it was 

really long, and I think it would have been better to have an in-person training versus a Zoom 

training, and that it could have been broken up over at least two days, maybe more.” A teacher 

with lower adherence but high quality similarly mentioned, “It was a lot in one day ... if it was in 

smaller chunks, it probably would have been better so I could have tried something and then 

gone back for further training on it” (T1). Another teacher with low adherence further explained, 

“there is a lot packed into that one day, and it seems like there were some things that we could 

have spent more time on, and kind of spread out some of that” and “if we had time to actually do 

some of the activities together, and actually take more time to kind of investigate and figure all 

that out, because a lot of it we had to figure out on our own” (T6). Even a teacher with very high 
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adherence and quality shared similar sentiments. She noted that the training “probably should 

have been longer” and that “it would have been good to sleep on it and come back” (T4). 

Compatibility with Existing Practices 

Some teachers noted the lack of compatibility with their existing practices as a perceived 

barrier to implementation. For example, a teacher with moderate dosage who implemented the 

intervention with very high adherence and quality said, “It was so different from what we're 

already doing that it just felt like it was unknown. I was trying to jump in, and I did, but it was 

unknown, and it just felt like it took a lot of time to prep. ... It was just tough for this year, and 

the structure of our intervention, I didn't feel like it really fit with what we were already doing. 

And I think that's the part that I had the hardest time with” (T4). Another teacher with low 

dosage, adequate adherence, and high quality said, “It was just too much time and energy for me 

to devote for one 30-minute group when I have nine groups” (T5). She further explained, “It was 

helpful that our planning was right before this group... I would use part of that time every day to 

prep, which is more than I had to do for any of my other groups because [for those groups] I 

could do my lesson plans for the week, know what to print, know what to read, and everything is 

pretty much ready, whereas this I felt like it was too much to prep every single day.” Notably, 

even the teacher with the highest dosage said, “if you're really going to be committed to it... you 

need more time to have the commitment” (T6).  

Alignment with Goals 

A few teachers also expressed a lack of alignment between the intervention and their 

goals. One teacher with low implementation dosage shared, “I felt like it was going really slow. 

And I was never going to get to where I needed to get for my second graders to be able to pass 

that PALS spelling” (T3). Another teacher with low dosage further explained, “It felt like it was 



105 

   
 

really slow to get through what we're getting through. I’m still on digraphs and it's February. I've 

gotten through short vowels, and I'm not even through digraphs, and that's all we've done, when 

in other programs I could have knocked out that in November and been on to the next thing” 

(T5). A teacher with moderate dosage but very high adherence and quality similarly noted, “I 

would have liked for it to move a little bit faster” (T4). 

Teacher Capability 

 We identified teacher capability (e.g., knowledge, skills, self-efficacy) as a facilitator of 

implementation. For our sample of teachers, the average percent correct on the teacher 

knowledge survey was 93% (range: 80%-100%), indicating that teachers demonstrated a high 

level of knowledge of literacy instruction. There is a noteworthy pattern in the fidelity data 

related to knowledge. The two teachers with the highest knowledge survey scores (T4, 100%; 

T2, 97%) received the highest average adherence scores (T4, 100%; T2, 88%) whereas the 

teacher with the lowest knowledge survey score (T3, 80%) received the lowest average 

adherence score (73%). This finding suggests that teachers with higher levels of knowledge may 

be able to better adhere to the activity steps for this intervention. Additionally, the average self-

efficacy survey rating was 7.18 out of 9.00 (range: 6.64-7.82), indicating moderate to high levels 

of self-efficacy for providing literacy instruction. There is also a noteworthy pattern in the 

fidelity data related to self-efficacy. The two teachers with the lowest self-efficacy ratings (T2, 

6.64; T6, 6.82) also received the lowest average quality of implementation scores (both 89%), 

suggesting that lower self-efficacy may lead to lower quality of implementation.  

