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Abstract 

The COVID-19 pandemic significantly disrupted global education, amplifying the need to understand its 

long-term effects on literacy development. This multi-study dissertation examines the impact of COVID 

Learning Loss (CLL) on foundational reading skills in early elementary students. Paper 1 investigates a 

cohort of students who were in Grade 1 during the 2020 pandemic school closures and who were 

assessed one year after regular instruction resumed. Results revealed that 74% of students remained at 

risk in on or more foundational reading skills, such as vocabulary, phonological awareness, and 

decoding, performing comparably to peers with no prior English instruction, suggesting an enduring 

floor effect. Paper 2 extends the analysis, tracking 247 students through Grade 4. While recovery from 

CLL was ongoing, most students had not regained pre-pandemic achievement levels by Grade 4.  

Notably, typical protective factors, such as SES and vocabulary, had limited influence on recovery rates, 

indicating a broad, systemic impact on learning during critical developmental phases. These findings 

emphasize the urgent need for comprehensive academic recovery plans, as resilience alone is 

insufficient for spontaneous recovery, raising concerns about future academic and societal outcomes 

without targeted interventions.  

 

 

Keywords: foundational reading skills, COVID -19 pandemic, COVID learning loss,  educational 

disruptions, component reading skills, direct and indirect effects of reading model (DIER), phase theory 

of reading development, risk factors, protective factors 
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Chapter I: General Introduction 

Understanding what we read is a multifaceted yet fundamental skill crucial for both academic 

achievement, future success and prosperity. The early stages of literacy acquisition rely heavily on the 

development of foundational component reading skills. A breakdown in these foundational skills can 

lead to significant difficulties in reading comprehension (Gough & Tunmer, 1986), potentially resulting in 

long-term literacy challenges that permeate into adulthood (National Early Literacy Panel, Lonigan et al., 

2008; Ritchey et al., 2013). This dissertation investigates to what extent disruptions in education alter 

the developmental trajectory and acquisition of foundational reading skills. This question gains 

heightened relevance in light of recent disruptions caused by the COVID-19 pandemic, which have 

sparked increased interest in summer learning loss (SLL) research in understanding the impact of longer 

disruptions on learning outcomes (Atteberry & McEachin, 2020; Kuhfeld et al., 2022, Tomasik et al., 

2021). Educational interruptions, whether due to pandemics, natural disasters, or other unforeseen 

circumstances, can disrupt the continuity of learning and potentially impede the development of 

essential reading skills among students. 

This dissertation is comprised of two primary studies, detailed in chapters 3 and 4 respectively. 

Chapter 2 provides an overview of the educational context and a comprehensive literature review of the 

development of reading skills among primary students, viewed through the lens of information 

processing theory (Atkinson & Shiffrin, 1968), risk and resiliency theories (Bronfenbrenner & Morris, 

2006; Masten, 2014; 2020) and prominent reading theories such as the direct and indirect effect model 

of reading (DIER; Kim, 2017, 2020), and phase theory of reading development (Ehri, 2005, 2020). 

Additionally, this chapter explores the connections between component reading skills and these reading 

theories. Chapter 5 synthesizes the findings from the two studies, discusses their educational 

implications, and offers directions for future research endeavors aimed at better understanding the 

impact of educational disruptions on the acquisition of foundational reading skills. 
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Research Aims and Scope 

While a burgeoning body of research addresses Covid learning loss (CLL), notable gaps persist 

within the field. One such gap pertains to the insufficient exploration of potential enduring impacts of 

literacy loss among primary students over the long-term. The studies conducted thus far have primarily 

focused on the short-term effects of the pandemic on literacy achievement. However, it is crucial to 

understand the long-term implications of the pandemic on student literacy development. The proposed 

series of studies will explore key factors that contribute to early reading development by following a 

group of students, from the British Columbia school system, who were in Grade 1 when Covid 

lockdowns began. This cohort was comprised of students enrolled across five elementary schools, three 

English and two French immersion. 

This research seeks to understand how disruptions to education impact the expected trajectory 

of developmental reading skills. Specifically, the research will explore how disruptions affected the 

acquisition of component reading skills including, vocabulary, phonological awareness (PA), word level 

reading, decoding, and reading fluency. The first study examines what proportion of students, who were 

in Grade 1 when COVID lockdowns began, were falling below expectations on component literacy skills 

based on standardized norm-referenced measures, and whether the proportion falling below 

expectation exceeded historically-documented levels preceding the pandemic. The second study is a 

longitudinal study that expanded from the first study and tracked the cohort of students and their 

literacy skills over 3 waves of data collection. Additionally, this research aims to explore the risk and 

protective factors that may have contributed to literacy learning loss and recovery among primary 

students post pandemic disruptions, such as vocabulary, phonemic awareness, social-economic status 

(SES) and cultural and linguistic differences (i.e., indigenous ancestry, French immersion instruction). 

Several frameworks form the theoretical underpinnings which guide the proposed research, including 

information processing theory (Atkinson & Shiffrin, 1968), the direct indirect effects of reading model 



Literacy Development and COVID Learning Loss 3 

(DIER) (Kim 2017, 2020), and phase theory of reading development (Ehri, 2005, 2020). These theoretical 

underpinnings help explain learning loss, the dynamic and interactive nature of direct and indirect 

influences on reading and conceptualize the periods of reading development at which time children 

typically consolidate certain cognitive processes and skills that support reading.  

By understanding how disruptions to education affect the normal developmental trajectory of 

component reading skills, researchers can affirm and identify the critical points or transitions in a 

student’s reading development. This research, when assessed against the phase theory of reading 

development (Ehri, 2005) will potentially provide a broader understanding of the theory and its 

application to the development of foundational component reading skills. An investigation into the 

various ways that individual students or groups recover from sustained learning loss following 

disruptions can help identify direct and indirect factors related to the DIER (Kim 2017, 2020) model of 

reading and inform the growing body of research supporting the theory. Moreover, an understanding of 

the specific gaps in skill development along with protective factors and risk factors will enable educators 

to utilize a more focused approach to the remediation of lagging skills. This knowledge can inform the 

development of effective school wide structures and policies to maximize limited resources, time, and 

personnel, and mitigate the negative impact of future educational disruptions on student’s literacy 

development. Furthermore, this research can provide insights into the long-term effects of formal 

educational disruption (e.g., pandemic, climate disasters, war etc.) on primary students' developing 

component reading skills and the effects that these disruptions have on reading development.  

Chapter II: Literature Review 

In March of 2020, the COVID-19 pandemic led to widespread school closures and a movement 

to remote learning, causing concerns about potential learning loss among students. Early in the 

pandemic, school psychologists around the world were concerned about unnecessarily over-diagnosing 

children with learning disabilities who simply had gaps in their learning due to pandemic disruptions 
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(National Association of School Psychologists (NASP), 2020a & NASP, 2020b). With school closures, 

remote learning, and hybrid models of instruction, students faced numerous challenges in maintaining 

their academic progress. According to a report by the National Assessment of Educational Progress 

(NAEP 2022), most students in the United States have lost some ground in reading since the pandemic 

began. The report found that in 4th grade, the percentage of students who scored below basic level in 

reading increased by 6 points compared to 2019, and in 8th grade, the percentage increased by 8 points. 

These results demonstrate that the pandemic caused significant learning loss in reading.  

One area of particular concern has been literacy learning loss among primary students. While 

research on covid learning loss (CLL) is ongoing, some studies indicate that children who were in primary 

grades when lockdowns began may have experienced significant impacts on their early literacy 

development (Tomasik et al., 2021). The shift to remote learning may have been particularly challenging 

for young children, due to their limited practice using technology for formal instruction, lack of 

independence, and underdeveloped executive function skills (Tomasik et al., 2021). Many children may 

have lacked access to technology or the internet, which would have made it difficult to participate in 

virtual learning. Additionally, the absence of face-to-face interaction with teachers and peers along with 

the later use of protective masks, may have reduced opportunities for language and literacy 

development. The pandemic may also have disrupted important early literacy activities, such as reading 

aloud and story time, which are critical for language development and building vocabulary. Because 

public libraries, bookstores, and other community resources were closed or limited, many families had 

reduced access to reading materials and support for early literacy development. A study by Kuhfeld et 

al. (2020) found that students in Grades K-2 had experienced significant losses in reading proficiency 

during the first months of the pandemic. According to the study, students in this age group lost an 

average of 5-6 months of reading progress. This is a cause for concern, as early literacy development is 

critical for future academic success. 
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Learning Loss and Information Processing Theory 

Information processing theory as a theoretical framework provides valuable insights into 

explaining COVID-related learning loss in young readers; however, the theory itself was not directly 

tested in this study. This theory posits that the human mind processes information through a series of 

stages, (see Figure 1) including encoding, storage, and retrieval, similar to how a computer processes 

data (Atkinson & Shiffrin, 1968). Information can be lost during each of the information processing 

stages which helps to explain learning loss in the context of disruptions caused by the COVID-19 

pandemic.  

Figure 1  

Information Processing System 

 

Sensory Register 

The first step in Information Processing Theory involves the sensory register, where individuals 

initially perceive environmental information through their senses: vision, hearing, touch, smell, and 



Literacy Development and COVID Learning Loss 6 

taste. Each sense possesses its own register or memory system that briefly retains information in the 

exact format in which it was received (Wolfe, 2010). Information only remains in sensory memory for 

less than 0.25 seconds (Mayer, 2012) until a determination is made regarding its further processing. A 

small portion of the sensory input is subsequently transferred to working memory for further 

processing, while as much as 99% of other stimuli are dropped and substituted with new incoming data 

(Gazzaniga et al., 2018). This sensory memory serves as a filtering mechanism, essential for managing 

the vast volume of sensory information we encounter, effectively discarding irrelevant or superfluous 

information (Wolfe, 2010).  

For young readers the sensory registry holds the initial key to determining what information is 

discarded or retained and may have been impacted by COVID disruptions in several important ways. 

External stimuli, such as reading materials and instructions from teachers, must first be transformed, or 

encoded, into mental representations. During the pandemic, many students experienced disruptions in 

their learning environment including limited exposure to sensory-rich classrooms (e.g., sound / word 

walls) and reduced access to developmentally appropriate reading materials. Moreover, they had to 

adapt to remote learning, which often lacked the interactive and engaging aspects of in-person 

education with expert instructors managing and redirecting student attention as needed. Attention 

plays a critical role in processing information (Wolfe, 2010). This reduced sensory input for reading 

instruction could have impacted their engagement and motivation to learn. On the other hand, the 

move to online learning may have equally caused sensory overload, including “Zoom fatigue”, 

(Bailenson, 2021; Fauville, et al., 2021; Serhan, 2020; Toney, et al., 2021) leaving little available energy 

for attending to and processing relevant reading stimuli and instructions. Furthermore, shared home 

computers with software that was not optimally configured for learning, such as having alerts turned 

off, and screen badges and email delivery sounds disabled, which then competed for sensory attention. 

Increased screen time associated with remote learning therefore contributed to sensory overload 
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(Bailenson, 2021) and could have affected young readers' attention spans, potentially leading to 

decreased focus during reading activities.  

Another important factor impacting the sensory register for young readers was the use of masks 

after the return to school. Wearing masks disrupted the sensory registry for incoming phonological 

information. In addition, masks impeded visual input by blocking the ability to look at the speaker’s 

mouth, which often helps the listener differentiate between similar phonemes (e.g. /M/ &/N/) 

(Bernstein, 2012; McGurk, & MacDonald, 1976; Peelle & Sommers, 2015). Because incoming sensory 

information only remains in the sensory registry momentarily, then fades, and is lost (Atkinson & 

Shiffrin, 1968), this change in input processes could have hindered students’ ability to effectively encode 

and process information related to sound and symbol correspondence – a foundational skill for early 

literacy (Mousty & Kolinsky, 1998, p. 130). Collectively these factors contributed to the attrition of 

information from the sensory registry before it could even transition to short-term working memory 

which is the second part of the information processing system.  

Short-Term Memory and Working Memory 

Information Processing Theory emphasizes the importance of the limited capacity, short-term 

memory system, which temporarily holds and processes information. According to The Cattell-Horn-

Carroll (CHC) theory of cognitive abilities, short-term memory includes two primary functions a) memory 

span, and b) working memory capacity (Schneider & McGrew, 2012). Short-term memory pertains to the 

ability to retain information in one's immediate consciousness and subsequently utilize it within a brief 

timeframe (Schneider & McGrew, 2012). In the absence of deliberate rehearsal or continuous focus, 

data is retained in short-term memory for approximately 15 to 20 seconds, (McGee & Wilson, 1984) 

before it is either lost, or transferred to long-term memory.  

Short-term memory span is the ability to retain a specific sequence of information in primary 

memory and subsequently reproduce the information in the same order in which it was originally 



Literacy Development and COVID Learning Loss 8 

presented (Schneider & McGrew, 2012). Disruptions caused by the pandemic, such as changes in 

learning environments, increased distractions at home, or reduced teacher-student interaction, could 

have impeded young readers' ability to concentrate, rehearse, and retain sequences of information. 

Consequently, young readers’ ability to retain the sequence of letters when learning to read and sound 

out unfamiliar words was likely impacted further delaying reading development. 

Working memory is also part of the short-term memory system and is crucial for active cognitive 

processing. Unlike memory span where one simply holds a sequence of information in mind, working 

memory involves using, manipulating or transforming the information in some way. According to CHC 

theory, working memory capacity is “the ability to direct the focus of attention to perform relatively 

simple manipulations, combinations, and transformations of information within primary memory, while 

avoiding distracting stimuli and engaging in strategic/controlled searches for information in secondary 

memory” (Schneider & McGrew, 2012, p. 5).  

This ability is important for reading comprehension (Ashbaker & Swanson, 1996) where a young 

reader must first hold individual letters and their associated sounds (phonographs) in mind to decode 

words, and then hold individual words in working memory until they have finished reading the sentence. 

At which point the student must combine the information in order to gain meaning from the text while 

drawing on background knowledge from long term-memory for comprehension (Smith et al., 2021). 

COVID-19 disruptions and related stressors, such as concerns about health, family, and overall 

uncertainty, in combination with increased distraction and reduced teacher interaction may have 

overloaded the working memory of many young readers. This overload likely made it challenging for 

many students to concentrate (Toney, 2021) on reading instruction from the teacher and more difficult 

for them to effectively process and comprehend reading materials (Chen et al., 2011). Working memory 

enables us to amalgamate present sensory data with pre-existing knowledge and to deliberately 

manipulate this information to facilitate the encoding of information into long-term memory (Wolfe, 
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2010). The fallout for young readers experiencing working memory overload is less information, such as 

knowledge of phonics rules and standard orthographic patterns, being transferred to Long Term 

Memory. 

Long-Term Memory and Consolidation 

Learning and retaining information over the long term depends on the transfer of knowledge 

from working memory to long-term memory. The interruption of regular in-person instruction might 

have hindered the consolidation of new knowledge into long-term memory for young readers. Long-

term memory is responsible for storing information and knowledge acquired over an extended period 

(Schneider & McGrew, 2012). During the regular school year, students build up their long-term memory 

by learning various skills through repeated exposure and retrieval practice. However, when they have an 

extended break students may not engage in activities that reinforce or recall the knowledge or skill. As a 

result, some of the information may fade or become less accessible in their long-term memory. Many 

academic skills, such as letter-sound correspondence, decoding, fluency and reading comprehension, 

rely on long-term memory (Alsius et al., 2020). Students need to remember and apply these skills 

consistently to develop and maintain proficiency (Alsius et al., 2020). Disruptions to education can 

impact students recall if they do not engage in activities that challenge their long-term memory. 

Retrieving information from long-term memory requires regular practice. During the pandemic, students 

might not have been exposed to as many opportunities for them to recall and utilize what they've 

learned. Without consistent retrieval and practice, knowledge stored in long-term memory can become 

less accessible. Covid-related learning loss might manifest in young readers' struggles to recall and apply 

reading strategies and concepts acquired before the pandemic. Consequently, newly acquired skills are 

more easily forgotten. The six-month gap in regular face to face instruction resulted in cumulative 

learning loss at each of the information processing stages. Suggesting an impact on the normal 

trajectory of students’ developing reading skills. Typically, throughout the course of reading 
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development, children expand and grow cognitive connections in their working memory and their long-

term storage and retrieval skills that support consolidation of word level reading capacity (Ben-Yehudah 

& Fiez, 2007, pp. 315-317). 

Reading Theories 

Intertwined with the overarching concepts of information processing theory are the intricate 

cognitive and linguistic processes that require the coordination of various skills and knowledge when a 

student learns to read. Numerous theoretical frameworks have been advanced, offering comprehensive 

and nuanced insights into the multifaceted nature of factors influencing reading including the simple 

view of reading (Gough & Tunmer, 1986; Hoover & Gough, 1990), the multicomponent view of reading 

(Cain, 2009), the componential model of reading (Joshi & Aaron, 2000, 2012), and the reading systems 

framework (Perfetti & Stafura, 2014) to name a few. A more contemporary and integrative model was 

proposed by Kim (2017; 2020) called the direct and indirect effect model of reading (DIER; Kim, 2017; 

2020). While these reading theories provide essential theoretical foundations for understanding the 

complexities of literacy development and learning loss, no specific theory was directly tested in this 

study.	DIER is a theoretical framework that aims to explain the complex interplay of various cognitive 

processes involved in reading comprehension and incorporates many of the concepts previously 

outlined in the information processing theory including attention control, working memory, and 

background knowledge. This model posits that reading comprehension is influenced by both direct and 

indirect factors. Direct factors refer to the specific cognitive processes directly related to decoding and 

comprehension, such as phonological awareness, fluency, vocabulary knowledge, and syntactic skills. 

