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Background: Improving reading skills in primary school pupils is a crucial focus for educators, researchers, and policymakers worldwide. Within the United Kingdom many schools are opting to use “evidence-based” reading programs to deliver or supplement the teaching of reading. This article reports a protocol for a rigorous efficacy study of DreamBox Reading Plus, an online adaptive program aimed at improving reading fluency, comprehension, and vocabulary for elementary pupils.

Methods and analysis: We conduct a pragmatic, parallel cluster randomized controlled trial in English primary schools, with schools serving as the unit of randomisation. Schools are allocated to either a treatment group, which received the DreamBox Reading Plus intervention, or a control group following standard practices, on a 1:1 basis. The study’s primary outcome focuses on reading attainment, assessed using a standardized reading test for pupils starting in Year 5. Secondary outcomes include various measures of reading fluency, comprehension, vocabulary, reading self-efficacy, and motivation. The intervention is scheduled to begin in October 2024, with outcome analysis planned for August 2025.

Discussion: By generating high-quality evidence on the efficacy of DreamBox Reading Plus, this study aims to inform best practices and contribute to the broader discourse on effective educational technologies in the classroom.
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1 Introduction

Improving reading skills in primary school pupils is a crucial focus for educators, researchers, and policymakers in England and worldwide (Scammacca et al., 2015; Education Endowment Foundation [EEF], 2021a). While a wealth of research has been conducted into reading development, there is a lack of consensus around the most effective classroom approaches to the teaching of reading, especially in the late primary phase of schooling (Education Endowment Foundation [EEF], 2021b; Wyse and Bradbury, 2022). In England, the Department for Education’s Reading Framework sets out their “evidence-informed position on the best way to teach reading” (Department for Education [DFE], 2023). However, schools’ responses in terms of how they implement these principles in practice are varied (Lewin et al., 2024). While some schools have chosen to adopt commercial reading programs, others have developed bespoke and/or less formalized approaches to teaching reading at Key Stage 21 (KS2; Boyle, 2024). In the face of this diversity of approaches and available schemes to support reading, headteachers, literacy leads and classroom teachers in KS2 are faced with making a decision about which approach(es) will be best for their school (Boyle, 2024). Schools are increasingly turning to research evidence to guide their choices, including the Education Endowment Foundation’s (EEF) Teaching and Learning Toolkit, evidence reviews and evaluations of specific interventions (Education Endowment Foundation [EEF], 2019a). The current study sets out the protocol for an EEF-funded evaluation of reading program, DreamBox Reading Plus (shortened to Reading Plus hereinafter), which will contribute to this evidence base.


1.1 The process of learning to read

The developmental process of learning to read is complex and multi-faceted; however, it may broadly be conceptualized as taking place along two dimensions: word reading and language comprehension (Department for Education [DFE], 2023; Gough and Tunmer, 1986; Hoover and Gough, 1990; Hoover and Tunmer, 2018). In the early stages of learning to read English, there is a predominant focus on decoding. As children’s word recognition skills become more secure, they gradually develop reading fluency – the ability to read accurately, automatically and with prosody (with appropriate stress and intonation) (e.g., Breadmore et al., 2019; Hoover and Tunmer, 2018; Rasinski, 2014). Studies have highlighted that fluency is initially more connected to decoding skills (you need to be able to automatically decode words to read smoothly and at pace), but it becomes increasingly significant for reading comprehension in later years (Rasinski et al., 2017) (it is difficult for pupils to focus on the meaning of what they are reading until they are able to easily “lift” the words off the page). This shift underscores the transition from “learning to read,” with a focus on word knowledge, to “reading to learn,” which involves the advancement of vocabulary and comprehension skills for gaining knowledge (Chall, 1996; Spichtig et al., 2019). This transition usually starts around Year 5 in the United Kingdom (equivalent to 4th grade in the United States), but it can be delayed by insufficient word knowledge or language skills, resulting in pupils being at varying stages of reading development during this period (Hirsch, 2003).



1.2 Empirical evidence in relation to the effectiveness of reading programs in KS2

While there are a growing number of Randomized Controlled Trials (RCTs) being conducted to evaluate the efficacy of reading programs in England (Education Endowment Foundation [EEF], 2021b), the majority of these have involved targeted interventions to help struggling readers “catch up” with their peers and/or are designed for younger pupils (e.g., Culliney et al., 2021; Rutt, 2015; King and Kasim, 2015; Gorard et al., 2015a; Molotsky et al., 2022). Relatively few RCTs have been conducted to evaluate whole class reading programs in KS2. There examples of such RCTs that have been conducted in England are evaluations of Peer Assisted Learning Strategies UK (PALS-UK) (Lewin et al., 2024), FFT Reciprocal Reading (O’Hare et al., 2019) and Accelerated Reader (Sutherland et al., 2021).