Our interviews revealed similar findings. For example, the teacher with the highest 

adherence (T4) noted she felt “pretty confident” implementing the intervention. She explained, 

“because doing reading intervention, we already know what they need, and we're kind of used to 
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breaking it down by skill, and I already had a lot of background about the skills I was teaching, 

so I think that helped.” On the other hand, some of the lower adherence teachers said they were 

“only mildly” (T1) or “not real” confident (T6), or that their confidence “depended on the 

activity” (T3). 

Peer Support 

Three of our teachers were located at the same school. They described being able to 

discuss the intervention during lunch and planning periods together as “beneficial” to their 

implementation (T5). One teacher explained, “we got on a flow for a while where we would be 

within a couple of days of each other, so it would be like, ‘okay, I made these cards, let me pass 

them to you’ or you'd be like, ‘okay, I looked at this, and I don't understand it, did you?’” (T4). 

Another teacher shared, “doing it together has helped with getting through it” and “it really does 

work better if you have that right there in your school” (T6). Overall, these three teachers 

implemented the intervention with moderate to high dosage. The average adherence scores for 

these teachers ranged from 80%-100% and their average quality scores ranged from 89%-100%. 

Perceptions of Intervention Importance, Feasibility, and Effectiveness 

Based on the teacher survey of the importance, feasibility, and effectiveness of the 

intervention, teachers had varying perceptions of the intervention (see Table 4 for individual 

teacher ratings). On a 5-point scale (1 = strongly disagree; 5 = strongly agree), all teachers 

indicated that they agreed that the literacy skills targeted in the intervention are important (M = 

4.33; SD = 0.82). They also somewhat agreed that the activities in the intervention were 

appropriate for their students (M = 3.50; SD = 1.38). However, their overall satisfaction with the 

intervention was rather low (M = 2.67; SD = 1.03). Notably, teachers indicated that they did not 

feel like the training and online platform provided them with adequate support to implement the 
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intervention (M = 2.67; SD = 1.51). Accordingly, teachers were only somewhat confident in their 

abilities to implement the activities (M = 3.33; SD = 1.03). Regarding feasibility, teachers 

slightly agreed that the activities were easy to implement (M = 3.33; SD = 1.21), could be 

completed in a reasonable amount of time (M = 3.33; SD = 0.82), and could be implemented 

without extensive preparation (M = 3.17; SD = 0.98), but they did not agree that the activity 

materials easy to use (M = 2.67; SD = 0.52). In the open-ended response section of survey, one 

teacher with high dosage, but moderate adherence explained, “If the training was face to face and 

more explicit, I feel I would have felt better about implementing the program” (T6).  

Teachers somewhat agreed that the intervention improved their students’ abilities to read 

words (M = 3.33; SD = 0.52), but somewhat disagreed that it improved their students’ abilities to 

write words (M = 2.67; SD = 1.03). They were relatively neutral on several other items related to 

their perceived effectiveness of the intervention: “continuing to use the activities with my 

students will make them better readers” (M = 3.17; SD = 1.17), “continuing to use the activities 

with my students will make them better writers” (M = 3.17; SD = 1.47), “the learning that 

occurred during this program will help my students be successful in the upcoming years of 

education” (M = 3.00; SD = 1.10), and “my students have generalized the skills they learned 

from the program to other environments and contexts” (M = 3.00; SD = 1.10). They did not agree 

that the intervention holds promise for other students (M = 2.67; SD = 1.21). 

Several teachers provided more information about their perceptions of the intervention in 

the open-ended response section of survey. For example, one teacher shared, “I have a strong 

literacy background, so there are many phonics tools in my literacy toolbox. This program had 

some positive components, but I believe that there are more activities and strategies needed in 

our reading intervention setting” (T2). One teacher mentioned, “The program was not systematic 
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and explicit enough for my students, and too many ways to read or spell words were given at a 

time” (T3). Another teacher similarly noted, “I think that at times this program gives too much 

information at once” and “this program was not explicit enough in the spelling” (T1). 