These factors directly contribute to a reader's ability to decode words and understand text. Indirect 

factors, on the other hand, are broader cognitive constructs that indirectly impact reading 

comprehension through their influence on direct factors. These include social, emotional, and cognitive 

factors, all of which were potentially negatively impacted by Covid disruptions to education.  
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Moreover, theories such as Bronfenbrenner’s (2005) bioecological framework speak to even 

broader indirect factors (e.g., relationships, socioeconomics, environmental influences), that may impact 

how students learn to read (Nadori, 2020). These broader influences align with the second study’s 

examination of the influence both external and internal on the long-term effects of disruption in formal 

literacy learning. While not directly involved in developing decoding or comprehension skills per se, 

these indirect factors play a crucial role in supporting and facilitating the development of direct reading 

skills (Kim, 2017; 2020; Nadori, 2020).  

The progression in the acquisition of reading skills has frequently been described as a series of 

developmental stages (Chall, 1983; Ehri, 1991; Frith, 1985; Gough & Hillinger, 1980; Marsh, et.al., 1981). 

Linnea Ehri's (2005a) phase theory of reading development outlines four key stages in learning to read 

words including a) the pre-alphabetic phase, b) the partial alphabetic phase, c) the full alphabetic phase, 

and d) the consolidated alphabetic phase. These phases represent a developmental progression in the 

acquisition of reading skills, underscoring the importance of phonetic awareness and the transition from 

reliance on visual memorization in early phases to understanding and applying letter-sound 

relationships (Ehri, 2005) later in development. Ehri's developmental phases highlight distinctions in 

how children engage with the alphabetic code, forming connections between a word's visual 

appearance, its auditory (phonological) representation, and its meaning (Ehri, 2005). Moreover, neural 

imaging studies seem to corroborate the concept of developmental reading phases with shifting brain 

activation as reading skills mature (e.g., Gaillard et al., 2003; Maurer et al., 2006; Parviainen et al., 2006). 

The first stage of Ehri's theory is known as the pre-alphabetic phase where young readers rely 

on visual features and memorization without a strong connection to letter-sound relationships. 

According to Frith (1985) this “logographic” or “pictorial” reading stage typically emerges at 

approximately five or six years of age and often precedes formal literacy instruction. Children entering 

kindergarten are generally in the pre-alphabetic stage. They might recognize their name or commercial 
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signs (e.g. Toys r Us) but they are not yet decoding the “internal structure of the word” (Dehaene, 2009, 

p. 200). At this developmental stage, the child's brain (specifically regions in the right hemisphere) 

endeavors to associate the overall shape of words directly with their meanings, without focusing on 

individual letters and their corresponding pronunciation (Dehaene, 2009, p. 207). For children 

participating in the present study, formal literacy outcomes based on provincial curricula state that by 

the start of Grade 1, children will be able to  recognize and name most letters of the alphabet, recognize 

most letter-sound matches, and recognize some familiar words /names and environmental print (e.g., 

street signs, food packaging)(BC Ministry of Education).  

The next stage in Ehri’s Phase Theory of Reading Development is the partial alphabetic phase 

where readers start associating some letters with specific sounds but may not fully understand the 

alphabetic principle. Studies suggest that as early as the age of seven, (e.g., Grade 2) activation in the 

typical neural network used by proficient readers (i.e., in the left hemisphere) begins to be detected at 

the sight of printed words (Gaillard et al., 2003; Maurer et al., 2006). The activation observed in this 

context is extensive and occurs in both hemispheres, indicating that a significant portion of the visual 

system is engaged in the reading process (Dehaene, 2009). The fact that left hemisphere activation 

begins to appear while still maintaining activation on the right, suggests that a mixture of shape and 

letter sound correspondence is utilized in the reading process and aligns with Ehri’s partial alphabetic 

phase. According to Ehri, during this phase children use a combination of letter-sound associations and 

visual memorization, making word recognition challenging when distinguishing nuances in words with 

similar sounds and shape (e.g., 'train' and 'town') (Ehri, 2005). 

The full alphabetic phase involves a deeper understanding of the alphabetic principle, where 

readers recognize and use letter-sound correspondences more consistently. Based on provincial 

curricula, by the end of Grade 3, children are expected to use knowledge of language patterns and 

phonics to decode words (BC Ministry of Education). At this stage phonology plays a crucial role in 
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enabling the child to form specific orthographic representations for words (Frith, 1985). Furthermore, 

children strengthen their ability to connect graphemes to word pronunciation and begin to decode 

unfamiliar words based on their phonetic knowledge.  This concept is known as the bootstrapping 

hypothesis, suggesting that trying to decode unfamiliar words acts as a self-teaching mechanism, 

enabling the child to develop an orthographic representation for the word (Share, 1995). Imaging 

studies indicate that a distinct shift from right hemisphere to the left hemisphere activation during 

reading emerges around the age of eight (e.g., Grade 3)(Parviainen et al., 2006) suggesting less reliance 

on visual memory and more sophisticated activation in the typical neural network used by proficient 

readers. 

At the more advanced consolidated alphabetic phase, readers have a solid grasp of the 

alphabetic system. They can efficiently decode words, and reading becomes more automatic. Word 

recognition improves, and readers can comprehend text more fluently. According to the BC curriculum, 

by the time students enter Grade 4 the focus of instruction shifts from learning phonics, decoding and 

fluency strategies to a focus on comprehension strategies in order “to deepen understanding of text” 

(BC Ministry of Education). This aligns with Ehri’s consolidated alphabetic phase which involves 

committing orthographic patterns to long-term memory, thereby reducing processing elements (e.g., 

working memory) in reading longer words. Readers transition to the consolidated alphabetic phase, 

after having thoroughly analyzed the spellings of numerous words stored in their lexical memory (Ehri, 

2020). Consequently, they acquire an understanding of broader, consolidated spelling patterns that 

represent spoken syllables and morphemes. Ehri’s theory represents the progression in typical 

acquisition of reading skills and provides insights into the cognitive processes used during reading 

development. The consolidated alphabetic phase culminates in a process known as orthographic 

mapping (OM) whereby children make neural connections (Dehaene, 2009, pp 195-207) that link a 

word's appearance, sound, and meaning (Ehri, 2013, 2014). Participants in this study should have been 
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passing through these various stages during their acquisition of developmental reading skills. However, 

the disruptions caused by COVID may have altered the trajectory at which skills were consolidated, 

impacting students’ abilities to achieve the expected grade-based performance set out in the BC 

curriculum. This research evaluates component readings skills against expected norms to determine 

which skills, if any, are potentially delayed and the proportion of students at risk for reading failure. 

Component Reading Skills 

Component reading skills identified in the literature and emphasized in both the DIER model and 

Ehri’s phase theory of reading development, as fundamental building blocks for proficient readers 

encompass several key aspects including a) vocabulary development, b) phonological awareness, c) 

decoding, d) word recognition and e) fluency (Ehri, 2020, 2005, Kim 2017, 2020, National Reading Panel, 

2000). These component reading skills are interrelated and build upon each other to support reading 

development. Component reading skills were measured and tracked across both English and French 

Immersion participants to determine which skills were delayed and the proportion of students at risk for 

reading failure. Research suggests that learning to read in a second language involves the same 

component literacy skills laid out by the National Reading Panel (2000) (Erdos et, al, 2010). However, the 

rate at which these skills are acquired and the degree of proficiency in reading differs for French 

Immersion students (Geva & Clifton.,1994; Turnbull et, al.  2001, 2003). Immersion students typically 

perform comparably to that of their English-educated peers within two years of receiving English 

language instruction (Cashion, & Eagan, 1990; Geva & Clifton, 1994). The ability to match the academic 

level of students solely educated in English within 1 to 2 years indicates that competencies gained in 

French can be effectively transferred to English, and vice versa (Genesee, 2004; Turnbull et al., 2001, 

2003). Considerable research findings indicate that early identification of children prone to word-based 

reading challenges in their second language is achievable through evaluations of their language and 

cognitive abilities in their first language. This assessment can occur before their proficiency in the 
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second language is fully established (Da Fontoura & Siegel, 1995; Geva & Clifton, 1994; Jared et al., 

2011; MacCoubry et al., 2004). In general, the results indicate that evaluations of skills (i.e., phonological 

awareness, letter sound knowledge, rapid automatized naming, and grammatical ability)  and 

knowledge related to the first language strongly predict later reading outcomes in the second language 

(Jared, et al., 2011). This provides solid evidence supporting the early identification of students in French 

immersion programs at risk for reading delays using English measures (Erdos et al., 2011; Jared, et al., 

2011). 

Irrespective of French Immersion or English instruction, effective reading instruction addresses 

the component reading skills by providing opportunities for practice and reinforcement to promote 

literacy proficiency. The inclusion of these component skills in both the DIER model and Ehri’s Phase 

theory underscores their significance in the process of becoming a proficient reader (Ehri, 2020, 2005; 

Kim, 2017, 2020; National Reading Panel, 2000). These models are important to the proposed research 

as it provides insights into the fundamental building blocks for reading.  

Vocabulary 

Vocabulary is a well-documented and important predictor of reading comprehension (Baumann 

et al., 2003; Cain & Oakhill, 2014; Nagy, 2007) and was measured directly in the present study. Weak 

vocabulary skills represent a risk factor for later reading achievement. Likewise, prior research indicates 

that strong vocabulary is associated with later reading achievement (Cain et al., 2022, Moats, 2020) as 

children who have a strong vocabulary are better able to understand what they are reading. D’Angelo 

and Chen (2016) noted that poor vocabulary comprehension relates to weaknesses in both first and 

second language reading comprehension tasks for French immersion students. Vocabulary development 

is particularly important in the early years when children are building their foundational knowledge 

(Cain et al., 2022, National Early Literacy Panel, Lonigan et al., 2008, Moats, 2020; Perfetti & Hart, 2002). 

Vocabulary development begins at birth and by early elementary the level of word knowledge acquired 
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is an important predictor of future reading achievement (Cain et al., 2022, Moats, 2020). Measures that 

draw on a child’s capacity to define words or to understand the links between words are more strongly 

associated with reading comprehension (Ouellette, 2006; Tannenbaum et al., 2006). Moreover, a robust 

vocabulary influences a student's capacity to tap into background knowledge, as delineated by the DIER 

model, with this information residing within long-term memory, as posited by information processing 

theory and aids in the facilitation of reading comprehension (Furqon, 2013). By possessing a rich lexicon, 

learners are better equipped to decode and comprehend texts, drawing upon their stored knowledge 

base to make connections and derive meaning from the material. This intricate interplay between 

vocabulary acquisition, background knowledge retrieval, and cognitive processing underscores the 

pivotal role language proficiency plays in fostering academic success and comprehension across various 

disciplines. 

 Although vocabulary facilitates reading comprehension there is an important cyclical 

relationship as reading exposes children to new words and consequently also builds vocabulary 

(Seidenberg, 2017). While direct instruction in developing and expanding children’s oral language skills 

can build word knowledge, vocabulary development is ongoing throughout an individual’s lifespan and 

not limited to early literacy instruction. Nevertheless, a rich vocabulary and the growing quality of a 

child’s lexical representations, which are mental representations of words stored in long-term memory, 

plays a crucial role in reading comprehension. This aligns with the lexical quality hypothesis, proposed 

by Perfetti and Hart (2002), which posits the accuracy, richness, and organization of lexical 

representations significantly influence an individual's reading ability, making vocabulary a key variable to 

assess for participants in this research.  

Phonological Awareness 

Phonological awareness is one of the most critical factors for early reading development. This 

skill involves the smallest unit of speech and is necessary for sound symbol correspondence required for 
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learning to read and write (Mousinho & Correa, 2010; Capellini et al., 2011; Santos & Befi-Lopes, 2012). 

It refers to the ability to perceive and isolate speech sounds in order to segment and blend the sounds 

into words, syllables, and phonemes (Cárnio et al., 2017; Erdoğan & Erdoğan, 2010; Novaes, et al., 2013) 

which is essential in forming the association between spoken and written words and in facilitating the 

development of decoding (i.e., letter-sound relations) (Kilpatrick, 2015). Research has shown that 

children who have well-developed phonological awareness skills at the beginning of formal education 

are more likely to become successful readers (Bradley & Bryant, 1978, 1983; National Early Literacy 

Panel, Lonigan et al., 2008). Children with lower performance on phonological awareness assessments 

before commencing school face a higher risk of experiencing challenges in achieving effective reading 

proficiency compared to their counterparts who demonstrate higher scores in such assessments 

(Bradley & Bryant, 1978, 1983). Children with weak phonological awareness skills are more likely to 

struggle with decoding, which is a critical skill in learning to read (Torgesen, 2002). Over the years, an 

enormous amount of substantiating research has been devoted to phonemic awareness (which is a 

subskill of phonological awareness, the smallest unit of sound within words), confirming that phonemic 

skills are directly and positively correlated with reading comprehension (e.g., Cárnio et al., 2017; 

Capovilla & Dias, 2007; Mousinho & Correa, 2010; Navas et al., 2009; Rothou et al., 2013). Moreover, 

the transfer of English phonological awareness skills has been linked to learning to decode in early 

French immersion students and contributes to reading acquisition (e.g., Comeau et al, 1999; Jared et, al. 

2011; MacCoubrey et al 2004). Consequently, it is now generally accepted that phonological awareness 

skills are language general skills that demonstrate cross linguistic transfer (Bialystok, 2007; Savage et al. 

2017). As phonological awareness is one of the most significant factors for early reading development, it 

was a fundamental skill to  evaluate in this series of studies. 

Word Recognition 

Word Recognition involves the ability to go from serial decoding (i.e., letter by letter) to the 
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selection of a single word stored in lexical memory (Snow et al., 2005). This applies to previously read 

familiar words that are instantly recognized (Ehri, 2005) by an interplay between several lexical and 

semantic structures (Snowling & Hulme, 2005, p. 59). Over time, this process leads to a stockpile of 

phonographs (sound / symbol correspondence) and orthographic knowledge resulting in the efficient 

reading of known and unknown words (Dehaene, 2009, Jorm & Share, 1983; Share, 1999). More 

recently this process of instantly recognizing words and their meaning by permanently encoding it in 

memory for immediate recall has been termed “orthographic mapping” (Ehri, 2017; Sargiani, et al., 

2018). Orthographic mapping involves, integrating a word’s visual representation (letters / graphemes), 

with its pronunciation (sounds / phonemes) and its meaning in long-term memory for immediate 

recognition (Perfetti, 1992; Rack et al.,1994). Studies have confirmed the importance of developing 

word recognition skills to facilitate reading comprehension (e.g., Cain et al., 2022; Leach et al., 2003), as 

such, word level reading was identified  as a key metric to evaluate in this study. 

Decoding 

Decoding is another crucial factor that was measured throughout this longitudinal research. This 

skill refers to the capacity to apply letter sounds knowledge in order to read novel, single words, in 

isolation and involves knowledge of alphabetic principle and spelling-sound correspondences 

(Scarborough, 2001). It is best measured through non-word reading and is widely accepted as a 

foundational skill essential for reading comprehension (Gough & Tunmer, 1986; Hoover & Gough, 1990). 

Individual differences in decoding are strongly correlated with several component reading skills (Ehri, 

2014), including phonological awareness (Hogan et al., 2005; Swank & Catts, 1994), decoding, (e.g., 

alphabetic principles; Backman et al., 1984), and sight word recognition (Aaron et al., 1999). A meta-

analysis conducted by García and Cain, (2014), found decoding and reading comprehension are highly 

correlated. Predictably, elementary teachers focus on supporting students in consolidating the code as a 

cornerstone of instruction (McDonald Conner & McCardle, 2015, p.100; Ehri, 2014). Research suggests 
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that the use of systematic synthetic phonics instruction is an effective approach to teaching reading that 

systematically introduces learners to the relationships between sounds (phonemes) and the letters or 

letter groups (graphemes) that represent them in written language (Ehri, 2020). This method typically 

involves teaching phonics skills in a comprehensive and predetermined sequence, starting with the most 

basic letter-sound correspondences and gradually progressing to more complex phonetic patterns 

(Flanigan, et al., 2022; Mesmer & Griffith, 2005). The term "synthetic" refers to the process of 

synthesizing or blending individual sounds together to form words (Flanigan, et al., 2022). Systematic 

synthetic phonics instruction aims to provide learners with the foundational skills needed to decode 

words accurately and efficiently, ultimately fostering reading fluency and comprehension (Ehri, 2020; 

Mesmer & Griffith, 2005). 

Reading Fluency 

Reading Fluency is a crucial aspect of early reading development and was another key 

component of reading assessed in this series of studies. Over time, children consolidate the component 

reading skills with increasing automaticity (Hennessy & Moats, 2020). Reading fluency is the ability to 

accurately and quickly read words and or connected text (McDonald Conner & McCardle, 2015) and is 

considered a good predictor of reading comprehension (Fuchs et al., 2003; Kuhn & Stahl, 2003). Fluency 

is important because it frees up cognitive resources such as working memory, allowing children to focus 

on understanding what they are reading (National Institute of Child Health and Human Development, 

2000) and represents a more advanced consolidated alphabetic phase (Ehri, 2020). 