PALS-UK is a highly structured peer tutoring program, which shares with Reading Plus a focus on reading comprehension and fluency; however, the mode of implementation is very different. For example, while PALS-UK is a paired reading intervention, where children read out loud to one another, Reading Plus involves children reading silently and independently. Furthermore, while PALS-UK involves pupils reading from (paper) books, Reading Plus involves children reading online shorter texts. A recent efficacy trial (Lewin et al., 2024) found that pupils receiving PALS-UK made 2 months additional progress in reading attainment, reading comprehension; and fluency rate. It will be interesting to see if similar gains are found for Reading Plus, which has similar target outcomes, but a very different mode of implementation. Similarly, FFT Reciprocal Reading differs substantially from Reading Plus. FFT Reciprocal involves pupil working together as a group to understand texts, taking on roles as predictors, clarifiers, questioners and summarisers. This is very different to the focus on silent independent reading in PALS-UK. An efficacy trial of FFT Reciprocal Reading found that when it was used as a targeted intervention (for struggling readers only), they made 2 months additional progress compared to the control group in both overall reading and reading comprehension; but when used as a whole-class intervention, pupils did not make more progress than the control group (O’Hare et al., 2019). Again, it will be interesting to see if Reading Plus compares favorably as a whole class intervention given its shared aims but very different design.

The final whole-class reading intervention which has been tested in England with pupils of a similar age is Accelerated Reader (Sutherland et al., 2021). This varies considerably from PALS-UK and FFT Reciprocal Reading, sharing with Reading Plus an emphasis on independent reading. Accelerated Reader is a digital reading management system, which provides quizzes for pupils to complete after reading a (paper) book, allowing teachers to monitor their progress. Reading Plus also uses comprehension quizzes to assess pupils’ progress and to motivate them to read for meaning; but unlike Accelerated Reader, the reading itself also happens online and the pupils are able to engage with a number of additional features: text selections automatically calibrated to pupils’ scores, a “guided window” to support pupils to track the text (which moves at an adaptive speed) and vocabulary activities, A whole-class effectiveness trial in Year 5 found that pupils using Accelerated Reader did not make additional progress relative to controls (Sutherland et al., 2021), although an earlier efficacy trial with struggling readers in (Year 7) found that intervention pupils made an additional 3 months progress (Gorard et al., 2015b).



1.3 Evidence for the effectiveness of EdTech reading programs

Fully digital reading interventions provide a range of potential affordances for both pupils and teachers which might enhance their impact. Here we will focus on two advantages of EdTech that are particularly relevant to digital reading programs: the potential to provide personalized instruction for pupils in an automated way; and the potential to reduce workload for teachers.


1.3.1 Personalized instruction

Adaptive EdTech programs that respond to pupils’ assessed proficiency can facilitate differentiated reading practice (Cheung and Slavin, 2013). While teacher-led approaches also aim for tailored instruction, their ability to continuously assess and adapt to each pupil is constrained by staff time, expertise and class sizes. According to See et al. (2022), formative assessment through EdTech can enhance reading skills at the primary level. Similarly, a meta-analysis by Silverman et al. (2020) suggests that technology interventions can positively impact reading comprehension. This finding is generally supported by a review commissioned by the EEF (Lewin et al., 2019), though the evidence does not consistently indicate a positive effect.

Two popular EdTech reading programs in the United Kingdom and the United States, which provide personalized instruction informed by ongoing assessments are Lexia Reading Core5 and Reading Plus (the focus of the current trial). Lexia Reading Core5 can be used from preschool through the primary phase (pupils aged 3–11 years) but focuses more on foundational reading skills (e.g., phonological awareness and phonics) for younger children and/or older lower attaining readers. A recent efficacy trial in England of Lexia Reading Core5, provided promising evidence of the benefits of this program (Tracey et al., 2022). Studies of Lexia Reading Core5 in the United States also found encouraging results (What Works Clearinghouse, 2009; Macaruso et al., 2019; Taylor, 2018).

It is important to note that the personalization of learning built into EdTech programs can also be based on interest as well as proficiency. As highlighted above, intrinsic motivation to read is an important enabler within the process of becoming a skilled reader (Schiefele et al., 2012). Both Accelerated Reader and Reading Plus allowing children to self-select texts from recommendations made by the system based on their interests (in terms of which texts they have chosen to read previously) as well as their attainment level.

While the evidence briefly outlined above suggests that EdTech interventions may have the potential to boost pupils’ reading attainment, on average, in comparison with pupils who are not engaging in a digital reading programme, it is also important to consider whether EdTech reading interventions might have differential impacts on different groups of pupils. For example, Silverman et al. (2020) found that students from low-income families did not gain as much from EdTech language comprehension interventions compared to their peers, but that students learning English as an additional language (EAL) experienced greater improvements from the EdTech interventions than their native English peers. On the other hand, Lewin et al. (2019)’s review identified two studies which suggest that socio-economically disadvantaged students may benefit more from such interventions, although they differed in their operationalization of “disadvantage”: Takacs et al. (2015) defined disadvantaged students broadly as students with low socioeconomic status, special educational needs or disability; whereas McNally et al. (2016) explored only socioeconomic status. Given the lack of consistent evidence across studies, further research is warranted into the potential for EdTech reading interventions to have differential impacts on particular groups of pupils and the possible mechanisms underlying such differences.