Discussion 

The purpose of this study was to evaluate the extent to which teachers were able to 

implement the SPELL-Links to Reading and Writing intervention with acceptable fidelity (i.e., 

dosage of 30 minutes a day, four days a week, with >80% adherence and quality). It also aimed 

to better understand the determinants (i.e., barriers and facilitators) of teachers’ implementation 

of the intervention as well as their perceptions of the importance, feasibility, and effectiveness of 

the intervention. Overall, teachers in the present study did not implement the intervention at the 

intended dosage, but they did achieve acceptable adherence and quality. That said, several 

barriers to implementation were identified, including intervention content and structure, training, 

compatibility with existing practices, and alignment with goals. Notable facilitators of 

intervention implementation were teacher capability and peer support. Lastly, teachers had 

varying perceptions of the intervention, with overall satisfaction with the intervention being rated 

rather low. 

Exploring Determinants of Implementation Fidelity 

On average, teachers implemented the SPELL-Links to Reading and Writing intervention 

with acceptable adherence to activity steps and delivered it with acceptable quality. However, as 

a group, they did not implement it at the intended dosage of four days per week. This finding is 

not unexpected given that intervention research has consistently demonstrated difficulties with 

achieving intended dosage (Denton et al., 2021; Solari et al., 2018). Yet it is problematic because 

current evidence suggests that interventions should be delivered with the intended dosage (e.g., 
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four sessions per week) to impact student outcomes (Vadasy et al., 2015; Wolgemuth et al., 

2014). Therefore, it is worthwhile to explore the determinants of implementation to better 

understand how we can support teachers’ successful intervention implementation. 

Intervention-Level Determinants 

At the intervention level, our findings suggest that the content and structure of the 

intervention was a key barrier to implementation. This barrier was not surprising given that 

previous research has highlighted the importance of developing interventions that are 

streamlined and efficient (Solari et al., 2018). Further, in a study on teachers’ perceived barriers 

to intervention implementation, Long et al. (2016) revealed that over half (58%) of the teacher-

identified barriers to implementation were perceived to be related to the intervention itself.  

It was also not surprising that the intervention training was identified as a barrier to 

implementation. In a meta-analysis on the effects of teacher training on intervention 

implementation, Brock and Carter (2016) estimated that training has a strong effect on 

implementation fidelity (g = 1.08). Research suggests that teacher training should build upon 

background knowledge, explicitly describe and illustrate content, provide opportunities to 

actively apply and generalize learned content in real-world contexts, and support metacognition 

(e.g., reflection and self-monitoring) throughout the training process (Trivette et al., 2009). 

Although the use of a one-day standalone training with limited follow-up is common, without 

structured, ongoing implementation support (e.g., coaching) teachers may show low levels of 

fidelity (Guskey & Yoon, 2009). The fact that participating teachers were only provided with a 

one-day training without ongoing coaching may be one reason for lower levels of fidelity.  

It is worthy to note that the teachers in our sample, on average, were experienced reading 

interventionists, demonstrated high levels of knowledge to teach literacy, and reported moderate 
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to high levels of self-efficacy for teaching literacy. Therefore, we posit that they were often able 

to use their experience, knowledge, and skills to overcome intervention-level implementation 

barriers. For example, one teacher (T4), who described the intervention as not being explicit 

enough and not having enough practice and review for her students, explained that she was able 

to adapt the intervention and “supplement” with materials she thought were more appropriate for 

her students, while still providing the intervention as intended (i.e., average adherence and 

quality was 100% for this teacher). 

School-Level Determinants 

Three school-level determinants were identified in our data: compatibility with existing 

practices, alignment with goals, and peer support. Notably, two of these determinants 

(compatibility with existing practices and alignment with goals) served as barriers, whereas peer 

support served as a facilitator. The lack of compatibility with existing practices was primarily 

evident through the perceived large amount of planning and preparation required for 

implementing the intervention. This finding is in alignment with previous research on barriers to 

implementation, which has demonstrated adequate planning time is a prerequisite for high-level 

implementation (Long et al., 2016) and that competing priorities can make it challenging to find 

time to implement (Mihai et al., 2017). In other words, when teachers do not have enough time 

to plan and prepare, their implementation of the intervention suffers.  