The aforementioned component reading skills acknowledged by the literature and highlighted in 

both the DIER model (Kim, 2020) and Ehri’s (2020) phase theory of reading development, are essential 

building blocks for proficient readers. Early reading development is a complex process that involves 

many cognitive and linguistic factors. By developing foundational skills readers become increasingly 

more fluent and increasingly more strategic and thus more proficient comprehenders of text passages 
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(Hennessy & Moats, 2020). The proposed series of studies may shed light on the potential enduring 

impacts of significant interruptions in formal education, such as pandemics, climate disasters, war 

etcetera, on the evolving reading skills of primary students. By understanding the effects of educational 

disruptions on the progression of component reading skills, researchers may be able to ascertain and 

pinpoint pivotal junctures or transitions in a student's reading development. Being able to identify the 

particular delays in skill acquisition, alongside protective and risk factors, may empower educators to 

adopt a targeted approach to address lagging skills.  

Resilience Theory: Risk and Protective Factors 

Resilience theory, may be viewed through a multisystem lens, providing a framework for 

understanding how risk and protective factors may contribute to primary students’ recovery from the 

COVID-19 pandemic disruptions (Masten, 2020). Resilience has been conceptualized as an interaction 

between various systems—individuals, families, schools, and communities—that co-evolve and function 

interdependently to foster adaptation to adversity (Masten, 2014, 2020). For example, in the face of 

adversity, risk factors such as family instability or low SES, can be mitigated through consistent positive 

interactions with supportive relationships such as, connection with caregivers or teachers and broader 

systems like community programs or school interventions (Bronfenbrenner & Morris, 2006; Masten, 

2014; 2020). Furthermore, the impact of stressful events may vary depending on a child’s 

developmental stage or the timing of environmental stressors (Masten 2014, 2020). This is important to 

our study because participants were in Grade 1 when their education was disrupted at a critical phase in 

reading development (Ehri, 2020). Individual development is shaped through interaction between 

biological predispositions and environmental contexts (Bronfenbrenner & Morris, 2006; Masten, 2020; 

Ungar, 2011). In relation to recovery from CLL, phonological awareness and vocabulary function as both 

risk and protective factors (Carroll & Snowling, 2014; Stanovich, 1986), as they are influenced by both 

biological and environmental factors that influence reading development.  Depending on the levels 
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present within an individual, or the degree of exposure to supportive experiences in their family, school, 

or community environment, these skills can either hinder or facilitate reading progress (Carroll & 

Snowling, 2014).  

Other risk/protective factors include SES, attendance, and cultural and linguistic diversity. These 

risk factors have been shown to exacerbate academic disparities and contribute to SLL (Alexander et al., 

2007). Consequently, these factors along with SLL were considered important variables when examining 

the impacts of CLL. Children from lower socioeconomic status (SES) backgrounds often have reduced 

access to early literacy experiences, such as books, reading activities, and rich language exposure at 

home, which are essential for developing foundational reading skills (Snowling & Hulme, 2012). Low-SES 

families may face higher levels of stress and less access to quality early childhood education, which 

further exacerbates reading delays (Hart & Risley, 1995). School attendance also plays a key role in 

reading development. Chronic absenteeism leads to missed opportunities for structured literacy 

instruction, reducing the time children spend practicing and developing critical reading skills (Gottfried, 

2010). Additionally, cultural and linguistic diversity can sometimes result in reading delays when children 

are not provided with appropriate support for acquiring literacy skills in a second language, or when 

there is a mismatch between home and school language environments (August & Shanahan, 2006). 

Students at risk for reading delays often face multiple, overlapping challenges related to SES, vocabulary 

and PA skills, cultural and linguistic diversity, and insufficient educational support. These challenges 

combined with the pandemic’s cascading effects, such as school closures and social isolation, disrupted 

multiple systems essential to child development, requiring resilience not only at the individual level but 

also within broader social and institutional networks (Masten, 2020). 
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Abstract 

Children who have not developed proficient reading skills by Grade 4 tend to struggle across subject 

areas in Grade 8 and often continue to experience lifelong reading challenges (National Early Literacy 

Panel, Lonigan et al., 2008; Ritchey et al., 2013). Not surprisingly, reading achievement and the impacts 

of COVID learning loss (CLL) have been widely investigated in recent years. However, there exists a 

notable void in the literature regarding the long-term ramifications of educational disruptions on the 

developmental trajectory and acquisition of foundational reading skills. This study focuses on a cohort of 

214 students who were in Grade 1 during the pandemic school closures in the spring of 2020 and were 

evaluated one year following the return of regular instruction in the fall 2021. Findings indicate that 

students had not spontaneously recovered from CLL when evaluated against expected reading norms, 

with a significant proportion (74%) performing within the at-risk range in one or more foundational 

reading skills, encompassing vocabulary, phonological awareness, word level reading, decoding, and 

fluency. Moreover, students performed as poorly as children who had no formal English instruction (i.e., 

French Immersion students) suggesting that school closures exponentially impacted reading 

development and produced an enduring floor effect. The results suggest caution in the identification of 

students with reading disabilities during this time (e.g., NASP, 2020) and highlight the role that 

vocabulary, phonological processing and SES served in reducing the impact of educational disruptions on 

the development of early reading skills. The findings also raise questions about the potential long-term 

consequences that gaps in the development of foundational reading skills may have on student’s future 

academic achievement.  

 

 

Keywords: reading development, component literacy skills, COVID learning loss, educational 

disruptions, direct and indirect effects of reading model (DIER), phase theory of reading development 
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Introduction 

Impacts of COVID-19 Education Disruptions on Early Reading Development 

Studies indicate that children who have not acquired proficient reading abilities by the fourth 

grade often encounter difficulties across various academic disciplines by the time they reach eighth 

grade, and these challenges often persist into adulthood (National Early Literacy Panel, Lonigan et al., 

2008; Ritchey et al., 2013), making disruptions to learning in their primary years concerning. In March of 

2020, schools around the world were forced to close their doors due to the global pandemic caused by 

the rapid spread of the COVID-19 virus. Disruptions to education such as this have been shown to be 

detrimental to short-term and long-term academic outcomes (e.g., Atteberry & McEachin, 2021; Cooper 

et al., 1996). Large-scale societal events like World War II (Ichino & Winter-Ebmer, 2004), the polio 

pandemic (Meyers & Thomasson, 2020), the great depression as well as more localized recent events 

like Hurricane Katrina, the 2008 recession and prolonged teachers’ strikes (Belot & Webbink, 2010) have 

been shown to shift the trajectory of students’ normative development (Almeida & Wong, 2009; Benner 

& Mistry, 2020). Furthermore, the research on summer learning loss (SLL) is another powerful indicator 

of how regular disruptions to education impact students’ long-term academic outcomes (Alexander et 

al., 2007; Atteberry & McEachin, 2020). Findings from Hammerstein et al. (2021) indicate that the 

reported learning effects during COVID were comparable to SLL findings (d = −0.005 SD to −0.05 SD) per 

week. Importantly, researchers Aurini and Davies (2021) noted that “at some unknown threshold of non-

school time beyond a standard summer vacation, learning losses may become non-linear and more 

extreme, accelerating the atrophy of skills, particularly among struggling students” (p. 180), further 

raising concerns about the long-term effects of disruptions to education on students learning.  

For many students, the return to regular in-person instruction post-pandemic lockdowns did not 

fully resume until the following September, representing as much as a six-month instructional gap. 

Moreover, for many primary grade students, the move to online learning in March of 2020 was 
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ineffectual (Hammerstein et al., 2021; Tomasik et al., 2021). Two years into the pandemic, many 

students were still experiencing periodic educational disruptions as classrooms and schools were forced 

to quarantine or isolate due to virus outbreaks. The consequences of such disruptions are especially 

concerning for students in younger grades who were at developmentally critical periods in their 

learning. 

COVID-19 Learning Loss 

Some of the early COVID-19 learning loss predictions based on summer learning loss research 

estimated that students would start the 2020 school year with only 63-68% of learning gains compared 

to previous years (Kuhfeld et al., 2020). The preliminary data was mixed, with some studies indicating 

minimal short-term impacts on academic growth during lockdown, (Förster et al., 2022; Kuhfeld et al., 

2020) particularly for students in higher grades (Tomasik et al., 2021), while other studies revealed 

significant learning loss (e.g., Maldonado & De Witte, 2021). Early evidence indicated that the 

educational disruptions caused by the pandemic had a significant impact on students’ math 

achievement, with seemingly little effect on reading scores for students who had already acquired basic 

reading skills (e.g. Grade 3-8) (Kuhfeld et al., 2020). However, the implications may be more concerning 

when the acquisition of foundational reading skills are interrupted, as would be the case for younger 

students in earlier grades. There is a growing body of research suggesting that reading development was 

also negatively impacted (immediately) following the pandemic compared to pre-pandemic cohorts 

(Aurini & Davies, 2021; Engzell et al., 2021; Hammerstein et al., 2021; Kogan & Lavertu, 2021; Lerkkanen 

et al., 2023; Relyea et al., 2023; Tomasik et al. 2021).  

When reading scores of students affected by the pandemic were compared with a pre-COVID 

sample from 2008-2011, it was found that reading skills on average were lower in the COVID sample 

than in the pre-COVID sample (Lerkkanen et al., 2023). Similarly, Engzell et al. (2021) demonstrated a 

significant deterioration in test scores among students during the pandemic. Likewise, research on 
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Grade 3 students in Ohio revealed a substantial decline in English language arts scores at the onset of 

the 2020 school year, indicating a significant setback of 0.23 standard deviations compared to their pre-

pandemic peers assessed in Fall 2019 (Kogan & Lavertu, 2021). Further examining the dynamics of CLL 

Tomasik et al. (2021) compared pre-pandemic learning gains across reading, grammar, and math with 

learning during lockdown among 28,685 students and found that primary students exhibited 

significantly higher mean learning slopes with in-person learning compared to distance learning during 

the pandemic. Specifically, primary students' learning slope was more than double before lockdown 

compared to during remote learning. Interestingly, for secondary students, there was no significant 

difference in learning slopes between in-person and remote learning, suggesting that younger students 

face greater challenges in adapting to remote learning environments and may struggle to sustain long-

term learning gains compared to older students (Tomasik et al., 2021). Moreover, research investigating 

reading development in Grade 3-5 students highlighted that the pandemic cohort displayed lower 

reading gains compared to their pre-pandemic counterparts, indicating substantial learning losses 

(Relyea et al., 2023). The authors emphasized that school closures, stemming from the pandemic, had a 

particularly pronounced impact on students in the early stages of reading development, emphasizing 

their heightened need for instructional support during these disruptions (Relyea et al., 2023).  

In 2022, the United States National Center for Education Statistics undertook a unique 

administration of the National Assessment of Educational Progress (NAEP) long-term trend assessments 

in reading and mathematics for 9-year-old students to assess their academic performance during the 

COVID-19 pandemic. This cohort of students is similar to our study participants in that the majority 

would have been in Grade 1 during the 2019/2020 school year when the pandemic caused extended 

school closures and disruptions to their learning. The NAEP results revealed a statistically significant 

(p < .05) decrease in average scores for reading when compared to 2020. The report further notes that 

this decline marks the most significant drop in average reading scores since 1990 (U.S. Department of 
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Education, Institute of Education Sciences, National Center for Education Statistics, n.d.). Despite this 

growing body of research, and evidence indicating significant learning loss for primary students, 

relatively little is understood about the long-term effects of CLL and the manner in which the disruptions 

altered the developmental trajectory and acquisition of foundational reading skills.  The NAEP data helps 

build a compelling case for the importance of studying reading loss in students who were in Grade 1 

during the pandemic lockdowns. 

The Current Study 

The current study is phase one of a longitudinal project that examined the developmental 

trajectory of reading ability in students who had their learning disrupted because of the COVID-19 

pandemic. The goal of the current study was to investigate component literacy skills (e.g., phonological 

awareness, decoding, fluency, etc.) in order to a) identify any gaps in students’ reading ability, b) 

establish baseline reading achievement scores, c) determine the proportion of students falling in the at-

risk range on one or more component reading measures, d) investigate whether factors such as income 

level or program of instruction (i.e., French Immersion or English) resulted in different reading outcomes 

and, e) provide School Districts a means to plan appropriately for students’ needs as we move beyond 

the pandemic.  

This research explores component reading skills associated with Linnea Ehri's (2005) Phase 

Theory of Reading Development which outlines four key developmental stages in learning to read 

words. In the initial pre-alphabetic phase (kindergarten age), readers rely on visual features and without 

a strong connection to letter-sound relationships. They might recognize words based on visual cues and 

context but are not yet connecting phonemes (speech sounds) to graphemes (letter representations). 

During the partial alphabetic stage (Grade 1-2), readers start associating letters with specific sounds but 

may not fully understand the alphabetic principle. The full alphabetic stage (Grade 3-4) involves a 

deeper understanding of the alphabetic principle, where readers recognize and use phonemes - 
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graphemes (letter-sound) correspondences more consistently. They begin to decode unfamiliar words 

based on their phonetic knowledge and recognition of orthographic patterns. In the advanced 

consolidated alphabetic stage (Grade 4 and up), readers have a solid grasp of the alphabetic system. 

They can efficiently decode words, and reading becomes more automatic. Word recognition improves, 

and readers can comprehend text more fluently. Ehri's developmental phases highlight distinctions in 

how children engage with the alphabetic code, forming connections between a word's visual 

appearance, its auditory (phonological) representation, and its meaning (i.e., orthographic mapping; 

Ehri, 2005, 2020). This framework informs the conceptualization and measurement of word level 

component reading skills in this study including a) vocabulary, b) phonological awareness, c) letter and 

word recognition, d) decoding, e) word reading fluency, and f), decoding fluency.  

This study set out to examine whether students were achieving below expectations on 

component skills based on standardized achievement measures and pre-pandemic population norms. 

Our research is unique as students in Grade 1 would usually be assessed for reading at the end of the 

school year after having time to consolidate foundational skills. Due to pandemic related school 

closures, these assessments were unable to take place in many school jurisdictions. Therefore, no 

comparative baseline data exists. To address this challenge, we used norm-referenced assessments to 

compare current reading achievement with predicted levels based on a typical developmental trajectory 

and a normal distribution. We set out to determine what proportion of Grade 3 students, who were in 

Grade 1 when COVID-19 lockdowns began, were falling below expectations on component literacy skills 

based on standardized norm referenced measures (and whether the proportion falling below 

expectation exceeded historically documented levels preceding the pandemic).  

In addition, the study explores whether students from low SES backgrounds were falling even 

further behind their more affluent peers and to what extent students from French Immersion programs 

were performing below their English peers on English reading measures. Comparison of students in 
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French immersion and English programs was investigated to provide our partner school district a broad 

picture of how educational disruptions were impacting Grade 3 students in parallel programs. Research 

supports early identification of second language (L2) learners prone to reading challenges through 

assessments of their first language (L1) abilities (Da Fontoura & Siegel, 1995; Geva & Clifton, 1994; Jared 

et al., 2011; MacCoubry et al., 2004), with L1 evaluations strongly predicting later L2 reading outcomes 

(Jared et al., 2011). It was hypothesized that a greater proportion of the students would have reading 

deficits than pre-pandemic population norms and that those from lower SES backgrounds would be 

more significantly impacted than their more affluent peers. In light of the fact that French Immersion 

students only tend to perform comparably to that of their English-educated peers after receiving formal 

English instruction (Cashion, & Eagan, 1990; Geva & Clifton, 1994), it was further hypothesized that 

French Immersion students would perform significantly below their English peers on the English reading 

measure (as formal English reading instruction had yet to be introduced).  These variables were of 

particular interest as SES is a known predictor of academic performance, and language of instruction can 

create unique learning environments that may differentially impact literacy development. 

Methods 

Participants 

Given the evidence from summer learning loss research suggesting that the summer between 

Grade 1 and 2 represents the largest and most significant loss (Atteberry & McEachin, 2020; Slade et al., 

2017), this project focuses on those students who were enrolled in Grade 1 in March of 2020 when 

COVID-19 restrictions began. This cohort of students started their spring break on March 7th, 2020, and 

did not resume regular face to face instruction until September 8th, 2020. Despite best efforts to engage 

students in online learning, these students had what amounts to a six-month extended summer break at 

a time when reading skills were in their infancy. These students entered Grade 3 in September 2021 at 

the start of phase one data collection. A total of 214 Grade 3 children across five elementary schools 
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(three English and two French immersion), were included in the first wave of data collection for this 

longitudinal study. The French immersion students were all native English speakers whose formal 

literacy instruction was strictly in French.  Our partner school district in British Columbia, Canada, was 

the curator of the data and released anonymized secondary data to the researcher following university 

institutional research ethics approval. As such, no formal recruitment was required. There were no 

exclusion criteria - all students who were enrolled in Grade 3 at participating schools were included in 

the study. Table 1 outlines the demographic breakdown of participants in wave one of the study.  The 

breakdown of students is similar to the norm-referenced group.  For example, three students with 

special education designations were diagnosed with an intellectual disability representing 1.4% of the 

sample. Similarly, 1.4% of the normative sample for the Kaufman Test of Educational Achievement 

(KTEA-3) were identified as having an intellectual disability (Kaufman et al., 2014 p. 33). 

Table 1     

Sample Characteristics  
   

Demographic Total Male Female 
Number of Participants 214 104 110 

English  120 66 54 
French Immersion 94 38 56 

Special Education Designation 13 8 5 
Indigenous Heritage 25 11 14 
English Language Learners (ELL) a 6 3 3 
Mean Age in Months 99.36 99.20 99.51 
Note. aELL students who are not also Indigenous.   