1.3.2 Reduced teacher workload

Recent research in England indicates that headteachers and teachers perceive EdTech interventions to be potentially helpful in reducing workload, particularly by aiding in assessment tasks (CooperGibson Research, 2021, 2022). This is likely to be perceived as a significant advantage by schools given that workload is commonly cited as one of the biggest factors influencing teacher wellbeing and retention (Ainsworth and Oldfield, 2019; Oldfield and Ainsworth, 2022; Education Support, 2023). However, it is also important to note that EdTech interventions can also have disadvantages for teachers depending on the nature of the intervention, the knowledge and experience of the teacher and a range of other implementation factors (Fernández-Batanero et al., 2021). For example, in an evaluation of EdTech mathematics program, MathsFlip, teachers’ lack of familiarity with the technology was raised as an issue (Rudd et al., 2017) and some studies have found evidence that certain types and uses of EdTech can increase teacher stress and anxiety (see Fernández-Batanero et al., 2021).

Reading Plus and similar interventions like Lexia Reading Core5 have the potential to reduce teacher workload significantly. In the case of Reading Plus, once the pupils are up and running on the system, the program is designed to run in an almost entirely automated fashion. The ongoing assessments that are built into the program and inform future pupil activities are also automated, meaning that teachers do not need to plan/implement their own assessment activities for these sessions. Teachers are, however, encouraged to monitor pupil progress and engagement using the data dashboard and to intervene as needed (e.g., putting a “hold” on a pupil’s progress through the program if it appears that they are rushing through texts without engaging with them properly). Similarly, Lexia Reading Core5 has assessments and readymade activities built into the program, so this too has the potential to reduce teacher workload; although it differs from Reading Plus in that there is more of a focus on teachers supplementing the online activities with teacher-led groupwork.




1.4 The intervention

Reading Plus is an adaptive, online silent reading program designed to improve pupils’ reading fluency, comprehension, and vocabulary. A distinctive feature of the program is the Guided Window - a patented visual tracking tool that moves text across the screen at a pace tailored to each pupil’s reading ability. This feature is intended to support smooth and sustained reading, helping pupils shift from learning to read to reading to learn (Spichtig et al., 2019). Evidence suggests that this type of scaffolded presentation can enhance reading efficiency and attentional focus, particularly when combined with targeted instruction (Rasinski et al., 2011; Reutzel et al., 2012; Radach and Kennedy, 2013).

In addition to the Guided Window, Reading Plus includes Visual Skills activities aimed at improving eye movement control and fluency - especially for pupils identified as weaker readers. The program also allows pupils to choose from a range of high-interest, age-appropriate texts, supporting engagement and reading stamina. Furthermore, it aims to indirectly improve reading outcomes by raising teachers’ awareness of the importance of silent reading fluency, which is a key component of skilled reading (Klauda and Guthrie, 2008).


1.4.1 Theory of change

The study is guided by a theory of change that outlines the mechanisms through which Reading Plus is expected to enhance reading outcomes. Key to this theory is the program’s adaptive design, which delivers personalized reading instruction tailored to pupils’ individual needs based on continuous formative assessment. This approach ensures that lessons are dynamically adjusted to match each pupil’s developmental level, allowing for targeted support, especially for those who struggle, and reducing teacher workload.

The program’s adaptive design allows pupils to complete five reading tasks per week, each containing comprehension questions that become progressively more complex as the pupil advances. This scaffolded approach builds reading confidence and self-efficacy by aligning tasks with the pupil’s current skill level. Vocabulary development is another key focus, with pupils engaging in vocabulary tasks alongside reading activities. These tasks are designed to expose pupils to increasingly complex words, including academic vocabulary that supports broader learning and comprehension across subjects (Quinn et al., 2015). By providing access to a diverse array of texts, Reading Plus helps build cultural knowledge and enriches pupils’ academic experiences, which are critical to their overall educational outcomes (Stopforth and Gayle, 2022).

Motivation and engagement are fundamental aspects of Reading Plus, achieved through high-interest texts, gamification elements, and instant feedback. These features are designed to create a positive reading environment that fosters autonomy and sustained engagement, encouraging pupils to develop independent reading habits (Guthrie and Klauda, 2014). The program’s motivational strategies are intended to keep pupils engaged and committed to improving their reading skills, supporting their preparation for the KS2 reading assessments and their broader educational journey.

A logic model was developed by the evaluators in collaboration with Reading Solutions UK. The model indicates that by targeting reading fluency, comprehension, vocabulary, reading motivation, and self-efficacy simultaneously, the program aims to enhance overall reading proficiency. It is anticipated that Reading Plus will help narrow the reading gap for disadvantaged pupils due to its adaptive technology and focus on fluency and vocabulary development—areas where socially disadvantaged children often need additional support (e.g., Pace et al., 2017; Martins et al., 2021). As pupils become more confident and skilled readers, they are also expected to expand their content knowledge and access the wider curriculum. Thus, by aligning reading tasks with pupils’ interests, the program seeks to enhance reading stamina and enjoyment, contributing to long-term improvements in reading proficiency (see Figure 1).