The lack of alignment with the teachers’ goals was another significant school-level 

barrier to intervention implementation. Teachers often cited concerns regarding the inability of 

the intervention to adequately address the skills their students needed to master to meet state-

specified benchmarks within the allotted timeframe. Given that prior research has shown that 

teachers are more motivated to implement an intervention when they believe it will improve 
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student outcomes (Cramer et al., 2023), it follows that the teachers in our sample did not 

implement the intervention at the intended dosage.  

Peer support served as a facilitator of intervention implementation for the teachers in our 

study. They reported that having other teachers at their school who were also using the 

intervention was beneficial to their implementation. Previous research suggests that having a 

strong support system within their schools increases teachers’ sense of efficacy (Dahl-Leonard et 

al., 2023b) and that teacher self-efficacy is associated with improved instructional quality and 

student performance (Guo et al., 2012; Varghese et al., 2016). Therefore, it is possible this 

perceived support influenced their implementation fidelity as well as student outcomes.  

Teacher-Level Determinants 

Based on findings from prior research (Guo et al., 2012; Piasta et al., 2020), we 

anticipated that teachers’ capabilities (e.g., knowledge, skills, self-efficacy) would emerge as a 

determinant of implementation. We found that teacher knowledge and self-efficacy were both 

facilitators of high-fidelity implementation in this study. In particular, teacher knowledge 

appeared to align with adherence to activity steps and teacher self-efficacy appeared to be linked 

to quality of implementation. We also believe that our teachers used their experience, 

knowledge, and skills to overcome several barriers to implementation. It is worth noting that one 

teacher (T4) scored 100% correct on the knowledge survey and described feeling “pretty 

confident” implementing the intervention due to her background. She was the only teacher to 

achieve an average of 100% adherence and quality. As described previously, this teacher was 

able to make successful adaptations to the intervention when she felt it did not provide her 

students with the knowledge and skills that they needed. 

Perceptions of Intervention Importance, Feasibility, and Effectiveness 
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The results from the teacher survey on the importance, feasibility, and effectiveness of 

the intervention mostly aligned with our observation and interview data. For example, on the 

survey, teachers somewhat agreed (M = 3.5) that the activities in the intervention were 

appropriate for their students, with ratings ranging from 1 (strongly disagree) to 5 (strongly 

agree), and the average rating for the item “I was satisfied with the program” was 2.67, with 

ratings ranging from 1 to 4, indicating no teachers strongly agreed with that statement. Our 

interviews similarly revealed that not all teachers were satisfied with the content and structure of 

the intervention. For example, in one interview, the teacher acknowledged, “I know that 

everything I'm saying is pretty negative. I overall have a negative feeling towards the program” 

(T5). It was also apparent from the survey and interview data that teachers were not satisfied 

with the intervention training they received, and as a result, they were only somewhat confident 

in their ability to implement the intervention successfully. As previously mentioned, this lack of 

confidence has implications for the quality of implementation.  

On average, teachers’ perceptions about the feasibility of implementing the intervention 

were relatively neutral. Survey results indicated teachers slightly agreed that the activities could 

be completed in a reasonable amount of time (M = 3.33) and without extensive preparation (M = 

3.17). Interviews with teachers demonstrated similarly neutral perceptions but did reveal that the 

amount of preparation required to implement the intervention was difficult for some teachers to 

manage. For example, one teacher shared, “It was just too much time and energy for me to 

devote for one 30-minute group when I have nine groups” (T5). This lack of compatibility with 

existing school-level systems (e.g., planning time) was an identified barrier to high-fidelity 

implementation.  

Lastly, teachers demonstrated mixed perceptions about the effectiveness of the 
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intervention. As previously noted, one teacher (T3) decided to stop using the intervention after 

11 weeks because she was not seeing student growth. In her interview, this teacher expressed 

concerns that if she continued to use the intervention, then her students would not meet state-

specified benchmarks, especially for spelling. Survey data similarly indicated that, on average, 

teachers did not see improvement in their students’ abilities to write words. However, it also 

indicated that teachers did see improvement in their students’ abilities to read words on average. 

That said, the average rating for the item “I think this program holds promise for other students” 

was 2.67, with ratings ranging from 1 to 4, indicating that teachers did not agree with this 

statement on average. Again, this is problematic because teachers are more motivated to 

implement an intervention when they believe it will improve student outcomes (Cramer et al., 

2023). 