 

Measures 

In keeping with the literature, we focused on component reading skills most frequently used in 

early screening batteries including word reading, phonological awareness, decoding, and fluency 

(Jenkinset et al., 2007), as these are the required building blocks for the development of efficient 

reading comprehension (McKenna & Stahl, 2009; Scarborough, 2001). These measures include selected 

subtests from the  Canadian Edition of the Wechsler Intelligence Scale for Children Fifth Edition (WISC-V; 
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Wechsler, 2015), Kaufman Test of Educational Achievement, third edition (KTEA-3; Kaufman & Kaufman, 

2014), and the Comprehensive Test of Phonological Processing - Second Edition (CTOPP – 2; Wagner et 

al., 2013). Each of these norm-referenced standardized tests yield measures with a standard score mean 

of 100 and a standard deviation of 15. Standard scores from these measures are derived by comparing 

student’s raw scores to those obtained by a large norm group of similar-aged children. In line with 

previous research, we classified students’ performance on specific reading components as at-risk if their 

scores fell within the lowest 25th percentile (Lindsey et al., 2003; Wise et al., 2007). According to pre-

pandemic population norms for these well-established norm-referenced standardized measures, 25% of 

students would be expected to achieve results in the first quartile, falling at or below a Standard Score 

of 90 (Guilmette et al., 2020) with the remaining 75% meeting grade-level expectations. 

Vocabulary 

The WISC-V Vocabulary subtest was used to gauge student’s word knowledge and verbal 

concept formation. This subtest also measures crystallized intelligence, fund of knowledge, and degree 

of vocabulary development. Children were presented a word orally and were asked to provide a verbal 

definition of the target word. The split-half reliability coefficient for the vocabulary subtest is reported at 

.87. The test manual reports adequate content, construct, and criterion-relation validity (Wechsler, 

2015). 

Phonological Awareness 

The CTOPP-2 Elision subtest was used to assess students’ phonological awareness (PA) skills. 

This subtest requires participants to say the word that remains after deleting syllables (early items) or 

phonemes (later items) (e.g., “Say basketball.  Now say basketball without saying basket.” Or “Say 

sprain.  Now say sprain without saying ‘r’.”). The coefficient alpha as a measure of internal consistency is 

reported as .91. The test manual reports adequate content, construct, and criterion-relation validity 

(Wagner et al., 2013). 
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Word Level Reading 

English word level reading accuracy was assessed using the KTEA-3 Letter Word Recognition 

subtest, which measure the ability to identify letters and read both regular and irregular words. Regular 

words are those that are read correctly by applying grapho-phonemic principles, and irregular words are 

those words that can be read correctly only if the student is familiar with the word. The students were 

given a list of words of increasing difficulty to read aloud. The test manual reports adequate content, 

construct, and criterion-related validity. The split half reliability coefficient for letter word recognition 

has a mean of .97 for Grades K-12 (Kaufman & Kaufman, 2014).  

Decoding 

The KTEA-3 Nonsense Word Decoding subtest was used to measure the ability to apply letter-

sound skills to decode nonwords. The test manual reports adequate content, construct, and criterion-

related validity. The split-half reliability coefficient for nonsense word decoding has a mean of .96 for 

Grades K-12 (Kaufman & Kaufman, 2014). 

Word Reading Fluency 

The KTEA-3 Word Reading Fluency task was used to measure reading fluency. This timed subtest 

requires children to quickly and accurately read a list of words during two 15-second trials. The test 

manual reports adequate content, construct, and criterion-related validity. The reliability coefficient for 

Word recognition fluency has a mean of .86 for Grades K-12 (Kaufman & Kaufman, 2014). 

Decoding Fluency 

The KTEA 3 Decoding Fluency task assessed children’s speed and accuracy in applying letter-

sound skills to decode nonwords during two 15-second trials. The test manual reports adequate 

content, construct, and criterion-related validity. The coefficient for decoding fluency has a mean of .82 

for Grades K-12 (Kaufman & Kaufman, 2014). 
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Procedures 

The students were assessed individually in a quiet setting (e.g., learning assistance room, library) 

at their elementary school. Raw data for the English reading and Vocabulary measures were collected 

through iPad administration and entered into the partner school district's online assessment platform.  

For the PA measures, we used the customary paper and pencil standardized administration procedures 

established by the test developers. Starting points and discontinuation rules were followed for each 

measure in accordance with their respective test manuals. Raw scores and standard scores were 

recorded for each measure. The school district released the secondary anonymized raw scores and 

derived standard scores for analysis. In addition, they provided existing anonymized demographic 

information (e.g., gender, ethnicity, special education designation, program enrolment etc.) linked to 

neighborhood-aggregated census data indicating SES. 

Statistical Procedures  

Multilevel modelling (MLM) was used for cross-sectional analysis of wave one data to 

investigate whether students across five schools were meeting age expectations on key component 

reading skills (e.g., phonological awareness, word reading, decoding, reading fluency) and to explore 

whether SES and program of instruction (English vs. French Immersion) were associated with different 

reading outcomes. MLM was chosen because it appropriately accounts for the hierarchical structure of 

the data, with students nested within schools, and controls for the non-independence of observations 

within these groups. In studies where observation of the phenomenon and post-hoc analyses are 

required, MLM is important in order to account for higher-level groupings of subjects into clusters (i.e., 

students within schools or instructional programs). It cannot be assumed that the observations at the 

student level are independent of their higher-level clustering within schools or instructional program 

and there is a need to account for this nestedness in order to derive accurate standard error estimates 

and corresponding tests of significance (Singer & Willet, 2003).  By using MLM, the study was able to 
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assess the extent to which reading skills varied between students and across schools while examining 

whether differences in reading outcomes were influenced by SES or instructional context. In particular, 

using a multilevel approach allows us to examine student level influences that are not confounded with 

school level factors. 

Results  

For all norm-referenced measures, we would expect a mean of 100 and a standard deviation of 

15. Our phase one preliminary results indicate a normal distribution of WISC-V Vocabulary scores with a 

standard score mean of 100.62 and a standard deviation of 14.8, suggesting normally distributed ability 

and learning potential. Means and standard deviations for each measure are shown in Table 2, as well as 

the proportion of students falling in the bottom quartile. In an otherwise typical (i.e., non-pandemic) 

instructional environment, we would predict approximately 25% of students to score in the bottom 

quartile and thus be at-risk for reading delays (Guilmette et al., 2020).  There were no statistically 

significant differences across the measures between children in the English or French programs. As the 

complexity of reading skill increases, the overall mean score decreased. For the reading measures, we 

found that double the expected number of students fell in the at-risk range on word reading, with an 

even greater proportion exhibiting challenges with decoding (See Table 2).  Similar results were 

obtained for word reading fluency and decoding fluency measures. Together, these findings indicate 

that 74% of students were not meeting expected reading outcomes in one or more foundational literacy 

skill and require some form of targeted intervention. 

Table 2    Table 3         
Descriptive Statistics for Component Reading Skills      
 English French Immersion 
Measures Meana SD Min Max Prop. 

at  
Risk b  

Meana SD Min Max Prop. 
at 

Risk b  
Vocab. 100.62 14.79 65 130 17% 103.04 13.98 65 130 15% 
PA 90.27 13.32 55 125 52% 89.34 12.60 55 120 57% 
WR 88.81 17.99 45 128 50% 85.63 19.87 45 128 55% 
Decoding 85.99 14.42 63 125 62% 83.06 14.20 63 118 65% 
WR Fluency 84.73 18.34 39 131 62% 81.76 19.55 39 131 64% 
Dec Fluency 81.22 20.68 39 128 63% 77.90 21.27 39 128 66% 
Note. aNorm Referenced Standard Score Mean=100; Standard Deviation=15. bScoring <25th Percentile;  
Vocab. = WISC-V Vocabulary; PA = Phonological Awareness (CTOPP Elision); WR = Word Reading 
(KTEA-3 Letter and Word Recognition);  Decoding (Nonsense Word Decoding(KTEA-3); WR Fluency = 
Word Reading Fluency (KTEA-3);  Dec. Fluency = Decoding Fluency (KTEA-3). 
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Multilevel Analysis of Reading Outcomes 

To examine within (student-level) and between (school-level) sources of variance in the reading 

outcomes, we first fit fully unconditioned multilevel models for each reading outcome variable including 

word reading, decoding, word reading fluency, and decoding fluency. Vocabulary and Phonological 

Awareness measures were used as predictor variables in subsequent models. At the micro level, each 

student’s reading scores were modelled as a function of the average performance for their school plus 

any residual variance. At the macro level, the performance mean for each school (on each reading 

outcome variable) was modeled as a function of the grand mean performance across the entire sample 

(i.e., all five schools).  

Level 1 Equation: Yij = B0j + 𝜀ij    

Level 2 Equation: B0j = γ00 + u0j  

The unconditional multilevel models revealed significant variability across students, within 

schools, in reading achievement measures, suggesting that it would be worthwhile to examine a 

conditional model with level-1 predictors aimed at explaining some of this variance.  Table 4 summarizes 

the variance components associated with the fixed and random effects. The intraclass correlation 

coefficient (ICC) represents the percentage of total variance that is between level-2 units.  The results 

suggest that comparatively more variance exists at the student level, with only 4 to 7 % of the total 

variation remaining to be explained at the second (i.e., between-school) level. The design effect was 

calculated to quantify the magnitude of independence violations on standard errors in order to correct 

for the negative bias that results from nested data (Peugh, 2010). The design effect for each reading 

outcome shown in Table 3 is greater than 2 across all variables, thereby justifying the use of multilevel 

modelling (Muthén, 1991, 1994: Muthén & Satorra, 1989, 1995).  
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Table 4  
Unconditioned Multilevel Models for Outcome Reading Variables 
Effect Word Reading Decoding WR Fluency Decoding Fluency 
Fixed Effects     
Intercept (γ00) 88.95   86.05 84.86 81.41 
Random Effects     
Within-School Variance (σ2) 299.70*** 192.90*** 318.51*** 394.17*** 
Between School Variance (τ00) 20.8800                       13.09 15.43 29.42 
ICC = τ00 / (τ00 + σ2) 0.07 0.06 0.05 0.07 
Design Effect = 1+(nc-1) ICC 3.93 3.51 2.09 3.93 
-2 Log Likelihood 1834.56 1740.17 1846.3 1893.46 
Note. *p < .05                ***p < .001    

 

Student-Level Predictors of Component Reading Skills 

Student-Level Vocabulary and PA as Predictors. Component reading performance for each 

reading outcome variable (Y) was modelled as a function of the mean performance for each school (Boj: 

the intercept), plus a slope parameter (B1i) reflecting the impact of student vocabulary (Vocabij) and PA 

(PAij) relative to the school average on each reading achievement measure (per unit of increase in 

Vocabulary & PA), plus an error term (𝜀ij) reflecting within-subject residual variance remaining to be 

explained. With group-mean centering, the vocabulary score for each student is subtracted by the 

school vocabulary mean (i.e., Xij – X�j) or (Vocabij – 𝑉𝑜𝑐𝑎𝑏''''''''j). Likewise, the PA score for each student is 

subtracted by the school PA mean (𝑃𝐴''''ij –𝑃𝐴j).  Group-mean centering facilitates the examination of 

student-level associations between predictor variables (i.e., Vocab and PA) and component reading 

outcome variables that are unconfounded by school-level influences.  

Level 1 Equation:  Yij = B0j + B1j(Vocabij – 𝑉𝑜𝑐𝑎𝑏''''''''j) + 𝜀ij    

Level 2 Equations: B0j = γ00 + u0j 

B1j = γ10 + u1j 

The level-one intercepts for each reading outcome variable (B0j: average, achievement for each 

school, j) were modelled as a function of the population average intercept (γ00) across schools for 

student vocabulary and again for PA plus the residual variance about sample estimates (u0j: School 
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specific deviations from the average) remaining to be explained. The level-one slopes (B1j: the impact of 

students’ vocabulary and PA on reading achievement) for a given school are modelled as a function of 

the population average slope (γ10) across schools per unit increment in vocabulary and PA scores, plus 

the residual variance (u1j: school specific deviations from the average) remaining to be explained. 

Table 4 indicates that centered vocabulary and PA were statistically significant predictors of 

reading achievement across all component reading skills. For every standard score increase in 

vocabulary, there was a 0.58 standard score increase in word reading, a 0.42 standard score increase in 

decoding, a 0.57 standard score increase in word reading fluency, and a 0.62 standard score increase in 

decoding fluency (all ps < .001 see Figure 2).  Similarly, for every standard score increase in PA, there 

was a 0.70 standard score increase in word reading, a 0.67 standard score increase in decoding, a 0.74 

standard score increase in word reading fluency, and a 0.94 standard score increase in decoding fluency 

(all ps < .05; see Figure 3). The unconditioned model provides a benchmark for how much Level 1 and 2 

variance is subsequently accounted for when entering predictor variables. The models that included 

vocabulary and PA as predictors explained significantly more variance than did the unconditioned 

models that included only the within-school residuals and between-school variances. Specifically, we 

computed a measure of effect size (pseudo R2) by deriving the amount of student-level variance 

accounted for by including vocabulary and PA as level-1 predictors. Student-level differences in 

vocabulary accounted for 23.44% of the variance in Word Reading, 18.72% in Decoding, 20.33% in Word 

Reading Fluency, and 19.78% in Decoding Fluency. For each reading outcome variable, the change in -2 

restricted log likelihood was significant at the p = < .001 level, with the word reading variable 

representing the biggest change.   Likewise, Student-level differences in PA accounted for 27.05% of the 

variance in Word Reading, 37.84% in Decoding, 28.38% in Word Reading Fluency, and 36.35% in 

Decoding Fluency. For each reading outcome variable, the change in -2 restricted log likelihood was 

significant at the p = < .001 level.  
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Table 5 
Effects of Vocabulary and Phonological Awareness on Component Reading Skills 
 Vocabulary  Phonological Awareness 
Reading Skills Estimate SE 95% CI  Estimate SE 95% CI 
Word Reading      
Fixed Effects        

Intercept γ00 88.81*** 2.35 84.21-93.42   88.93*** 2.36 84.30-93.55 
Slope γ10 0.59*** 0.07 0.45-0.74  0.70*** 0.08 0.55-0.86 

Random Effects        
Within-School 

Differences  
229.46***  189.45-

277.93 
 218.63***  180.50-264.78 

Between-School 
Differences 

21.75 - 4.76-99.34  22.25 - 4.96-99.70 

Decoding      
Fixed Effects        

Intercept γ00 85.95*** 1.88 82.25-89.64  86.03*** 1.87 82.37-89.68 
Slope γ10 0.42*** .06 0.30-0.54  0.67*** 0.06 0.55-0.78 

Random Effects        
Within-School 

Differences  
156.78***  129.44-

189.89 
 119.90***  99.03-145.25 

Between-School 
Differences 

13.80 - 2.94-64.71  14.33 - 3.12-61.98 

Word Reading Fluency      
Fixed Effects        

Intercept γ00 84.75*** 2.12 80.57-88.90  84.84*** 2.13 80.66-89.02 
Slope γ10 0.57*** 0.08 0.41-0.72  0.74*** 0.08 0.58-0.90 

Random Effects        
Within-School 

Differences  
253.75*** - 209.51-

307.34 
 228.13***  188.35-276.32 

Between-School 
Differences 

16.24 - 3.10-85.01  16.99 - 3.44-83.94 

Decoding Fluency     
Fixed Effects        

Intercept γ00 81.26*** 2.77 75.83-86.70  81.39*** 2.78 75.95-86.82 
Slope γ10 0.62*** .09 0.45-0.79  0.94*** 0.09 0.77-1.10 

Random Effects        
Within-School 

Differences  
316.19*** - 261.05-

382.97 
 250.87***  201.07-303.87 

Between-School 
Differences 

30.43 - 6.68-138.63  31.96 - 7.51-135.96 

Note. *p < .05                ***p < .001       
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Figure 2  

Association Between Component Reading skills and Vocabulary 

 

Figure 3  

Association Between Component Reading Skills and Phonological Awareness 
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Multivariable Prediction Model: Because word reading conceptually is foundational, and 

because the other variables are progressively more difficult, the word reading variable was chosen to 

analyze the effects of SES on reading. This model included word reading as the outcome variable and 

two level one predictors with group mean centered vocabulary and group mean centered student level 

SES. With group mean centering, the predictor variable scores (i.e., vocabulary and SES) for each student 

is subtracted by the school mean for that variable (i.e., Xij - X�j).  In this model we also added several 

level-two predictors including program type, (i.e., French Immersion or English), grand mean centered 

school-level SES and their interactions. In grand mean centering, the total sample mean SES is 

subtracted from each students’ SES score (i.e., Xij - X�).   The results of this model are presented in table 

5.  

Level-1 Model 

 Yij = B0j + B1j*(Vocabij – 𝑉𝑜𝑐𝑎𝑏''''''''j) + B2j*(SESij – 𝑆𝐸𝑆'''''j) ) + 𝜀ij    

Level-2 Models 

 B0j = γ00 + γ01*(School) + γ02*(SES_GM) + γ03*(SchoolXSES_GM)  

 B1j = γ10 + γ11*(School) + γ12*(SES_GM)  

 B2j = γ20 + γ21*(School) 

 The intercept (γ00) represents average word reading scores for French schools with typical 

student-level SES.  Table 5 shows that English schools (γ01) are 27.37 standard score points higher on 

word reading relative to French schools for the average level of student SES (γ02) within a given school. 

The interaction between program type and school level SES (γ03) was significant, indicating that the 

predictive impact of school level SES on word reading significantly varied between the French schools in 

comparison to English schools (see Figure 4).   
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Figure 4 

Comparison of SES Influence on Word Reading   

 

Note. This plot shows the interaction between program type (0 = French; 1 = English) and SES (0 = the 

grand mean of $95,000, and the other values reflecting +/- $10000 at a time).  