[image: Flowchart titled “Inputs to Outcomes Model” illustrating the process from inputs to outcomes in reading proficiency. Inputs include teacher and pupil training. Outputs involve teacher oversight and tailored activities. Reading Plus activities consist of teacher-initiated, offline, and online activities. Intermediate outcomes include motivation, self-efficacy, fluency, comprehension, and vocabulary, leading to the distal outcome of overall reading attainment. The flowchart shows connections between each stage, emphasizing progression from training to achievement.]
FIGURE 1
Logic model (Reproduced from the project protocol Gellen et al., 2024 with permission, available at https://d2tic4wvo1iusb.cloudfront.net/production/documents/projects/reading_plus_2024-25_trial_-_evaluation-protocol.pdf?v=1729174942).





1.5 The present study

To contribute to the growing research base on the value of EdTech reading interventions, this study evaluates the impact of Reading Plus on Year 5 pupils’ reading attainment in England through a two-arm, parallel, cluster randomized controlled trial (RCT) starting in September 2024. Reading Plus has seen widespread implementation in England, with several studies indicating positive effects on pupil outcomes. However, the current evidence base remains limited, particularly in the United Kingdom context. A small, non-randomized study in England reported that pupils eligible for pupil premium made significantly more progress using Reading Plus than peers in comparator schools (Reading Solutions, 2021). In the United States, a randomized controlled trial found positive impacts on reading achievement compared to standard practice (Spichtig et al., 2019). Yet, there is a need for more independent and large-scale evaluations to robustly establish the program’s effectiveness.

To address limitations of previous research and inform practice, this rigorous, large-scale efficacy trial aims to evaluate the efficacy of Reading Plus in enhancing students’ reading outcomes.

The study focuses on children’s reading abilities, where they are in this crucial developmental period (children aged 9–10 years). It evaluates the potential impact of Reading Plus on three key competences: reading comprehension, vocabulary and fluency – which, as outlined above, are each implicated in the process of becoming a skilled reader. Reading Plus is designed to support fluency by increasing the volume of children’s independent reading, which is a key predictor of reading attainment (Sparks et al., 2014). The study also investigates the potential impact on how children feel about reading (i.e., their motivation to read and reading self-efficacy). These affective dimensions have been shown to profoundly influence the likelihood that a child will develop into a confident, engaged reader (Breadmore et al., 2019). It is likely that there is a bidirectional relationship between affective factors like reading motivation and reading self-efficacy and reading attainment: the more you read, the better you get at it; and the more confident you feel, the more motivated you are to read (Cunningham and Stanovich, 1998; Morgan and Fuchs, 2007). Reading Plus aims to promote this virtuous circle by developing children’s confidence with reading (through the provision of texts and activities that are closely aligned to their attainment level), while simultaneously trying to promote an interest in reading by allowing learners to choose from a broader range of electronic texts (designed to be of interest for that age group).

These factors are considered crucial in preparing pupils to overcome academic challenges and transitions effectively. We hypothesize that pupils using Reading Plus will demonstrate greater improvements in the targeted outcomes following the intervention compared to those who receive standard reading instruction.

Furthermore, the study will address the evidence gap around whether EdTech reading interventions have differential impacts on different groups of pupils by exploring whether the Reading Plus program is particularly beneficial for pupils from disadvantaged backgrounds—including those eligible for free school meals (FSM)2 and those with special educational needs (SEND)3 —and by examining how patterns of use may help explain any differences in impact.




2 Methods and analysis


2.1 Study design

The impact evaluation will be conducted as a parallel cluster-randomized controlled trial to assess the efficacy of Reading Plus, involving two arms with schools randomly assigned to either the intervention or control group on a 1:1 basis. All Year 5 pupils in schools assigned to the intervention group will be encouraged to use the Reading Plus program, while pupils in control group schools will not have access to the program.

The primary outcome of the study will be reading attainment, measured using the New Progress in Reading Assessment reading test (PiRA; Ruttle et al., 2020), administered online to pupils in both intervention and control schools after exposure to Reading Plus. Secondary outcomes will include assessments of reading fluency, comprehension, and vocabulary using the Kaufman Test of Educational Achievement, Third Edition (KTEA-3) standardized assessment tool. Additionally, measures of reading self-efficacy and reading motivation will be collected through the Feelings about Reading (FAR) questionnaire. Secondary analyses will estimate the effects of the intervention on reading self-efficacy and motivation outcomes for the entire Year 5 cohort. For the KTEA-3 assessments, to manage costs, outcomes will be measured in a randomly selected subset of 10 pupils per school, as these assessments require individual, face-to-face administration by trained assessors.

The effectiveness of Reading Plus will be measured by comparing average scores between the two groups at the end of the summer term in 2025. The evaluation also includes an Implementation and Process Evaluation (IPE) to explore how the program is delivered in practice and how it influences outcomes. Whilst not discussed in detail here, the IPE will investigate various aspects of program implementation, including fidelity, quality of delivery, and contextual factors that may affect its effectiveness.



2.2 Selection of subjects

The focal participants are pupils entering Year 5 in September 2024 from primary schools recruited to the trial. These pupils are to be identified while in Year 4, prior to their transition into Year 5.