Limitations 

There are some limitations to this study. First, the participant sample only included six 

teachers from one school district. Thus, the reported findings are exploratory and have limited 

generalizability. Additionally, a primary data collection method utilized in the present study was 

semi-structured interviews, which has strengths and weaknesses. Although semi-structured 

interviews are commonly used as a flexible approach to gathering information about participants’ 

perceptions, this interview method inherently lacks the rigor of structured interviews (Creswell 

& Poth, 2017). In the present study, we did not ask all participants the exact same questions or 

prompt them to elaborate on their responses in the exact same way. That said, interview data was 

paired with observation and survey data to triangulate our findings. It is also worth noting that 

some activities included as few as eight steps and all steps were weighted equally. Therefore, in 

some instances, missing one activity step could result in a much lower adherence score (e.g., 
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implementing 7 out of 8 steps equals 88% adherence).  

Implications and Future Directions 

Although the teachers in our sample were able to implement the intervention with 

acceptable adherence and quality, several determinants of successful implementation were 

identified. Thus, it is important to explore the practical implications of our findings, especially 

related to overcoming implementation barriers. Results suggested barriers to implementation 

frequently related to the intervention content and structure. In particular, teachers reported that 

the intervention was “overwhelming” and “not easy to move through.” Teachers also felt that the 

intervention was not always appropriate for their students. Therefore, intervention developers 

should consider ways to ensure that their intervention is straightforward and efficient for teachers 

to implement. They should also ensure that their intervention incorporates evidence-based 

instructional practices, such as explicit instruction and cumulative review. Further, 

administrators adopting new interventions should select interventions that are compatible with 

the existing practices at their school and that have sufficient alignment with the goals for their 

students. They should also strive to create environments in which teachers are implementing the 

same intervention have time to plan and discuss the intervention with one another as our findings 

show that teachers may benefit from having a support system within their schools. Also, it may 

be worthwhile for administrators to provide teachers with more opportunities to gain knowledge 

and skills, and increase their self-efficacy, via training and ongoing support when implementing 

a new intervention.  

Overall, this study demonstrated that reading intervention teachers were able to 

implement the SPELL-Links to Reading and Writing intervention with acceptable adherence and 

quality, but not adequate dosage. Examination of the determinants of implementation may be 
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crucial in supporting teachers’ implementation of such interventions. However, the present 

findings should be considered exploratory rather than conclusive. The field would benefit from 

future studies that incorporate a larger, more diverse sample of participants. Further, the addition 

of student-level data could allow for more sophisticated data analysis, such as exploring 

associations between teacher implementation fidelity and student reading achievement.  
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Appendix A 

Fidelity Coding Guide 

 

Fidelity Coding Guide 

General information: 

You will code for fidelity using recorded videos of teachers implementing the activities. Prior to coding, 

have all your materials easily accessible, including the video, coding guide, and coding sheet. As you 

watch the video of the teacher implementing the activity, you will code their adherence to the activity 

steps and four quality indicators (i.e., modeling, scaffolding, pacing, and preparation/organization) for 

each activity. You will also write a short summary of the activity. 

 

Coding guidance: 

Adherence is about whether the teacher implements the activity steps. The teacher should adhere to 
the activity directions very closely. The number of steps differs by activity, but most activities have 
about 10 steps. Each activity step will be coded as 1 (implemented) or 0 (not implemented). 

Quality indicators focus on how well the teacher is implementing the activity. Below is a definition and 
the expectations for each indicator. Each indicator will be coded as 3 (high quality), 2 (moderate 
quality), or 1 (low quality). See the table below for further coding guidance. 

• Accuracy: This is how well the teacher models pronunciations and concepts. All modeling should 
be accurate. Accurate modeling includes pronouncing letter sounds correctly, not adding a 
schwa at the end of sounds, and smoothly blending the sounds together to read words. 

• Scaffolding: This is how well the teacher scaffolds incorrect responses. The teacher should 
follow the activity directions to appropriately scaffold the child to the correct response. Each 
child should ultimately achieve the performance objective criterion without assistance. 