Table 6 

Effects of SES and Program Type (English vs. French) on Word Reading Skills 
Effect Estimate SE T-Statistic P-Value 
Intercept, B0      
     Intercept γ00 64.60 5.12 12.62 .000 
     School γ01 27.37 5.38 5.09 .015 
     SES GM γ02 0.003 0.001 4.35 .000 
     School X SES γ03 -0.002 0.001 - 3.94 .000 
VOCAB Slope, B1     
     Slope γ10 0.69 0.12 5.76 .000 
     School γ11 -0.155 0.155 -1.00 .317 
     SES GM γ12 0.000 0.000 0.185 .853 
CSES Slope, B2     
     Slope γ20 -0.003 0.001 -4.254 .000 
     School γ21 0.002 0.001 3.834 .000 
 



Literacy Development and COVID Learning Loss 42 

Discussion  

Although a growing body of evidence indicates that students' reading skills have been negatively 

affected by COVID-related learning loss (CLL), the specific ways in which these disruptions impacted 

reading development, and the acquisition of foundational skills are still not well understood. Our study 

aimed to investigate CLL and whether students were attaining proficiency levels below the established 

expectations on foundational component reading skills as determined by standardized achievement 

assessments and pre-pandemic age-based norms. These students experienced lockdowns in Grade 1, 

returned to regular face-to-face instruction in Grade 2, and were tested at the beginning of Grade 3 to 

determine if disruptions had negatively impacted the normal trajectory in the acquisition of component 

reading skills and reading development. Additionally, we examined whether vocabulary, PA, program of 

instruction or SES influenced post pandemic reading attainment one year after the return to regular 

instruction. In line with previous research, vocabulary (Baumann et al., 2003; Cain & Oakhill, 2014; Nagy, 

2007) and phonological awareness (Bradley & Bryant, 1978, 1983; Hogan et al., 2005; National Early 

Literacy Panel, Lonigan et al., 2008) were statistically significant predictors of reading ability across all 

component reading skill areas. Comparative analysis from pre-pandemic WISC-V vocabulary norms, as a 

measure of crystallized intelligence, suggests that study participants are typical children with average 

learning potential. Yet, one year after the return to regular face-to-face instruction, 74% of students 

attained reading scores in the at “risk-range” (bottom quartile) on one or more component reading 

measures.  

When analyzing English reading results across all five schools, including those in French 

Immersion, we found that even though there were differences in how well students were doing within 

each school, the overall performance was similar across schools and types of programs. For English word 

reading, we found double the amount (50%) of students falling in the bottom quartile compared to the 
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predicted 25%. The findings are even worse for decoding, word reading fluency and decoding fluency 

(see Table 2).  

Despite significant heterogeneity observed within schools, homogeneity was observed across 

schools and program types. This is an interesting finding because for French Immersion students in 

British Columbia, English literacy instruction is only introduced in the curriculum in Grade 3 (BC Ministry 

of Education). This means that, for our French Immersion students, no formal English reading instruction 

had taken place prior to data collection. English parents with limited French background, who were 

thrown into the role of teaching during lockdowns had few language resources available to facilitate 

their children’s French literacy instruction. Comparatively, parents across the district, regardless of the 

program in which their children were enrolled, had the similar ability to support their children’s English 

reading skills during lockdown subsequently leading to similar reading skills development. Nevertheless, 

students in the regular English stream had an additional year of English instruction after lockdowns 

while French Immersion students were learning in French and had not yet been introduced to formal 

English instruction. Regardless of how disrupted their instruction was in Grade 1 due to lockdowns, 

students in the English program should have, at minimum, been performing a full year ahead of their 

French immersion peers.   

A possible explanation for the lack of expected difference between students in French 

Immersion and English programs is the impact of SES on reading achievement. Our results indicate that 

high SES was associated with stronger word reading and was seen as a protective factor for our most 

affluent students. The school with the highest SES happens to be one of the French Immersion schools. 

During lockdowns, students from lower-income families had access to fewer resources and less 

technology (National Centre for Education Statistics 2020; Bacher-Hicks et al., 2021; Kuhfeld et al., 

2020).  Within the partner school district, internet connectivity and computing devices were provided to 

low SES students to enable access to online learning.  Additionally, a large proportion of low-income 



Literacy Development and COVID Learning Loss 44 

families had parents who were considered essential workers (i.e., cashiers, care aides, delivery drivers, 

etc.) who were crucial to maintaining services during lockdowns (Kochhar & Benenson, 2020). This 

placed additional strain on these families during a time of crisis (Sugg et.al., 2021) impacting parents’ 

availability to engage in online or remote learning activities with their children, and consequently 

increasing the SES digital divide and exacerbating CLL for low-income students (Kuhfeld et al., 2020).      

Accordingly, French Immersion children from higher SES demographics performed significantly 

better than their less affluent peers. This helps explain why French Immersion students were performing 

on par with their English peers on the measure of English word reading despite having had no formal 

English reading instruction. Students enrolled in early immersion programs, where all academic 

instruction is delivered in French during the initial years, often experience a delay in the development of 

foundational literacy skills (reading, writing, and spelling) in their first language (Genesee, 2004). 

Research, however, indicates that they typically reach parity with their peers who receive instruction 

exclusively in their first language after approximately one (Genesee, 2004) to two years (Au-Yeung et al., 

2015) of first language instruction. This suggests that for our cohort we would expect them to continue 

to lag behind their English educated peers, reaching parity, at the earliest, between the beginning of 

Grade 4 and the onset of Grade 5. (Au-Yeung et al., 2015; Genesee, 2004). This was not the case, 

prompting several questions for future research such as: a) is there a cumulative advantage of higher 

SES and learning a second language that counteracted the expected reading discrepancy between 

French and English schools, and potentially acted as a protective factor for some immersion students or 

b) was reading development interrupted to such a great extent that, regardless of formal program of 

instruction, the observed results represent a regression of skills and a floor effect?  

Limitations  

One limitation is that this study focused on 214 students within the British Columbia context 

who were in Grade 1 when pandemic school closures began, and results may not be generalizable across 
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different-aged cohorts or geographical locations. Mean score differences could theoretically have 

previously existed with this cohort; however, it is statistically improbable that a normal distribution on 

vocabulary measures, as a proxy for ability or potential learning, would result in such discrepancies in 

reading outcome variables. While homogeneity of findings across schools may be due, in part, to the 

limited number of schools in the study, an alternative rationale is that reading skills for this cohort of 

children were significantly delayed regardless of instructional program. Little variability is evident 

between schools because of a floor effect on all the reading measures making it difficult to compare the 

means between two groups such as English and French immersion. These findings are significant 

because they highlight the impact a prolonged gap in learning can have on developing literacy skills one 

year after the return to in-person instruction when no structured interventions are put in place.  

Conclusion 

The impact of the pandemic on educational outcomes may take years to be fully realized. This 

research adds to the growing body of evidence that suggest educational disruptions during the 

pandemic resulted in significant and enduring reading delays for students. The emerging evidence 

indicates that although best efforts were made to continue student learning through online platforms 

and pedagogies, the results were ineffectual and similar to those achieved in summer months when 

there is no direct instruction (Hammerstein et al., 2021). Our findings are in alignment with previous 

research demonstrating that primary students (Tomasik et al., 2021), and children from disadvantaged 

families (Engzell et al., 2021; Maldonado & De Witte, 2021), were more negatively impacted by COVID-

19-related school closures.  Of significant concern, are the students whose learning was interrupted in 

Grade 1, when foundational reading skills typically begin to solidify, as described by Ehri’s (2020, 2005) 

phase theory of reading. Some of these primary students may have experienced regressions in their 

reading skills, effectively reversing into previous reading phases as skills weakened or were lost. With 
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the loss of direct instruction, students who were in the partial alphabetic phase, may have reverted to 

the pre-alphabetic phase (Ehri, 2020,2005)/logo graphic stage (Frith,1985).  

Importantly, this research demonstrates that when students did return to in-person instruction 

their reading skills continued to significantly lag behind expected performance norms for the age group. 

Moreover, the data revealed that the English students performed as poorly as the French Immersion 

students, who did not receive formal English reading instruction. This finding suggests that primary 

students suffering reading loss due to significant gaps in instruction and structured learning time, do not 

simply carry-on where they left off in their abilities, but suffer significant delays and/or regression of 

skills.  Furthermore, a large percentage did not recover from the learning losses one year after the 

return-to-normal instruction during second grade. These students were in Grade 3 at wave one of data 

collection for this study. The proportion of Grade 3 students falling in the at-risk range is significant, as 

research shows that students who are still struggling readers by Grade 4 often continue to experience 

reading challenges throughout their life span (National Early Literacy Panel, Lonigan et al., 2008; Ritchey 

et al., 2013). Moreover, this is particularly true for students who do not receive targeted instruction or 

early intervention services (Lovett et al., 2017; Wanzek & Vaughn, 2007). If the CLL is not addressed, the 

cost to individuals, their communities, and society may be considerable, particularly in view of the high 

rates of school dropout (Reschly, 2009), incarceration (Grigorenko, 2006; Rucklidge et al., 2009), 

substance abuse (Lyon, 2001), unemployment, and mental health concerns (Pape et al., 2011) 

associated with illiteracy. As such, it is crucial to determine what specific foundational component 

reading skills are delayed during this time-sensitive developmental window and to track the students’ 

literacy development over time.  

COVID-19 is an inflection point in our history and is an opportunity to enhance our 

understanding of reading theories, the normal trajectory of reading development, and what transpires 

when that trajectory is disrupted. This knowledge can inform educational leaders in supporting primary 
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students’ recovery from future learning losses due to educational disruptions (e.g. climate disasters, 

wars, etc.). If reading instruction does not adequately account for the regression of skills, students may 

not have the needed foundation to recover from sustained learning losses and may continue to 

languish. This understanding may also inform future remedial practices to support students in 

recovering from reading delays and/or regressions in reading skills resulting from disruptions. In 

conjunction with identifying specific component reading delays, it is equally important to recognize 

added risk and protective factors in order to prioritize intervention services for the student 

demographics most susceptible to continued reading delays. Further research is needed to track 

students impacted by large-scale disruptions to determine how quickly, and to what extent, students’ 

reading levels will recover and whether there are risk and protective factors that impact that rate of 

recovery from sustained learning losses. A failure to adequately address these learning gaps may result 

in a large cohort of children being at risk of lifelong literacy challenges. With this information and 

baseline established, we will be able to track this cohort longitudinally and determine if decisions made 

by our partner school district are having positive results. 
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Abstract 

Approximately one in six Canadians are functionally illiterate (Statistics Canada et al., 2013), a 

widespread issue with significant societal costs (OECD, 2019; World Literacy Foundation, 2018).	The 

COVID-19 pandemic disrupted the global education system, creating uncertainty about its long-term 

impacts on literacy, while highlighting the need to examine COVID Learning Loss (CLL) and the 

developmental trajectory of foundational reading skills in early elementary students. This project 

followed 247 students who were in Grade 1 when COVID restrictions began and had just entered Grade 

3 at the start of phase one data collection. While the data shows a steady and ongoing recovery from 

CLL, by Grade 4 the majority of students were still falling far short of pre-pandemic achievement levels. 

Additionally, typical risk/protective factors did not significantly mitigate or moderate the rate of 

recovery suggesting that disruptions to learning at critical developmental phases has a broad sweeping 

blanket effect on all learners.  This emphasizes the critical role of a comprehensive academic recovery 

plan, as resilience alone does not enable students to spontaneously regain lost learning.  

 

 

Keywords: foundational reading skills, COVID -19 pandemic, COVID learning loss,  educational 

disruptions, component reading skills, direct and indirect effects of reading model (DIER), phase theory 

of reading development, risk factors, protective factors 
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Introduction 

Investigating the Long-Term Impact of Educational Disruptions on Early Reading Development: 

Tracking COVID-19 Learning Loss and Recovery 

Approximately one in six Canadians are functionally illiterate (Statistics Canada, et al., 2013), a 

pervasive issue that not only affects individuals but also exacts a profound toll on society, resulting in 

extensive costs across various sectors including health, economy, employment welfare, and the justice 

system (Organization for Economic Co-operation and Development [OECD]. 2019; World Literacy 

Foundation, 2018). Research from the Programme for the International Assessment of Adult 

Competencies (PIACC) found that approximately 50% of Canadian adults did not pass a high school-level 

literacy assessment (OECD, 2019). Furthermore, children who have not attained proficient reading skills 

by the fourth grade often encounter challenges across various academic domains by the time they reach 

eighth grade, with these difficulties frequently persisting into adulthood (National Early Literacy Panel, 

Lonigan et al., 2008; Ritchey et al., 2013). This underscores the importance of understanding how 

learning disruptions in students’ formative years impacts reading development. The COVID-19 pandemic 

led to substantial disruptions in the global educational landscape, warranting a closer examination of 

the long-term impacts on the acquisition of foundational reading skills among early elementary 

students.  

 As educators and scholars grapple with understanding the enduring impact of these disruptions, 

theoretical frameworks on resiliency (Bronfenbrenner & Morris, 2006; Masten, 2014; 2020) information 

processing (Atkinson & Shiffrin, 1968), and the direct and indirect effects model of reading (DIER; Kim, 

2020) offer valuable conceptual lenses through which to examine the complex dynamics and 

multifaceted nature of learning to read. Guided by these theoretical underpinnings, this study explores 

the impacts of educational disruptions on early elementary students developing reading skills. Building 

on our previous study, which found that 74% of students were at risk in one or more component reading 
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skills, (Boulet et al., 2023) our current investigation focuses on tracking the proportion of students who 

continue to experience reading difficulties two and three years after the COVID lockdowns. 

Furthermore, we seek to explore whether students naturally rebound or recover to predicted 

achievement levels once consistent face-to-face instruction is reintroduced. A key objective of our 

research is to probe factors that shape the rate of recovery in reading proficiency. Specifically, we seek 

to identify risk and protective factors that may have influenced the trajectory of students' reading 

development once regular instruction resumed.  

COVID Learning Loss 

Large scale adversity (e.g., natural disasters, pandemics, and wars,) particularly during important 

formative phases creates risk factors that may have profound and long-lasting effects on early childhood 

developmental trajectories (Masten, 2018). Most scholars seem to agree that student learning faced 

significant setbacks due to COVID-19 disruptions (e.g., Donnelly & Patrinos, 2021; Maldonado & De 

Witte 2021; Tomasik, et al., 2020). A recent meta-analysis of multiple studies across different regions 

offers a comprehensive understanding of the long-term impacts of COVID-related learning loss on 

academic achievement (Di Pietro, 2023). The synthesis of findings highlights that while learning loss was 

observed universally, the extent varied based on factors such as socio-economic status (SES), 

educational resources, and parental engagement (Di Pietro, 2023) which aligns with resiliency and risk 

research (i.e., Boon, 2008;  Masten, 2020). Resiliency is generally defined as the capacity to successfully 

adapt to adversity whereas, student risk refers to exposure to conditions that increase the likelihood of 

poor, developmental trajectories (Boon, 2008;  Masten, 2020) and more specifically reading outcomes 

(Fletcher et al., 2021; Snowling, 2000). Resilience is understood as the dynamic interaction between 

multiple interconnected systems—such as individuals, families, schools, and communities—that evolve 

together and support adaptation to adversity (Masten, 2014, 2020). This interaction includes supportive 

relationships with caregivers and teachers, as well as broader systems like community programs and 
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school-based interventions. Notably, the BC Ministry of Education and Childcare prioritized social 

emotional learning and mental health to build resiliency as the provincial system emerged from the 

pandemic (Wong, 2022). Remarkably, there was a lack of province wide systematic direction when it 

came to academic recovery from CLL (British Columbia Ministry of Education and Childcare, 2021; Wong, 

2022). A growing body of research reveals the complex nature of the issue and reinforces the urgency of 

addressing learning disparities in the post-pandemic educational landscape (e.g., Engzell, Frey, & 

Verhagen, 2023).  Moreover, the evidence suggests that the detrimental effects of pandemic related 

disruptions on student academic achievement will persist over time (e.g., Di Pietro, 2023; Hanushek & 

Woessmann, 2020; Psacharopoulos et al., 2021).  

Collectively, the literature underscores the complex relationship between the COVID-19 

pandemic, learning loss, and academic achievement in reading. While the literature provides valuable 

insights into COVID-related learning loss (CLL) and its impact on reading achievement, certain limitations 

remain. Of note, many of the studies rely on short-term data due to the recency of the pandemic, which 

may not fully capture the long-term consequences on reading development (e.g., Dorn et al., 2020; Gore 

et al., 2021; Kuhfeld et al., 2020; Maldonado & De Witte, 2021; World Bank, 2022). Moreover, evidence 

suggests that educational disruptions had a profound impact on younger children (e.g., Kogan & Lavertu, 

2021, , Tomasik et al., 2021) whose component reading skills were still in their infancy when lockdowns 

took place (Relyea et al., 2023). In alignment with this assertion, US results from the National 

Assessment of Educational Progress (NAEP) in 2022 showed a statistically significant decline in 9-year-

olds average reading scores compared to 2020 - marking the largest drop since 1990 (U.S. Department 

of Education, Institute of Education Sciences, National Center for Education Statistics, n.d.). Similar to 

our study’s participants, most of these students were in Grade 1 during the 2019/2020 school year, 

when extended school closures disrupted learning. This trend is important to the current study as it 

highlights the degree to which academic performance has been impacted for early learners. There is a 
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critical need to understand the long-term educational impact of COVID-19, with particular focus on how 

early reading development has been affected and the rate at which students recover from CLL. It is 

essential to determine whether, and to what extent, students whose learning was disrupted have 

managed to regain their academic footing in reading and whether risk and protective factors moderated 

the rate of change.  