2.2.1 School selection and eligibility criteria

Schools must meet a combination of mandatory and preferred eligibility criteria. Mandatory criteria are essential and non-negotiable, while the preferred criteria provide flexibility if recruitment targets prove challenging. To be eligible, schools must be state-maintained primary, junior, middle, or all-through schools located in England. They must not have held a KS2 Reading Plus license in the 12 months before the trial delivery (academic year 2023/24) and must not be involved in another EEF funded trial targeting Year 5 pupils and teachers in 2024/25. Eligible schools must provide one-to-one access to devices such as PCs, laptops, or tablets, enabling whole-class participation in Reading Plus and the completion of online assessments at the end of the intervention (June/July 2025). Additionally, they must be able to schedule 90 min per week for Reading Plus, divided into either three 30 min sessions or two 45 min sessions.

Preference is given to schools without mixed-age literacy classes; those with mixed-age groups may join a recruitment waitlist if still interested. Schools are also preferred if they are not participating in any other EEF trials in 2024/25, to avoid potential conflicts that might affect engagement. However, if schools participating in other EEF trials express interest, they may also be added to a recruitment waitlist.

Schools are to be identified and approached during the spring term of 2023/24. Schools meeting the eligibility criteria are invited to sign the Memorandum of Understanding (MoU), which details the project aims, potential benefits for participants, a timetable of activities, data protection considerations, and the responsibilities of all parties involved. Once a school signs the MoU, it is officially considered recruited.



2.2.2 Pupil inclusion and withdrawal process

The study sample will include all Year 4 pupils enrolled in eligible schools at the time of recruitment and set to enter Year 5 in September 2024. Once the MoU is signed, schools are required to distribute withdrawal letters and information sheets to parents, who are given a 2 weeks window to opt their child out of the study. During this period, schools must keep records of any pupils who withdraw and ensure no personal information about these pupils is shared with the evaluators. If a pupil withdraws after the initial 2 weeks period, the school must notify MMU using a secure link to ensure that any existing data for these pupils is destroyed. Pupils who withdraw or join the school after baseline assessments will not be included in the evaluation. Although new pupils who enter schools in the intervention group will participate in Reading Plus, they will not complete endline assessments. Parents retain the right to withdraw their child from the evaluation at any time during the study.




2.3 Sample size

We use the concept of Minimum Detectable Effect Size (MDES) for our power calculations (Dong and Maynard, 2013). The MDES indicates the smallest true effect (expressed as a standardized difference in means) of Reading Plus on the primary outcome that the study can detect, given its sample size, design, and specified levels of statistical significance and power. With the Delivery team’s recruitment limit set at 126 schools, the study is projected to detect an MDES of 0.18 if there is no attrition, increasing to 0.19 with 10% attrition. This effect size corresponds to an estimated 2–3 months’ additional progress in reading attainment for pupils receiving the intervention (Higgins et al., 2015).



2.4 Treatment of subjects

Implementation of Reading Plus will occur from October 2024 to May 2025, during which Year 5 teachers in intervention schools will deliver the program for at least 90 min per week, divided into two or three sessions. These lessons will replace other reading activities, such as guided reading, ensuring that the program is fully integrated into regular reading instruction.

To support effective implementation, teachers will participate in two 45 min online training sessions delivered by Reading Solutions UK. These sessions will cover the pedagogy underlying Reading Plus and how to use the program’s assessment data to guide targeted instruction. Additional training resources, including tutorial videos and access to the Reading Plus platform, will be available to teachers to enhance their understanding and application of the program.


2.4.1 Program implementation

The intervention primarily occurs online through the Reading Plus platform, supplemented by optional offline activities that teachers may use with pupils requiring additional support. At the start of the intervention, all pupils will undergo assessments measuring reading speed, comprehension, vocabulary, and motivation through a series of online tasks. These baseline scores will determine the lessons available to them on the platform, aligning with the program’s approach that effective reading comprehension depends on matching texts to the pupil’s developmental level, considering vocabulary, syntax, semantic complexity, background knowledge, and text length (Spichtig et al., 2019). Teachers will receive a Class Screening Report, identifying students performing below, at, or above year-level expectations and highlighting those needing extra support with reading comprehension, vocabulary, or fluency.

Year 5 teachers will oversee pupils’ use of Reading Plus and monitor their engagement through a teacher dashboard, allowing them to identify skill gaps. Teachers can use this data to conduct targeted interventions, such as small group or one-to-one sessions, using supplementary lesson materials provided by the program. The reporting tools available also enable schools and trusts to track reading progress throughout the year, including the progress of disadvantaged pupils.

Within the platform, pupils choose texts that match their current reading level. The platform recommends texts based on each pupil’s reading ability and interests, helping to guide their selections. As they read, they are supported by the Guided Window.

The Guided Window becomes optional once pupils achieve age-appropriate reading proficiency, at which point the system continues to develop fluency by gradually increasing text length.

Pupils typically complete five reading tasks per week, focusing on fluency and comprehension, although this can be adjusted based on individual needs. After each text, pupils answer ten comprehension questions that influence their progression within the program. The questions increase in complexity and depth, designed to support meaningful engagement with the text and promote self-efficacy in reading. Pupils move to the next level when they consistently achieve at least 80% on these questions; this adaptive feature is designed to ensure that text difficulty aligns with pupil proficiency to build confidence and fluency.