• Pacing: This is how well the teacher uses the instructional time. The teacher should keep a brisk 
pace, but allow sufficient time for the children to respond. There should be little time when the 
children are not actively involved in the activity (i.e., time devoted to behavior management or 
non-instructional activities should be minimal). The activity should not seem rushed. 

• Preparation/Organization: This is how well prepared and organized the teacher appears. The 
teacher should appear to be familiar with the activity format and materials. The teacher should 
have all materials organized and accessible when needed. 
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 3 (High) 2 (Moderate) 1 (Low) 

Accuracy Modeling is all or nearly all 
(≥80%) accurate. 

Modeling is accurate at 
least half of the time. 

More than half of the 
modeling is incorrect. 

Scaffolding All or nearly all (≥80%) 
errors are scaffolded. 

At least half of the errors 
are appropriately 
corrected. 

More than half of the 
errors are not 
appropriately corrected. 

Pacing Good pacing, with little or 
no down time and not 
rushed. 

Adequate pacing, with 
some down time or 
somewhat rushed. 

The pacing was too slow 
or too rushed. 

Preparation / 
Organization 

Well prepared and 
organized, with few or no 
lapses. 

Adequately prepared and 
organized, but with some 
lapses. 

Did not appear prepared 
or organized.  
 

 

Summary: Write 1-3 sentences about your overall impression of the activity. This summary may be more 

subjective than the other coding. Please include here anything that stood out about the activity. 

• It is okay to include information that is already captured in the adherence and quality sections 

o “The teacher skipped some steps, which made it feel like she hadn’t prepared for the 

activity ahead of time.” 

• We are most interested in information that is not already documented 

o “The teacher really seemed to know what she was doing, but there was one student 

with behavior issues and the teacher spent a lot of time redirecting that student.” 

o “The teacher added a lot of information that was not part of the activity, such as 

providing a definition or example for each word in the word list.” 

• If there is anything you notice related to the group adaptation, please be sure to note it here. 

o “Instead of each student having their own worksheet, the teacher paired the students, 

and each pair had a worksheet.” 

o “The teacher wrote each word on the board rather than each student writing each word 

on their own.” 
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Appendix B 

Interview Guide 

Interview Guide 

1. Can you tell me a little bit about your experience with the SPELL-Links intervention? 

2. How confident did you feel providing the SPELL-Links intervention to your students?   

a. What factors influenced your level of confidence to provide the intervention? 

3. How did you feel about the training you received? 

a. Is there anything you would have liked more guidance on or to learn more about in the 
training? 

b. Was the training helpful in delivering the intervention? 
c. Did you use the SPELL-Link'd website? (Tell me more about how you used it.) 
d. Did you seek out any additional resources? (Tell me more about how you used that 

resource.) 
4. Was the SPELL-Links intervention practical for you to implement in your classroom? (Why or why 

not?) 

a. Did you have any problems related to providing the intervention to your students?  

b. Were you able to implement the intervention consistently (i.e., at least four days a week)? 

(Why or why not?) 

c. Were you able to implement the activities in the expected amount of time (i.e., 20-25 

minutes)? (Why or why not?) 

d. Were there particular parts of the intervention (e.g., certain activities) that were difficult or 

confusing to implement? 

e. Were there any parts of the intervention that you particularly liked or disliked? 

5. We know the intervention was designed for one-on-one implementation, so how did you adapt the 

intervention activities for your small groups? 

a. Did you use the “Group Adaptation” suggestions? 

6. What are some potential problems to implementing an intervention like this in a reading 

intervention classroom? What kinds of support might reading intervention teachers need to 

implement it well?  

7. How effective do you think the intervention was in helping your students learn to read and write? 

a. Were there any parts of the intervention that you thought were particularly helpful or not 

helpful for your students? 

8. Do you plan to continue to use the intervention with your students?  

a. If so, will you use the intervention as designed or will you make changes? 

b. If not, why not? 