Theoretical Underpinnings 

Understanding risk and protective factors related to reading development is crucial in the context of 

tracking the recovery from  CLL. Masten's work on resilience emphasizes that the timing of adversity, 

such as disruptions to education during critical developmental periods, plays a crucial role in 

determining long-term impacts (Masten, 2018). Moreover, her resilience framework highlights how 

multiple interconnected systems all play critical roles in helping children adapt to adversity (Masten, 

2018). Whereas theoretical frameworks such as  Ehri’s phase theory of reading development (2005, 

2020) and the Direct and Indirect Effects of Reading (DIER) model (Kim, 2017, 2020), help provide an 

explanation for how reading develops over time and its multiple components. The progression of 

reading skills acquisition is typically described in developmental stages, as outlined in Ehri's (2005, 2020) 

phase theory of reading development. While, the DIER model emphasizes the importance of both 

indirect factors, which involve broader contextual or environmental influences as well as direct factors 

specific to reading-related skills. 

Indirect Factors: Although not directly involved in reading, indirect factors play a crucial role in 

supporting and facilitating the development of reading skills.  Socioeconomic status (SES) is an indirect 

factor typically associated with academic risk and impacts on reading development (Boon, 2008, 

Buckingham, et al., 2013, 2014; Dolean, et al., 2019). However, access to resources, social capital, and 

family investments can also function as protective factors for children in higher SES environments 

(Bronfenbrenner,1979). Similarly, summer learning loss (SLL) can be a significant risk factor in reading 
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development, particularly for students who lack access to educational resources during the summer 

months (Alexander et al., 2007). The SLL research emphasizes how interruptions of formal education 

during summer breaks can disproportionately affect students’ achievement (Atteberry & McEachin, 

2021; Cooper et al., 1996). COVID related disruptions represent an even larger academic interruption 

than a traditional summer break, making an investigation into SLL pertinent to the current study. 

Additionally, students from cultural and linguistically diverse backgrounds are often at higher risk of 

reading delays (Vaughn et al., 2005). Pandemic disruptions to education may have exacerbated 

challenges related to these broader indirect influences, potentially impacting students' reading 

development. Consequently, these  were central to our investigation of CLL recovery. 

Direct Factors: Direct factors encompass specific reading-related skills such as phonological 

awareness (PA), decoding, fluency, and vocabulary (Kim, 2017, 2020). Weaknesses in PA, are considered 

one of the most studied risk factors related to reading development while strengths in PA serve as a 

protective factor (Ehri, 2005, Snowling, 2000). Similarly, there is considerable evidence indicating that 

poor vocabulary is a risk factor in reading development, emphasizing its role in comprehension, 

language processing, and overall literacy success (Chall, 1983; Gough & Tunmer, 1986; Perfetti, 2007; 

Stanovich, 1986). Vocabulary knowledge is also fundamental to reading success and can serve as a 

protective factor by enhancing decoding, comprehension, and the ability to engage with increasingly 

challenging texts (Perfetti, 2007; Slomowitz et. Al., 2021). These factors, when compounded by the 

disruptions caused by COVID-19, increase the risk of reading delays, making them important to our 

investigation of CLL recovery.  The current investigation is a longitudinal study that monitored a cohort 

of students and their reading proficiencies across three distinct waves of data collection. We tracked 

growth over a school year when students had direct instruction (fall and spring) and followed up in the 

fall of the subsequent school year to track year over year growth and account for any summer learning 

loss (SLL). The objective of this research was to investigate potential risk and protective factors that 
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could have influenced literacy acquisition among elementary students following disruptions caused by 

the pandemic. In our investigation, we focused on both direct and indirect factors influencing the 

development and acquisition of component reading skills. Specifically, we examined direct factors such 

as a) vocabulary, b) phonological awareness, c) letter and word recognition, d) decoding, e) word 

reading fluency, and f), decoding fluency, and indirect factors including a) SES, b) cultural and linguistic 

differences (e.g., indigenous heritage, English language learners), c) French immersion instruction), and 

d) attendance. Importantly, we were able to observe these dynamics in the absence of targeted reading 

interventions or systemic changes, thereby shedding light on the inherent resilience or vulnerability of 

early elementary students to educational disruptions. Consistent with the literature, we operationalized 

student’s performance on component reading skills as falling in the at-risk range when their scores are 

within the bottom quartile (i.e., < 25th percentile) (Lindsey et al., 2003; Wise et al., 2007). Our research is 

unique in that, to our knowledge, there has never been a large cohort of children at-risk of reading 

failure for whom outcomes transpired naturally (i.e., without a system wide academic COVID recovery 

plan) to determine what protective factors allowed them to recover from CLL and which risk factors 

contributed to continued reading delays.  

Methods 

This research was supported by the Social Sciences and Humanities Research Council of Canada 

SSHRC, Partnership Engage Grant in collaboration with a school district in British Columbia. 

Participants 

The project focused on those students who were enrolled in Grade 1 in March of 2020 when 

COVID restrictions began. These students entered Grade 3 in September 2021 at the start of phase one 

data collection. A total of 247 children across 5 elementary schools (three English and two French 

immersion), were included in this longitudinal study. All French immersion students were native English 

speakers who, prior to the first wave of data collection, had received formal literacy instruction 
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exclusively in French. English literacy instruction was not introduced until Grade 3. Extensive research 

suggests that assessing children's language and cognitive abilities in their first language allows for early 

identification of those susceptible to word-based reading challenges in their second language (August & 

Shanahan,2006; Da Fontoura & Siegel, 1995; Erdos et al., 2011; Geva & Clifton, 1994; Jared et al., 2011; 

MacCoubry et al., 2004). This evaluation can be conducted before their proficiency in the second 

language is fully developed and reliably predicts subsequent reading outcomes (Da Fontoura & Siegel, 

1995; Geva & Clifton, 1994; Jared et al., 2011; MacCoubry et al., 2004).  

  Our partner, school district in British Columbia, Canada was the curator of the data and 

released anonymized secondary data to the researcher. As such, no formal recruitment was required. 

There were no exclusion criteria - all students who were enrolled in Grade 3 at wave one (fall 2021) and 

wave two, (spring 2022) and in Grade 4 at wave three (fall 2022), at participating schools were included 

in the study. Table 2 outlines the demographic breakdown of participants in the study. The breakdown 

of students is similar to the norm referenced group. For example, 3 students with special education 

designations were diagnosed with an intellectual disability representing 1.4% of the sample. Similarly, 

1.4% of the normative sample for the Kaufman Test of Educational Achievement, third edition (KTEA-3) 

were identified as having an intellectual disability (Kaufman et al., 2014 p. 33). 

Table 7 

Breakdown of Participants  
   

Demographic Total Male Female 
Number of Participants 247 121 126 

English  148 80 68 
French Immersion 99 41 58 

Special Education Designation 16 10 6 
Indigenous Heritage Total 34 15 19 
English Language Learners (ELL) a 8 5 3 
Mean Age in Months Wave 1b 99.35 99.20 99.51 
Mean Age in Months Wave 2c 107.02 106.70 107.30 
Mean Age in Months Wave 3d 111.19 110.95 111.40 
Note. aELL students who are not also Indigenous. bComputed on a sample of 214. cComputed on a 
sample of 210. dComputed on a sample of 216. 
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Consistent with existing research, our emphasis was on foundational reading skills commonly 

featured in early screening assessments including word reading, phonological awareness, decoding, and 

fluency (Jenkinset et al., 2007), as these are essential prerequisites for the development of proficient 

reading comprehension (McKenna & Stahl, 2009; Gough & Tunmer, 1986; Hoover & Gough, 1990; Kim, 

2017, 2020; Scarborough, 2001). These measures include selected subtests from the Canadian edition of 

Wechsler Intelligence Scale for Children Fifth Edition (WISC-V; Wechsler, 2015), Kaufman Test of 

Educational Achievement, third edition (KTEA-3; Kaufman & Kaufman, 2014), and the Comprehensive 

Test of Phonological Processing - Second Edition (CTOPP – 2; Wagner et al., 2013). Each of these norm-

referenced standardized tests yield measures with a standard score mean of 100 and a standard 

deviation of 15. Standard scores from these measures are derived by comparing student’s raw scores to 

those obtained by a large norm group of similar-aged children. According to pre-pandemic population 

norms for these well-established norm-referenced standardized measures, 25% of students would be 

expected to achieve results in the first quartile, falling at or below a Standard Score of 90 (Guilmette et 

al., 2020) with the remaining 75% meeting or exceeding grade-level expectations. 

Vocabulary 

The WISC-V Vocabulary subtest was administered once to each student at their entry point into 

the study and was used to gauge student’s word knowledge and verbal concept formation. This subtest 

also measures crystallized intelligence, fund of knowledge, and degree of vocabulary development. 

Children were presented a word orally and were asked to provide a verbal definition of the target word. 

The split-half reliability coefficient for the vocabulary subtest is reported at .89. The test manual reports 

adequate content, construct, and criterion-relation validity (Wechsler, 2015). 

Phonological Awareness 

The CTOPP-2 Elision subtest was used to assess students’ phonological awareness skills. This 

subtest requires students to say the word that remains after deleting syllables (early items) or 
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phonemes (later items) (e.g., “Say basketball.  Now say basketball without saying basket.” Or “Say 

sprain.  Now say sprain without saying ‘r’.”). The coefficient alpha as a measure of internal consistency is 

reported as .91. The test manual reports adequate content, construct, and criterion-relation validity 

(Wagner et al., 2013).  

Word-level Reading 

English word level reading accuracy was assessed using the KTEA-3 Letter Word Recognition 

subtest, which measure the ability to identify letters and read both regular and irregular words. Regular 

words are those that are read correctly by applying phonological decoding principles, and irregular 

words are those words that can be read correctly only if the student is familiar with the word. The 

students were given a list of words of increasing difficulty to read aloud. The test manual reports 

adequate content, construct, and criterion-related validity. The split half reliability coefficient for letter 

word recognition has a mean of .97 for Grades K-12 (Kaufman & Kaufman, 2014).  

Decoding  

The KTEA-3 Nonsense Word Decoding subtest was used to measure the ability to transform 

printed letters and letter patterns into sounds and to integrate those sounds into a pronunciation that 

conforms to rules of standard English. Students were given a list of increasingly difficult non-words to 

read aloud according to English phonetic rules. Students were required to apply knowledge of 

phonemes (units of sound in language) to graphemes (letters) to correctly pronounce made-up words, 

drawing on phonological awareness. The test manual reports adequate content, construct, and 

criterion-related validity. The split-half reliability coefficient for nonsense word decoding has a mean of 

.96 for Grades K-12 (Kaufman & Kaufman, 2014). 

Word Reading Fluency 

The KTEA-3 Word Recognition Fluency task was used to measure reading fluency using graded 

lists of real words. This timed subtest requires students to accurately read a list of words allowed as 
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quickly as possible during two 15-second trials. The test manual reports adequate content, construct, 

and criterion-related validity. The split half reliability coefficient for Word recognition fluency has a 

mean of .86 for Grades K-12 (Kaufman & Kaufman, 2014). 

Decoding Fluency 

The KTEA 3 Decoding Fluency task measures decoding fluency using graded lists of made-up 

words. This timed subtest requires participant to read a list of nonsense words aloud as quickly as 

possible during two 15-second trials. The test manual reports adequate content, construct, and 

criterion-related validity. The split-half reliability coefficient for decoding fluency has a mean of .82 for 

Grades K-12 (Kaufman & Kaufman, 2014). 

Design 

This longitudinal research utilized an anonymized secondary data source from our partner 

school district. We employed standardized instruments that were normed on pre-pandemic populations 

to assess students' progress in reading, comparing their performance to expected age-based 

benchmarks. These well-established, valid and reliable tools are commonly utilized by school 

psychologists to evaluate students for diagnostic purposes, by comparing their results to those of a 

normative group. Except for the vocabulary measure, which was only collected at the participants’ entry 

in the study, all other measures, design, general data collection and administration procedures 

remained the same as study one (Boulet et al., 2023).  

Procedures 

The school district assessed students individually in a quiet setting (e.g., learning assistance 

room, library) at the elementary school in which they were enrolled. Raw data for the reading and 

vocabulary measures were collected through iPad administration and entered into the partner school 

district's online assessment platform.  For the PA measures the customary paper and pencil 

standardized administration procedures established by the test developers were used. Starting points 
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and discontinuation rules were followed for each measure in accordance with their respective test 

manuals. Raw scores and standard scores were recorded for each measure. The school district released 

the secondary anonymized raw scores and derived scores (i.e., standard scores, percentiles, and Growth 

Scale Values [GSV]) for analysis. In addition, they provided existing anonymized demographic 

information (e.g., gender, ethnicity, special education designation, program enrolment etc.) linked to 

neighborhood-aggregated census data indicating SES.  

The Vocabulary subtest of the WISC-V was administered only once during the initial wave of 

data collection because it was used as a proxy for ability and crystallized intelligence, providing a stable 

measure of verbal reasoning skills. Unlike other reading measures, which were collected during each 

wave to track changes in reading development over time, the Vocabulary subtest does not have an 

alternate form for successive administrations. Repeated use of the same test items would have 

introduced a practice effect, undermining the validity of subsequent assessments. Furthermore, the 

test-retest reliability coefficient for the Vocabulary subtest on the WISC-V is high (r = .92), indicating 

strong stability of scores over time (Wechsler, 2015). Thus, given its robust psychometric properties and 

the need to avoid practice effects, it was determined that administering the Vocabulary subtest at each 

wave was unnecessary, as scores were unlikely to change significantly over the three waves of data 

collection. 

For each data collection phase, achievement measure raw scores were converted to standard 

scores in order to assess the proportion of students whose component reading skills continued to fall 

within the at-risk range compared to pre-pandemic norms, two and three years after lockdowns. While 

standard scores are a useful metric to compare students to expected performance (i.e., pre-pandemic 

norms), they are less valuable for longitudinal assessment to compare student’s growth in performance 

or change in skill level over time (Farmer, et.al., 2020; Moller, 2015). Because standard scores reflect the 

relationship between actual performance and age expected performance, they can decrease even if raw 
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performance has improved (Eisengart et al., 2022). For instance, when a student’s growth rate is slower 

than average (compared to the norm group) the resulting standard score may decrease despite actual 

growth because the comparison is relative to the norm not their previous performance. Consequently, 

raw scores are often used to describe student absolute growth over time. 

 However, raw scores can also be problematic as they do not represent an equal interval scale, 

and, as Eisengart et al. (2022) note, test developers are unable to evenly distribute item difficulty across 

their entire range.  Moreover, when tests are administered in sets and student’s must reverse to an 

easier level, raw scores are often listed as weighted raw scores and are not easily interpretable on their 

own.  A raw score of 15 on the easier list of words is not the same as a raw score of 15 on the more 

advanced list of words. If the student began at wave one of data collection with the easier list of words 

and at wave two or three graduated to the higher list of words, a later score of 12 on the more complex 

list of words would erroneously suggest a decrease in ability. 

As such we chose to use Growth Scale Values (GSVs) to measure students rate of growth or 

change overtime on component reading skills. GSV’s are a type of derived score that reflect an 

examinee’s level of performance on a test (Daniel & Vannier, 2022). Like raw scores, GSVs indicate the 

child's absolute level of performance while also providing an estimate of underlying ability based on 

item difficulty reflecting how well the child performed on the test items (Eisengart, et.al., 2022). The key 

distinction between raw scores and GSVs is that a raw score represents a total of correct responses on a 

specific set of test items, while a GSV estimates the underlying ability level that most likely produced 

those scores (Eisengart et al., 2022). Person-centered ability scores, such as GSVs, have also been 

endorsed as a better metric for reflecting changes in individual ability rather than difference from typical 

developmental trajectories (Farmer et al., 2020). The equal intervals represented by GSVs enable a 

consistent measurement of change across different developmental and chronological ages (Eisengart et 

al., 2022). Unlike raw and standard scores, GSVs provide greater assurance that the observed 
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differences accurately reflect changes in ability across the age spectrum (Daniel & Vannier, 2022; 

Eisengart et al., 2022).  

Statistical Procedures 

Multilevel modeling (MLM) was employed to address research questions pertaining to the rate 

of recovery from CLL in component reading skills and to explore whether individual and contextual 

factors, such as a) vocabulary, b) phonological awareness, c) SES d) program of instruction (i.e., English 

or French Immersion), e) cultural and linguistic factors (i.e., ELL and indigenous ancestry) and f) 

attendance etc., moderated the rate of skill acquisition, acting as either risk or protective factors for 

specific groups of students.  This method was chosen to study the long-term impacts of CLL on reading 

proficiency  as it offers several advantages over repeated measures models, particularly when analyzing 

data across nested structures, such as students within schools. Unlike repeated measures models, MLM 

can account for hierarchical data, where observations at different levels (e.g., student, classroom, 

school) are interdependent, thus preventing issues of autocorrelation within groups and the violation of 

data independence inherent in repeated measurement designs (Stawski, 2013). This model allows 

researchers to partition variance across levels, enhancing the precision of estimates by recognizing both 

fixed and random effects (Stapleton et al., 2016). Moreover, MLM uses restricted maximum likelihood 

(REML) estimation, which provides unbiased estimates of variance components and improves model fit, 

particularly with smaller sample sizes such as ours. By doing so, it maximizes statistical power and more 

accurately reflects population-level effects. Furthermore, MLM allows for cross-level interactions and 

greater flexibility in handling missing data, such as student attrition and new enrollments across the 

duration of our study, thus increasing the robustness of inferences able to be drawn. These features 

make MLM preferable for capturing the contextual influences and individual-level variations that 

repeated measures models may overlook (Raudenbush & Bryk, 2002; Stapleton et al., 2016).   Spline 

models were also utilized to address variations in slope across time and more specifically to address SLL. 
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Lastly, we utilized time-varying coupling models to further explore the within-student effects of PA 

acquisition in tandem with component reading skills to capture the mechanistic relationships between 

these variables across different waves.  