The platform also supports vocabulary development, crucial for reading comprehension and broader learning. Pupils encounter increasingly sophisticated vocabulary as they progress through the program, and they complete one vocabulary task per week in addition to reading tasks. Reading Plus also aims to foster motivation through high-interest texts, gamification, and instant feedback, which are key elements of its design.




2.5 Data collection

Quantitative data for the impact evaluation will be collected through surveys administered at both baseline (prior to randomisation) and endline (following program delivery). Specifically, Key Stage 1 (KS1) Teacher Assessment scores from the National Pupil Database (NPD) will be used as baseline covariates for measuring outcomes in reading attainment, silent fluency, comprehension, and vocabulary. To assess baseline levels of reading motivation and self-efficacy, the FAR questionnaire will be administered at baseline.

Additionally, the IPE will address its research questions using a combination of qualitative and quantitative methods. The IPE aims to examine how the delivery of the Reading Plus program affects pupil outcomes and is based on the theory of change (Humphrey et al., 2016). This will include gathering survey data, conducting interviews with headteachers and Year 5 teachers, and carrying out case study visits. The IPE will also involve exploratory quantitative analysis of the platform usage data and pupil progress measures generated within Reading Plus to help us understand mechanisms of change and explore explanations for the findings of the IE. They will also support us in testing the prediction within the logic model that the formative assessment data collected within the Reading Plus will provide useful monitoring information for schools (i.e., whether it predicts relevant summative assessments).



2.6 Outcome measures


2.6.1 New PiRA reading test

The primary outcome of reading attainment will be assessed through the Summer-Term Year 5 PiRA administered online in June/July 2025. The PiRA test is highly reliable (Cronbach’s alpha above 0.9) and aligns with national curriculum guidelines, demonstrating strong concurrent validity by correlating well with national test scores. It measures overall reading attainment by covering key reading skills, including vocabulary, comprehension, summary, inference, prediction, structure, impact, and comparison. Scores range from 0 to 45. As the logic model links reading attainment to these three skills, PiRA is an appropriate choice for the primary outcome measure. It is closely aligned to the National Curriculum in England, designed to measure the key content domains for reading (Department for Education [DFE], 2016), making it particularly appropriate for the English context.

The test will be administered online by teachers, with all Year 5 students participating unless withdrawn. Teachers’ involvement aims to minimize trial costs and school disruptions, avoiding logistical issues associated with external test administrators. However, teacher administration presents risks, such as non-standard delivery or influencing pupil performance, either deliberately or inadvertently. Mitigation measures include providing clear instructions, a step-by-step guide, and a video outlining proper test administration, informed by previous PiRA use in evaluations. The evaluation team will quality-assure the administration by piloting these resources in six case study schools in May 2025. PiRA tests are automatically scored online, eliminating scoring bias, and take approximately 40–50 min.

The impact of the Reading Plus intervention on reading attainment will be analyzed using multiple regression, with PiRA scores as the dependent variable and prior attainment as a covariate, using KS1 reading scores. KS1 scores will be accessed via the NPD, ensuring comprehensive information for analysis.



2.6.2 Kaufman test of educational achievement

Secondary outcomes of silent reading fluency, reading comprehension, and vocabulary will be assessed using the KTEA-3. The tool is a reliable, valid measure (Breaux and Lichtenberger, 2016), whose subtests provide robust observations on three secondary outcomes of central interest within the logic model. The KTEA-3 will be administered to 10 randomly selected students per school by trained assessors in June/July 2025. Administrators will receive thorough training, including safeguarding protocols, and will always conduct assessments in a supervised environment in accordance with guidance on research with children.



2.6.3 Feelings about reading questionnaire

The final secondary outcome measures will assess reading self-efficacy and motivation using a modified version of the FAR questionnaire. This instrument consists of two parts: a 20-item self-efficacy scale and a 10-item motivation scale, both scored on a seven-point Likert scale. The self-efficacy component is based on self-efficacy theory, while the motivation scale draws on self-determination theory. The reading motivation scale, created by Vardy et al. (2025), is based on self-determination theory (Deci and Ryan, 1985) and shows high reliability with a Cronbach’s alpha of.83. The reading self-efficacy scale, derived from self-efficacy theory (Bandura, 1993) and adapted from Carroll and Fox’s (2017) version with slight modifications, has a Cronbach’s alpha of.90 (Vardy et al., 2025). The questionnaire will be administered online to all students at both baseline and endline. Teachers will receive specific instructions on how to administer the questionnaire, supported by training materials, including a script to be read aloud to students to ensure standardization.




2.7 Statistical analysis

The primary outcome, reading attainment, is continuous and normally distributed. To evaluate the effect of Reading Plus, a linear mixed model will be used:
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Yijk is the raw reading attainment score for pupil i in class j and school k. Tk is a binary variable coded to ‘1’ if school k is assigned to the intervention ‘0’ otherwise. The sample estimate of β1 is the estimated treatment effect of Reading Plus. Xijk is the KS1 reading test score for pupil i in class j, from school k (this covariate is entered as a pupil level covariate and will reduce variance explained at all three levels – school, class and pupil); birthijk captures the month of birth for pupil i in class j and school k. There are random effects at the school vk and class levels ςjk as well as a pupil level residual εijk. Age is included as a covariate because the outcome measures are not age-standardized, following the methodology of a similar recent EEF trial (Gellen and Morris, 2023). Parameter estimates will be obtained using restricted maximum likelihood with the “mixed” command in STATA v18. The intervention effect will be reported as an effect size, consistent with Hedges’ g.