9. Do you have any other comments, suggestions, or questions? 
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Table 1 

Teacher Information 

 Gender Race 
Highest Level 

of Education  

Years as a Reading 

Interventionist 

TSELI Survey 

Rating 

TULIP Survey 

Score 

T1 F W M 20 7.55 95% 

T2 F W M 21 6.64 97% 

T3 F W M 4 7.27 80% 

T4 F W M 1 7.00 100% 

T5 F W M 1 7.82 90% 

T6 F W M 18 6.82 95% 

Note. F = female; W = White; M = master’s degree; TSELI = Teachers’ Sense of Efficacy for Literacy Instruction (Tschannen-Moran & Johnson, 

2011); TULIP = Teacher Understanding of Evidence-Based Literacy Instructional Practices (Hall et al., 2023). 
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Table 2 

Examples of Using the CFIR to Analyze Interview Data 

CFIR Construct CFIR Definition Interview Example Assigned Theme 

Access to 

Knowledge & 

Information 

Guidance and/or training is accessible to 

implement and deliver the innovation 

“There is a lot packed into that one day, and it 

seems like there were some things that we could 

have spent more time on” (T6) 

Barrier: intervention 

training 

Compatibility 
The innovation fits with workflows, systems, 

and processes 

“It was just too much time and energy for me to 

devote for one 30-minute group when I have 

nine groups” (T5) 

Barrier: compatibility 

with existing practices 

Mission 

Alignment 

Implementing and delivering the innovation is 

in line with the overarching commitment, 

purpose, or goals in the inner setting 

(school/classroom) 

“I was never going to get to where I needed to 

get for my second graders to be able to pass that 

PALS spelling” (T3) 

Barrier: alignment 

with goals 

Capability 

The individual(s) has interpersonal 

competence, knowledge, and skills to fulfill 

role (innovation deliverer) 

“I already had a lot of background about the 

skills I was teaching, so I think that helped” (T4) 

Facilitator: teacher 

capability 

Note. CFIR = Consolidated Framework for Implementation Research (Damschroder et al., 2022). 
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Table 3 

Implementation Fidelity 

 Dosage* 
Average 

Adherence 

Average 

Quality 

T1 50 (2.5) 81% 97% 

T2 48 (2.4) 88% 89% 

T3 23 (2.1) 73% 92% 

T4 53 (2.7) 100% 100% 

T5 44 (2.2) 85% 100% 

T6 65 (3.3) 80% 89% 

Average 47 (2.5) 85% 95% 

Note. *Dosage = total number of sessions implemented (average number of sessions implemented per week). 
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Table 4 

Teacher Survey Ratings 

 T1 T2 T3 T4 T5 T6 Average 

The literacy skills targeted in the program are important. 4 5 5 4 3 5 4.33 

The activities (e.g., Tap and Map, Sort It Out, Picture This) 

were appropriate for my students. 
4 4 1 4 3 5 3.50 

I was satisfied with the program. 3 3 1 2 4 3 2.67 

I was confident in my ability to implement the activities. 3 3 2 4 5 3 3.33 

The activities were easy to implement. 4 4 3 2 5 2 3.33 

The activity materials were easy to use. 3 3 3 2 3 2 2.67 

I could complete the activities in a reasonable amount of time. 4 4 3 2 4 3 3.33 

I could implement the activities without extensive preparation. 3 4 4 2 4 2 3.17 

The training and online platform (SPELL-Link'd) provided me 

with adequate support to implement the program. 
2 5 1 2 4 2 2.67 

The program improved my students’ abilities to read words. 3 3 4 4 3 3 3.33 

The program improved my students’ abilities to write words. 4 3 1 2 3 3 2.67 

I think continuing to use the activities with my students will 

make them better readers. 
4 3 2 2 5 3 3.17 

I think continuing to use the activities with my students will 

make them better writers. 
4 4 1 2 5 3 3.17 

I believe the learning that occurred during this program will 

help my students be successful in the upcoming years of 

education. 

4 3 1 3 4 3 3.00 

I have noticed that my students have generalized the skills they 

learned from the program to other environments and contexts. 
3 3 2 3 5 2 3.00 

I think this program holds promise for other students. 4 2 1 2 4 3 2.67 

Note. 1 = strongly disagree; 5 = strongly agree 

 