Two-level multilevel models were used to account for the specific structure of the data where 

repeated assessments (level-1) were nested within students (level-2).  While it is also true that schools 

represent a potential third-level influence on data dependence (i.e., student’s being more similar to 

peers within a school than across schools), intraclass correlation coefficients computed for these three-

level models revealed that less than 1% of variance in the outcomes of interest were related to school-

level differences. Accordingly, given our specific interest in level-1 and level-2 predictors, there was no 

advantage in a more computationally intensive three-level model.  

Initially, unconditional models (i.e., models without predictors) were fit to investigate the 

within-and between-person variance associated with each outcome of interest. Subsequent conditioned 

models were then fit with both between-person and within-person predictors to explain some of the 

remaining variance in each component reading skill. Variables that were assessed at only one time point 

(e.g., vocabulary), or variables that did not change across the course of the study (e.g., SES, gender) are 

natural between-person (level-2) predictors, whereas time-varying predictors - variables that were 

assessed at each wave (e.g., phonological awareness, etc.) - are within-person (level-1) predictors.  

Given the fact that between wave 2 and wave 3 of data collection the students were on summer 

break, time had to be operationalized deliberately so as not to assume constant linear change across all 

three waves. Treating time as a linear learning constant would neglect to account for any potential 

changes in skill acquisition that took place across the summer, thereby confounding the estimated rate 

of skill acquisition. As such, two operationalizations of time were included in the model, one being the 

rate of change across grade 3 (i.e., wave 1 to wave 2, denoted ’Grade 3’ in the models) and the other 

being the rate of change across the summer (i.e., from wave 2 to wave 3, denoted ‘Summer’). Both the 
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Grade 3 and summer acquisition slopes were centered at the latest assessment time for wave 2 (i.e., 

8.12 months in the study), such that the intercept of all subsequent models is interpretable as a 

student’s performance immediately prior to the summer break. In this way, each model is estimating 

the rate of learning acquisition across Grade 3 and the summer, empirically testing the question of any 

SLL.  

Equation 1 depicts the equations for a fully conditioned model using word reading as the 

outcome. This equation dictates that word reading scores for a given student (i) at assessment (j) are 

modeled as a function of that student’s time in study prior to the summer break (Grade 3) and time in 

study across the summer break (Summer), plus an error term (e). Person-level covariates (level-2) 

included a student’s baseline phonological awareness ability (centered at the average phonological 

awareness score for students at-risk in the respective component reading skill at wave 1; PA_C), a risk 

variable denoting whether a student was at-risk in the respective component reading skill at baseline 

(Risk), and the interaction between these two variables. All these level-2 variables were fit to moderate 

the intercept (i.e., average word reading score at the end of grade 3, for not at-risk students with 

average phonological awareness performance), and both Grade 3 and summer slopes. Thus, each model 

is testing whether a) at-risk students score differently than not at-risk kids at the end of Grade 3 when 

holding phonological awareness constant, b) at-risk students change differently than not at-risk students 

across Grade 3 and the Summer, and c) phonological awareness performance at baseline modulates the 

rate of change across Grade 3 and the Summer for at-risk or not at-risk students. Random effects were 

also modeled, with the level-1 residuals (eij) reflecting within-person assessment-to-assessment 

variability, and the level-2 residuals (U0j, U1j) reflecting between-student differences in word reading 

performance at the end of Grade 3 and between-student differences in the rate of change across Grade 

3, respectively. A preliminary investigation estimating level-2 random effects of the summer slope 



Literacy Development and COVID Learning Loss 65 

indicated that there were no significant between-person differences in the rates of change across the 

summer and thus were excluded from the final models.  

Equation 1: 

Level 1 (Within-Student Change):  

Word Readingij = B0j + B1j(Grade 3 Slopeij) + B2j(Summer Slopeij) + 𝜀ij    

Level 2 (Between Student Differences):  

B0j = γ00 + γ01(PA_C) + γ02(Riskj) + γ03(PA_C*Riskj) + u0j 

B1j = γ10 + γ11(PA_C) + γ12(Riskj) + γ13(PA_C*Riskj) + u1j 

B2j = γ20 + γ21(PA_C) + γ22(Riskj) + γ23(PA_C*Riskj) 

Finally, to probe the within-person associations between component reading skill performance 

and phonological awareness (i.e., a level-1 time-varying predictor) predictor variables, regardless of 

time-based change, we also leveraged time-varying covariation models (i.e., coupling models). Coupling 

models are a specific type of MLM that examine whether within-person variability in phonological 

awareness moves in tandem with changes in component reading skill performance. In this way, coupling 

models provide a compelling within-person investigation of the potential mechanistic relationship 

between performance on a component reading skill and level of phonological awareness; specifically, 

asking whether they systematically covary across time. These models investigate the protective and/or 

risk influence that PA has within an individual, which may differ in both magnitude and direction from 

how PA manifests at the group level (Gnaldi et al., 2018).  To facilitate this investigation, phonological 

awareness was person-mean centered (PA_pmc), thereby allowing the examination of change relative 

to a student’s own average performance on PA (see Equation 2). Time in study (TISmon) refers to time, 

measured in terms of number of months elapsed since baseline assessment or the participants initial 

testing. The rest of the variables in Equation 2 are operationalized the same as they were in Equation 1.  
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Equation 2: 

Level 1 (Within-Student Change):  

Word Readingij = B0j + B1j(TISmonij) + B2j (PA_pmc) + 𝜀ij    

Level 2 (Between Student Differences):  

B0j = γ00 + γ01(PA_C) + γ02(Riskj) + u0j 

B1j = γ10 + γ11(Riskj) 

B2j = γ20 + γ21(Riskj) + u2j 

All models were estimated using full information maximum likelihood, which is flexible to 

missing data (i.e., to students missing one or two waves of assessment). Moreover, this estimation 

technique adjusts the final model parameters as a function of differential weighting towards students 

who were present for all three waves (Kreft & de Leeuw, 1998). Additional level-2 covariates, including 

age, sex, language of program instruction, attendance and SES were initially included but were removed 

from subsequent models as they failed to surpass statistical significance levels and did not significantly 

affect model fit or parameter estimates. 

Results 

This study aimed to shed light on three key areas related to post-COVID reading development. 

First, we tracked the proportions of students who remain at risk for reading difficulties, analyzing 

whether these numbers have shifted two and three years after the COVID-19 lockdowns. Second, we 

examined the rate of recovery from COVID-related learning losses, assessing how students’ reading skills 

have evolved over time and whether they are returning to pre-pandemic performance levels. Finally, we 

explored whether protective factors, such as vocabulary, phonological awareness, and SES, a) 

moderated the rate of skill acquisition, potentially influencing students' ability to recover more quickly 

from pandemic-related disruptions and b) predicted component reading skill levels at each wave of data 

collection. 
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Proportion of Students At-Risk 

To examine the proportion of students who persist in experiencing reading difficulties two- and 

three-years post COVID-19 lockdowns we compared standard score results to expected pre-pandemic 

population norms (See Table 7).  WISC-V Vocabulary was only assessed once at the time of entry into 

the study, as a proxy for verbal ability and results indicate that children’s scores fell within the average 

range for their age (M = 100.36; SD = 14.79).  

While the proportion of students performing in the at-risk range on component reading skills 

was still greater than the expected 25%  there was a significant improvement across all skills with the 

notable exception of decoding fluency (See Table 7). Taken together, the results indicate that a 

significant proportion of students (63.7%) continued to be at risk in relation to same age peers in one or 

more component reading skill (including PA, Word Reading, Decoding, Word Reading Fluency, and 

Decoding Fluency) two years after the return to regular instruction.   

Table 8    

Descriptive Statistics for Study 2   
Measures Standard Score 

Meana 
Standard 

Deviation2 
Minimum Maximum Proportion at 

Risk b 
Vocabularyc 100.36 14.82 65 130 19% 
Phonological Awareness      

Wave 1d 90.27 13.32 55 125 52% 
Wave 2e 99.56 16.92 60 130 35% 
Wave 3f 96.22 16.70 60 135 41% 

Word Reading      
Wave 1d 88.81 17.99 45 128 50% 
Wave 2e 94.17 17.04 52 125 33% 
Wave 3f 96.12 16.69 52 138 33% 

Decoding      
Wave 1d 85.99 14.42 63 125 62% 
Wave 2e 92.35 15.65 62 130 44% 
Wave 3f 93.59 15.39 62 130 41% 

Word Reading Fluency      
Wave 1d 84.73 18.34 39 131 62% 
Wave 2e 97.16 17.85 40 134 29% 
Wave 3f 92.56 15.25 44 137 41% 

Decoding Fluency      
Wave 1d 81.22 20.68 39 128 63% 
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Recovery From COVID Learning Loss 

To further explore the development of reading skills over time, we employed spline models to 

chart the trajectory of skill acquisition across both Grade 3 and the summer, independently (see Figure 

5, for example). The key advantage of spline models is that they can handle more complex relationships 

in the data where there are piecewise-linear trends by fitting different slopes to different segments 

while still ensuring that the transition between these slopes is smooth (Ruppert, et al., 2003). This 

makes splines a powerful tool for modelling more flexible and nuanced relationships that linear models 

cannot capture (Ruppert, et al., 2003). As expected, each component reading skill showcased significant 

gains across the school year.  Rates of skill acquisition across Grade 3 were also significantly moderated 

by whether students were identified as at-risk in the respective component reading skill at baseline. 

That is, while at-risk students scored significantly lower at baseline on each reading skill, they also 

gained more competency each month, relative to not at-risk students, for every reading skill (see Figure 

5, for example).  

  

Wave 2e 94.61 15.74 61 132 40% 
Wave 3f 91.44 16.36 40 133 45% 

Note. aNorm Referenced Standard Score Mean=100; Standard Deviation=15, bScoring <25th Percentile, 
cVocabulary measure only collected one time at participants 1st time in study, dComputed on a sample 
of 214, eComputed on a sample of 210, fComputed on a sample of 216. 
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Figure 5  

Word Reading Slopes by Risk 

 

Contrary to the literature and our hypothesis, a summer slump was not evident across all skill 

development for at-risk and not at-risk students, but rather was only seen for the word reading fluency 

measures (see Figure 6). Word reading fluency did show the characteristic decline in performance across 

the summer (-0.95 units per month, p = 0.001) while decoding fluency plateaued, showing no significant 

change (-0.51, p = 0.09). Interestingly, word reading (see Figure 5) and nonsense word decoding 

performance saw unexpected, significant gains, across the summer, albeit not as large as those 

experienced during the school year (2.51 units gained per month relative to 3.12 units and 1.15 units 

gained per month relative to 1.75, respectively). Moreover, at risk students gained even more 

competency each month over the summer for word reading, relative to not at-risk students (3.52 units 

per month on average compared to 1.77 units). The results indicate that students who experienced the 

greatest impact of CLL were also the students who made the biggest gains. Recovery from CLL continued 

throughout the summer months except for word reading fluency (See Figure 6). 
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Figure 6 

Word Reading Fluency by Risk 

 

Protective Factors  

We also examined whether select  protective factors (i.e., phonological awareness and 

vocabulary) further modulated the rate of recovery from COVID-related learning losses.  Contrary to 

expectations, phonological awareness did not significantly modulate trajectories of skill acquisition in 

either at-risk or not at-risk students with the exception of word reading fluency (See Table 8). For at-risk 

students within the word reading fluency model, unit increases in phonological awareness were 

associated with more significant gains over the school year (0.16, p = 0.001). This did not continue over 

the summer months because word reading fluency was the only skill that declined over the summer 

representing a significant SLL for both at-risk and not-at risk students.  

Table 9  
Phonological Awareness & Word Reading Fluency Spline Model by Risk 
Predictors Estimates CI p 
(Intercept) 518.42 512.58 – 524.25 <0.001 
Grade 3 slope  2.57 1.96 – 3.18 <0.001 
Summer slope -1.62 -2.93 – -0.31 0.017 
PA WRF c 0.08 -0.60 – 0.77 0.814 
Risk WRF1 -35.46 -42.20 – -28.72 <0.001 
Grade 3 Slope × PA WRF c -0.05 -0.12 – 0.02 0.140 
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Summer slope × PA WRF c 0.05 -0.10 – 0.21 0.496 
Grade 3 Slope × Risk WRF1 0.75 0.05 – 1.45 0.038 
PA WRF c × Risk WRF1 2.42 1.50 – 3.35 <0.001 
Summer slope × Risk WRF1 0.92 -0.59 – 2.43 0.238 
(Grade 3 Slope × PA WRF c) × Risk 
WRF1 

0.16 0.07 – 0.26 0.001 

(Summer slope × PA WRF c) × Risk 
WRF1 

-0.15 -0.36 – 0.07 0.184 

Random Effects 
σ2 92.02  
τ00 ID 242.62  
τ11 ID.TIS1m 0.44  
ρ01 ID 0.40  
ICC 0.71  
N ID 214  
Observations 561  
Marginal R2 / Conditional R2 0.628 / 0.892  
Note: TISm = Time in study in months, TIS1 = grade 3 slope, TIS2 = summer slope. PA = Phonological 
Awareness, WRF = Word Reading Fluency 

 
Similar to the phonological awareness models, vocabulary performance at baseline was largely 

unassociated with the rate of skill acquisition over time (see appendix A for supplemental tables). The 

only exception to this was a significant modulating effect of vocabulary on rate of skill acquisition in 

word reading across the summer for at-risk students; however, the effect was in the unexpected 

direction (-0.29, p = 0.016), with higher vocabulary being associated with shallower learning slopes 

across the summer for at-risk students (See Table 9). Overall, PA and Vocabulary did not significantly 

predict growth or acquisition of skills overtime and revealed that there was no significant difference in 

the rate or recovery for students from differing demographic populations (i.e., gender, SES, program of 

instruction).  

Table 10 Vocabulary & Word Reading Spline Model by Risk 

Vocabulary & Word Reading Spline Model by Risk 
Predictors Estimates CI p 
(Intercept) 509.37 503.46 – 515.28 <0.001 
Grade 3 slope 2.03 1.51 – 2.54 <0.001 
Summer slope 1.54 0.62 – 2.47 0.001 
Vocab WR c 1.52 0.59 – 2.45 0.002 
Risk WR1 -50.82 -58.89 – -42.75 <0.001 
Grade 3 slope × Vocab WR c -0.01 -0.09 – 0.07 0.892 
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Summer slope × Vocab WR c 0.07 -0.07 – 0.21 0.334 
Grade 3 slope × Risk WR1 2.41 1.71 – 3.12 <0.001 
Vocab WR c × Risk WR1 0.97 -0.48 – 2.42 0.191 
Summer slope × Risk WR1 1.92 0.60 – 3.23 0.005 
(Grade 3 slope × Vocab WR c) × 
Risk WR1 

0.04 -0.08 – 0.17 0.503 

(Summer slope × Vocab WR c) × 
Risk WR1 

-0.29 -0.53 – -0.06 0.016 

Random Effects 
σ2 108.77  
τ00 ID 615.65  
τ11 ID.TIS1m 1.78  
ρ01 ID 0.11  
ICC 0.85  
N ID 214  
Observations 576  
Marginal R2 / Conditional R2 0.636 / 0.947  
Note: TISm = Time in study in months, TIS1 = Grade 3 slope, TIS2 = Summer slope, Vocab = 
Vocabulary, WR = Word Reading 

 
Coupling Analyses  

We further investigated whether PA or Vocabulary performance were associated with reading 

skill level independent of time.  We found that both PA and Vocabulary predicted skill level in all 

outcome reading measures at baseline regardless of risk (see paper 1). Similarly, for all students, 

regardless of risk, unit increases in PA were also associated with better performance in word reading 

and decoding fluency measures at the end of Grade 3.  As an additional  probe of the potential 

protective effects of time-varying predictors like PA, we also investigated within-person patterns of 

association between PA and component reading skill performance. These coupling models provide a 

rigorous within-person examination of whether unit increases in PA are systematically linked to changes 

in each component reading skill performance (See Appendix A Table 16). While these models no longer 

focus on learning acquisition rate over time, they provide a preliminary analysis of the potential 

mechanistic link between PA and component reading skills. Results indicated that PA did share 

systematic within-person coupling associations for at risk students on measures of decoding fluency 

(0.62, p = 0.014). Specifically, for each unit increase in PA, above an individual’s own personal mean, 
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there was a corresponding 0.62 unit increase in decoding fluency performance relative to not at-risk 

students. No systematic within-person associations were indicated for the not-at-risk students on any 

component reading skills. 

Unlike the PA models, the protective influence of vocabulary on end-of-Grade-3 performance 

was less pronounced. Specifically, vocabulary was only a significant predictor of word reading 

performance, and this effect was between at-risk and not at-risk students (1.52, p = 0.002: See Table 9). 

When it comes to component reading skills at the word level, the results suggest that overall, higher PA 

is a protective factor for at risk students, whereas vocabulary had a varying impact on reading skills.  

Risk Factors  

Lastly, we were interested in exploring if typical risk factors like SES and cultural and linguistic 

differences impact the rate of recovery from COVID learning loss. Given the small sample size of 

Indigenous and ELL students there was not enough statistical power to perform a 2 or 3 level model. 