Secondary analyses will estimate the effects of Reading Plus on silent reading fluency, comprehension, and vocabulary, using data from the KTEA-3 instrument administered to a random subsample of pupils. The models will be similar to the primary analysis. Additionally, effects on reading motivation and self-efficacy will be analyzed using data from the Feelings about Reading questionnaire administered at baseline and endline. Two regression models will be used, one for each construct, with baseline scores included as covariates.


2.7.1 Effect sizes

The numerator for calculating the effect size of each individual model will be the coefficient of the intervention group from the multilevel model. The total variance from the multilevel models without covariates will serve as the denominator for these calculations, which is analogous to Hedges’ g. To determine confidence intervals for each effect size, we will obtain the upper and lower limits of the 95% confidence interval from the regression output associated with the estimate of β1 after fitting the regression model, dividing both limits by the denominator from the expression immediately above.



2.7.2 Additional analyses

Sub-group analyses will focus on pupils entering Year 5 who are ever-FSM and those designated SEND at baseline. Two analytical approaches will be used: restricted sub-sample analyses and interaction analyses. The restricted sub-sample approach applies the primary analysis model to subsets of pupils categorised as “SEND” and “non-SEND,” as well as “Ever-FSM” and “not Ever-FSM.” The interaction approach incorporates interaction terms between subgroup indicators and treatment allocation within the primary analysis model. The results from these analyses will be reported as effect sizes with 95% confidence intervals.

In addressing non-compliance, which pertains to pupils in intervention schools not using Reading Plus effectively, several compliance measures will be considered. These include schools that fail to attend training, those that attend training but show no evidence of subsequent use, and those demonstrating minimal engagement, defined as fewer than 15 texts over the three terms. The Reading Plus software will track usage, and compliance data will be cross-referenced with training attendance logs. A Complier Average Causal Effect (CACE) will be estimated using a binary compliance variable where 1 denotes compliers and 0 denotes non-compliers.

Further analyses and robustness checks will include fitting various models to explore the effects of covariates and design features. These models include a simple model with only the intervention dummy variable, a design model that incorporates the intervention dummy along with month of birth, and a comprehensive model that adds multiple available covariates such as KS1 scores, self-efficacy and motivation baseline scores, FSM status, gender, and EAL. Mediation analysis will also be performed to examine whether improvements in reading fluency mediate the effect of Reading Plus on reading attainment. The natural indirect effect (NIE) will be estimated using the ‘mediate‘ command in STATA v18, focusing on whether changes in reading fluency account for the observed effects of the intervention.

Further exploratory analyses are also planned, incorporating a time-series element using Reading Plus platform data. These will include tracking weekly trends in reading proficiency across the academic year, disaggregated by key pupil characteristics (e.g., FSM, EAL, SEND, gender, and prior attainment). In addition, we will examine whether the number of texts completed (dose) is associated with reading attainment outcomes, using mixed multiple linear regression models. These analyses provide a temporal and process-oriented perspective, offering deeper insights into patterns of engagement and progress over time.



2.7.3 Missing data analysis

Sensitivity tests will assess the impact of missing data on the primary analysis. Missing data sources include parent withdrawals, pupil absences, and school withdrawals. We will examine the type of missingness (MCAR, MAR, MNAR) and use multiple imputation with chained equations (mice) to address missing values. Sensitivity analyses will explore the consequences of missing data and use Lee bounds for treatment effect estimates if attrition is imbalanced between trial arms. Bounds will be calculated using the “leebounds” package in STATA v18 (Tauchmann, 2014).





3 Discussion


3.1 Implications for practice

This study aims to evaluate the efficacy of educational technologies, specifically Reading Plus, in enhancing reading outcomes for Year 5 pupils. With the widespread adoption of Reading Plus across England and positive preliminary results reported in several smaller-scale studies (Reading Solutions, 2021; Spichtig et al., 2019), it is crucial to evaluate its efficacy through a large-scale, rigorously designed trial. As highlighted in the introduction, teachers are increasingly turning to commercial reading programs in the drive to raise reading attainment; when faced with decisions about which programs to invest in, schools often rely on evidence produced by What Works Centers, like the EEF (in the case of the UK). This trial will make an important contribution to the EEF’s growing evidence base in relation to the efficacy/effectiveness of reading programs in the UK. The results will provide robust evidence of the efficacy of the program, which may be used to inform decision making by teachers, school leaders/administrators and parents.

The trial findings will also contribute to the growing body of work examining the efficacy of EdTech interventions. As noted by Lewin et al. (2019, p.29), “technology can be beneficial for pupils, but it depends on a range of factors including the context, the subject area, the content, the pedagogy, access to technology, training/support, the length of the intervention and how it is integrated with other classroom teaching.” The implementation and process evaluation will allow us to understand any observed gains on attainment of Reading Plus (or lack of) in relation to these factors. By observing the program being delivered and exploring practitioner and pupil perspectives on Reading Plus, we will be able draw conclusions about the extent to which the potential benefits of this digital reading program are realized in practice. These benefits include continuous formative assessment that provides automated, tailored instruction, and the use of a guided window to promote fluency. The findings will provide evidence in relation to the efficacy of Reading Plus specifically but are also likely to provide insights into the affordances and limitations of digital instruction more broadly.



3.2 Contribution to knowledge

As well as exploring whether Reading Plus is effective in terms of promoting gains in pupils’ reading attainment, the trial aims to investigate why Reading Plus works (if indeed it does). Within the theory of change, it is predicted that Reading Plus will promote overall reading attainment mediated by gains in fluency, vocabulary, reading self-efficacy, reading motivation and reading comprehension. Reading Plus is designed to boost pupils’ self-efficacy by ensuring that the difficulty level of the text and the pace of the ‘guided window’ are well aligned to pupils’ current proficiency levels, allowing them to gradually increase their fluency and comprehension levels and experience success in their reading. It is predicted that when pupils experience such success, and gradually become more confident at reading texts of greater complexity at greater speed, they will become more motivated to read; motivation is also promoted within the programme by allowing pupils to self-select from texts recommended based on pupils’ interest ratings of texts they have read previously.

By collecting a range of secondary outcome measures, in addition to the primary outcome measure of reading attainment (silent reading fluency, vocabulary, reading comprehension, motivation for reading, and reading self-efficacy), we will be able to conduct a comprehensive evaluation of whether the mechanisms proposed within the theory of change operate as predicted. For example, by incorporating measures of “feelings about reading,” we will be able to investigate the extent to which Reading Plus fosters positive attitudes toward reading and boosting self-confidence among pupils in addition to its primary aim of boosting attainment. These factors are critical as they underpin academic success and support pupils in navigating academic transitions (Breadmore et al., 2019).



3.3 Methodological contribution

The RCT protocol reported here has been rigorously constructed, following current best practice (Education Endowment Foundation [EEF], 2022, 2019b) is in line with the EEF philosophy that a trial’s validity hinges on its design. The analytical strategies and methods to be used are consistent with the trial’s design, randomisation choices (Rubin, 2008), and the nested structure of educational data (Gelman et al., 2012; Gelman and Hill, 2007). Moreover, analytical considerations have been selected to maximize the statistical power available, given the trial’s design (Education Endowment Foundation [EEF], 2022). The two-arm, parallel, cluster randomized controlled trial addresses the need for more comprehensive and unbiased data on Reading Plus’s impact, extending beyond the confines of previous research predominantly led by the developer.

Additionally, the inclusion of both quantitative and qualitative methods in the study allows for a richer understanding of how Reading Plus influences various aspects of reading development. While this paper focuses on the quantitative impact evaluation, this will be complemented by in-depth qualitative analysis of the perceived impacts of the intervention from the perspectives of the teachers, school leaders/administrators and pupils involved. This qualitative data, collected through interviews, surveys and observations will be analyzed using thematic analysis. A coding framework derived from the ToC will be applied deductively and additional themes developed inductively. This analysis of data from the IPE will aid interpretation of the impact analyses, providing the opportunity to develop further hypotheses around mediators and sources of heterogeneity. This mixed methods approach not only quantifies improvements in reading skills but also explores the contextual factors and user experiences that may contribute to or hinder these outcomes.

One aspect of this study that is relatively unusual in randomized control trials, is the fact that there will be a substantial quantitative component to the IPE. In addition to in depth exploration of stakeholder experiences, we will also have access to the data which the Reading Plus platform which gathers progress data each time pupils engage with the platform. This data will allow us to track how pupils reading rates, comprehension scores and interest levels change over time. In this way the IPE will be able to look inside the ‘black box’ of the intervention in a way that is usually not possible.




4 Ethics and dissemination

Ethical approval for the project has been granted by Manchester Metropolitan University. The submission included detailed project design, ethical procedures, participant information sheets, consent forms, and privacy notices.

All assessment data will be handled by the Evaluation team. Data will be anonymised and securely stored in compliance with GDPR and the Data Protection Act 2018. A data sharing agreement will be in place, and personal identifiers will not be used in any reports. Pupils can withdraw from the evaluation at any time, and parents can request data deletion until 31 August 2025. Schools may also withdraw and request data deletion until 31 August 2026. All collected data will be used solely for research purposes. Personal data held by stakeholders will be destroyed in accordance with GDPR by 31 July 2026. The research findings will be published in 2026. Following the release of the main reports, the evaluation team may also submit articles to academic journals. All publications will be written in a manner that conceals the identities of the research participants.
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Footnotes


1      Key Stage 2 (KS2) refers to the stage of education in England and Wales for pupils aged 7 to 11, typically corresponding to grades 2 through 5 in the U.S. education system.

2      FSM eligibility refers to a student’s eligibility for Free School Meals (FSM), a government initiative in the UK aimed at providing meals at no cost to children from low-income families.

3      This term refers to children and young people who require additional or different support compared to their peers due to a range of needs, which may include but not limited to learning difficulties and physical disabilities.
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