However, at baseline the results indicate that our Indigenous students were performing worse on all 

reading variables  than non-Indigenous kids. The analysis further indicated no significant differences 

between academic peers in English and French immersion programs, nor was there a notable difference 

based on socio-economic status. Although schools could serve as a potential third-level influence on 

data dependence—where students might be more similar to peers within the same school than across 

different schools—the intraclass correlation coefficients calculated for the three-level models showed 

that less than 1% of the variance in the outcomes could be attributed to school-level differences. This 

suggests that COVID was a leveling agent and impacted students’ recovery equally regardless of 

program of instruction or SES. 

Discussion  

Students who have not developed proficient reading skills by Grade 4 are more likely to 

experience academic difficulties that extend into adolescence and adulthood (National Early Literacy 
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Panel, 2008; Ritchey et al., 2013), making it critical to examine how COVID disruptions impacted early 

reading development.  The findings from our study highlight that while a significant number of students 

remain at-risk for reading difficulties, when tested in the fall of Grade 4, there is encouraging evidence 

of slow recovery. While this may in part be evidence of students’ regression towards the mean, it might 

also represent student resilience and recovery from CLL. Students with the greatest initial gaps showed 

the largest gains in skill acquisition, with growth continuing across the summer (see Figure 5). This 

suggests that the skills acquired during the academic year were likely consolidating into long-term 

memory. Contrary to expectations, no overall “summer slump” was evident for most reading skills, with 

the exception of word reading fluency (see Figure 6) further supporting the premise that skills learned 

over the school year were beginning to be consolidated into long term memory, but without consistent 

retrieval and practice over the summer fluency declined. Interestingly, some students, particularly those 

initially at risk, made significant gains over the summer, specifically in word reading and nonsense word 

decoding, challenging traditional assumptions of summer learning loss (Alexander et al., 2007, Vaughn 

et al., 2005). 

One of the most notable findings from this study is the limited influence of traditional risk 

factors, such as SES and language of instruction, on students’ recovery from learning losses. Although 

SES is a well-established predictor of academic achievement (Boon, 2008, Buckingham, et al., 2013, 

2014; Dolean, et al., 2019) our results indicate that students across all SES levels demonstrated 

comparable rates of recovery. Similarly, no significant differences emerged between students in English 

and French immersion programs, challenging assumptions about the differential impact of instructional 

language on reading development. For Indigenous students, baseline results showed lower performance 

across all reading measures compared to non-Indigenous peers; however, their recovery rates in 

subsequent waves did not significantly differ from other at-risk students. While vocabulary and 

phonological awareness predicted reading outcome variables and served as both protective and risk 
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factors depending on performance, vocabulary did not moderate the rate of recovery from CLL, whereas 

phonological awareness played a nuanced role in recovery for students initially identified as at-risk.  

The findings also indicate that while students are gradually recovering from CLL, the process is 

still ongoing, with a significant proportion remaining within the at-risk range when compared to pre-

pandemic norms. Two years after returning to regular instruction and three years post-lockdown, 63.7% 

of students continue to exhibit persistent reading difficulties, reflecting concerns raised by other studies 

on the enduring nature of COVID-related literacy losses (U.S. Department of Education, Institute of 

Education Sciences, National Center for Education Statistics, n.d.). Despite some progress, many 

students are still not meeting age-expected reading levels, suggesting that regular learning trajectories 

are not naturally resumed without systemic changes and targeted interventions. Our study highlights 

the need for continued support, as a substantial number of students still require intervention or 

remedial services as of Grade 4. Resilience research suggests that the developmental timing of adversity 

can significantly influence outcomes, often leading to more pronounced and long-lasting effects 

depending on when the disruption occurs (Masten 2014, 2020). This appears to be especially relevant 

for students who were in Grade 1 when pandemic lockdowns began, as this period is important for 

acquiring foundational reading skills. Findings from our study, along with recent data from the National 

Assessment of Educational Progress (NAEP), support the notion that early disruptions to literacy 

development have had a cascading impact on later academic achievement (U.S. Department of 

Education, Institute of Education Sciences, National Center for Education Statistics, n.d.). Similar to our 

study, these students were in Grade 1 during the 2019/2020 school year and were at a pivotal stage in 

their literacy development, transitioning from emergent reading to more complex word recognition 

skills (Ehri, 2005, 2020). Disruptions at this stage are particularly detrimental because they hinder the 

acquisition of basic skills needed to support future learning, making it more challenging for students to 

catch up (Stanovich, 1986) even after returning to regular instruction. Together these findings challenge 
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the assumption that children are inherently resilient and capable of rebounding (or bouncing back) from 

adversity. Importantly our study reveals that without targeted efforts, recovery for this cohort of 

students has been significantly prolonged - taking up to four times longer to recoup the six months of 

learning lost during the initial lockdowns.  

Limitations  

This study has several limitations that should be acknowledged. First, the small sample size (n = 

247) and limited number of participating schools (n = 5) constrained the ability to model more complex, 

three-level multilevel analyses (MLM) that could capture variations across schools and classrooms. As a 

result, it may be difficult to generalize the findings to a broader student population or to capture the full 

extent of variability at the school level. Additionally, the study included a relatively small number of 

English Language Learners (ELL) and Indigenous students, which limited our capacity to conduct 

subgroup analyses and fully examine potential differences in recovery trajectories for these populations. 

A second limitation of our study is the examination of SES as a factor, as the partner school 

district intentionally selected predominantly middle-class/middle-income schools to investigate CLL. 

There was already a concern pre-pandemic regarding reading achievement for schools with the highest 

enrollment of culturally and linguistically diverse populations. As such, preexisting reading concerns 

would have skewed the investigation into pandemic-related learning losses. Nevertheless, these 

culturally and linguistically diverse schools also happen to be in lower income neighborhoods 

consequently limiting the power and interpretability of the SES statistical modeling. 

Another limitation is the restricted geographical scope of the study, as all participating schools 

were located within a single region in British Columbia. This regional focus reduces the generalizability 

of the findings to other educational contexts, particularly those with differing demographics, 

instructional approaches, levels of pandemic disruption, or COVID-19 academic recovery plans. Future 

research should consider larger, more diverse samples across multiple regions to provide a more 
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comprehensive understanding of recovery patterns and the factors influencing reading development 

following pandemic-related learning losses. Despite these limitations, the study offers important insights 

into the ongoing effects of learning disruptions and the need for targeted interventions to support at-

risk students. 

Conclusion 

This study contributes to the growing body of research on the long-term impacts of the COVID-

19 pandemic on students’ reading development, providing new insights into the recovery trajectories of 

at-risk and not-at-risk students. While this study provides evidence of significant recovery following 

COVID-19 learning losses, a substantial proportion of students remain at risk, in one or more component 

reading skills. Overall, the results suggest that a one-size-fits-all approach to recovery may be 

insufficient, and targeted, skill-specific interventions are necessary to ensure that all students, especially 

those most affected by the pandemic, can reach their full reading potential. The findings from this 

research offer crucial insights into the current educational landscape and highlight the need for systems, 

and policies aimed at bridging the learning disparities that disruptions to education can have on primary 

students’ learning.  

If le� unaddressed, literacy challenges by Grade 4 o�en lead to lifelong difficul�es, contribu�ng 

to broader societal impacts (National Early Literacy Panel, Lonigan et al., 2008; Ritchey et al., 2013). 

Approximately one in six Canadians are func�onally illiterate, (Statistics Canada, et al., 2013), with nearly 

50% possessing low literacy skills that limit their ability to navigate modern work environments and 

engage with complex texts (OECD, 2019). These deficits not only hinder individual opportuni�es but also 

restrict full par�cipa�on in a rapidly evolving work environment, emphasizing the urgent need for 

targeted interven�ons and support in early literacy to prevent long-term consequences for both 

individuals and society (OECD, 2019). Consequently, further research is required to continue tracking this 

cohort’s progress, determine the time required to fully regain academic standing, and assess whether 
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complete recovery to pre-pandemic levels is feasible or if more intensive, long-term support strategies 

are necessary to avoid them becoming adults with low literacy skills.  

Chapter V: Conclusion  

This chapter provides a summary conclusion to the series of studies by outlining the key findings 

in the context of the research goals and questions, emphasizing their significance and contributions to 

the field. Additionally, it will examine the limitations of the studies and outlines potential directions for 

future research endeavors. This multi-paper dissertation explored several research questions pertaining 

to whether educational disruptions have a lasting impact on the development and acquisition of 

foundational reading skills. The first study investigated to what extent students were experiencing 

reading delays post pandemic, which component literacy skills were most delayed, and what proportion 

of students were considered at-risk in one or more component reading skills.  The second study is a 

longitudinal investigation that built upon the initial study, following the same cohort of students and 

assessing their literacy skills across three separate data collection periods. This research examined the 

various risk and protective factors influencing literacy learning loss in primary students and their 

subsequent recovery following pandemic-related disruptions.  

The research is grounded in several theoretical frameworks, including Information Processing 

Theory (Atkinson & Shiffrin, 1968), risk and resiliency theories (Bronfenbrenner & Morris, 2006; Masten, 

2014; 2020), the Direct and Indirect Effects Model of Reading (DIER) (Kim, 2017, 2020), and Phase 

Theory of Reading Development (Ehri, 2005, 2020). These frameworks provide a foundation for 

understanding learning loss, the complex and interactive influences on reading, and the stages of 

reading development during which children typically consolidate essential cognitive processes and skills.  

Information Processing Theory highlights how disruptions might impact the encoding, storage, and 

retrieval of reading-related information. The DIER model emphasizes the intricate interplay between 

direct influences, such as phonological awareness, and indirect influences, like oral language skills, in 
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shaping reading outcomes. While, Ehri’s Phase Theory delineates the stages through which children 

typically progress as they develop reading proficiency, illustrating how pandemic-related disruptions 

might have interrupted these critical phases. Furthermore, risk and resiliency theories provide insights 

into which factors have influenced the recovery of skills after the return to regular instruction.  

Together, these frameworks not only help explain the observed learning losses but also guide our 

understanding of the recovery of skills post pandemic.   

The findings confirm that the interruptions caused by COVID-19 had a profound and lasting 

impact on children's reading development. Three years post-pandemic, our data indicates that the 

majority of students have not returned to the pre-pandemic reading proficiency levels expected for their 

age. Despite the perception that children are inherently resilient and could quickly resume their 

academic trajectory, the recovery progress has been slow and continues to evolve. The notion that 

young children could pick up where they left off has been challenged by the reality that over 63 % of 

students remain at risk in one or more foundational reading skills at the end of Grade 4.  Students who 

were most at risk and had the greatest room for improvement demonstrated the most significant 

progress. Interestingly, the rate of recovery from sustained learning losses were not mitigated by typical 

protective factors such as PA, vocabulary or SES. This prolonged and uneven recovery process could be 

described as education’s version of "Long-COVID," reflecting the enduring and multifaceted challenges 

that continue to affect students’ academic trajectories. 

 This series of studies is subject to several limitations that should be considered when 

interpreting the findings. First, the research includes only three waves of data collection, which may not 

fully capture the trajectory of reading development or the long-term effects of the disruptions under 

investigation. This limited temporal scope could result in an incomplete understanding of the trends and 

patterns in literacy recovery. Second, the study's sample is drawn from only five schools, which restricts 

the statistical power at level 3 in multi-level modeling (MLM). This limitation may reduce the reliability 
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and generalizability of the findings, particularly when interpreting the effects at the school level. 

Additionally, the schools involved are predominantly middle-income, which constrains the analysis of 

socioeconomic status (SES) as a protective or risk factor. The homogeneity of SES within the sample 

limits the ability to draw robust conclusions about the role of SES in literacy outcomes. Finally, the study 

is conducted within a mid-sized suburban school district in British Columbia, Canada, which may limit 

the applicability of the findings to other contexts, particularly those in different geographical regions or 

with different demographic compositions. These limitations highlight the need for cautious 

interpretation and suggest that further research with more diverse and expansive samples is necessary 

to enhance the generalizability of the results. 

Further research is needed to track this cohort of students beyond Grade 4 and into high school 

in order to gain a better understanding of the long-term effects of COVID disruptions on reading and 

overall academic achievement.  Such research would allow for the identification of sustained or evolving 

patterns in academic recovery and provide critical insights into whether students continue to rebound 

naturally over time. Additionally, it would help determine the full extent of the recovery timeline and 

highlight areas requiring prolonged support. A parallel focus should be placed on exploring and 

evaluating targeted interventions designed to address disparities exacerbated by these disruptions, 

ensuring that students are adequately supported in meeting expected reading benchmarks and 

achieving equitable academic outcomes.  

This research sheds light on the long-term impacts of formal educational disruptions, (such as 

those caused by the pandemic, climate disasters, war, and other crises,) on the development of reading 

skills in primary students. It is crucial to consider that these disruptions can have far-reaching 

consequences, potentially hindering literacy acquisition in ways that extend beyond the immediate crisis 

period. The cumulative effects of interrupted instruction, trauma, and the loss of stable learning 

environments can lead to delays in mastering foundational reading skills, which may persist throughout 
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a child's educational trajectory (National Early Literacy Panel, Lonigan et al., 2008; Ritchey et al., 2013). 

An understanding of the CLL phenomena is vital for mitigating the impact of future disruptions, 

empowering educators to enhance students' resilience in maintaining and restoring their literacy skills in 

the face of unforeseen challenges. 

This research reveals that the recovery from pandemic-related educational disruptions is neither 

automatic nor uniform, challenging assumptions about resilience in young children. As it pertains to 

literacy our data suggests that children are susceptible to lasting reading delays when disruptions take 

place at critical phases in their reading development. Notably, British Columbia lacked a mandated 

literacy recovery plan in the aftermath of COVID-19, and the reliance on an ad hoc approach has proven 

insufficient in meeting the needs of young learners disproportionately impacted by the pandemic. A 

more cohesive, strategically implemented framework is essential to effectively support these students 

and mitigate long-term educational disparities. The findings call for a reimagining of educational systems 

to address structural inequities and provide sustained, evidence-based support for at-risk learners. By 

understanding these disruptions as catalysts for systemic reflection, educators and policymakers have 

the opportunity to create more robust frameworks that can withstand future crises while mitigating the 

negative long-term consequences associated with literacy-based learning difficulties. 
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Appendix A  

Supplemental Tables 

Table 11 

 Phonological Awareness & Word Reading Spline Model by Risk 
Predictors Estimates CI p 
(Intercept) 508.00 501.23 – 514.77 <0.001 
TIS1m 2.10 1.47 – 2.73 <0.001 
TIS2m 1.23 0.06 – 2.39 0.042 
PA WR c 1.07 0.27 – 1.87 0.010 
Risk WR1 -50.33 -58.85 – -41.81 <0.001 
TIS1m × PA WR c -0.01 -0.09 – 0.06 0.714 
TIS2m × PA WR c 0.09 -0.05 – 0.23 0.217 
TIS1m × Risk WR1 2.32 1.53 – 3.11 <0.001 
TIS2m × Risk WR1 2.33 0.83 – 3.83 0.003 
PA WR c × Risk WR1 2.71 1.44 – 3.98 <0.001 
(TIS1m × PA WR c) × Risk 
WR1 

0.07 -0.05 – 0.19 0.251 

(TIS2m × PA WR c) × Risk 
WR1 

-0.24 -0.48 – 0.00 0.054 

Random Effects 
σ2 108.90  
τ00 ID 528.10  
τ11 ID.TIS1m 1.80  
ρ01 ID 0.10  
ICC 0.84  
N ID 214  
Observations 576  
Marginal R2 / Conditional R2 0.675 / 0.946  
Note: TISm = Time in study in months, TIS1 = the school year, TIS2 = the summer. PA = Phonological 
Awareness, WR = Word Reading 
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Table 12 

Phonological Awareness & Decoding Spline Model by Risk  
Predictors Estimates CI p 
(Intercept) 501.09 496.26 – 505.92 <0.001 
TIS1m 1.31 0.74 – 1.89 <0.001 
TIS2m 1.55 0.29 – 2.82 0.018 
PA DEC c 0.87 0.30 – 1.45 0.003 
Risk DEC1 -21.54 -27.10 – -15.98 <0.001 
TIS1m × PA DEC c -0.03 -0.10 – 0.04 0.354 
TIS2m × PA DEC c 0.01 -0.14 – 0.16 0.906 
TIS1m × Risk DEC1 0.88 0.23 – 1.54 0.009 
TIS2m × Risk DEC1 -0.84 -2.30 – 0.63 0.269 
PA DEC c × Risk DEC1 1.08 0.31 – 1.85 0.007 
(TIS1m × PA DEC c) × Risk 
DEC1 

0.09 -0.01 – 0.18 0.068 

(TIS2m × PA DEC c) × Risk 
DEC1 

-0.05 -0.26 – 0.16 0.668 

Random Effects 
σ2 94.36  
τ00 ID 126.35  
τ11 ID.TIS2m 0.00  
ρ01 ID 0.00  
ICC 0.57  
N ID 214  
Observations 574  
Marginal R2 / Conditional R2 0.623 / 0.839  
Note: TISm = Time in study in months, TIS1 = the school year, TIS2 = the summer. PA = 
Phonological Awareness, DEC = Decoding 
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Table 13 

Phonological Awareness & Decoding Fluency Spline Model by Risk 
Predictors Estimates CI p 
(Intercept) 514.90 509.48 – 520.31 <0.001 
TIS1m 2.06 1.46 – 2.67 <0.001 
TIS2m -0.08 -1.45 – 1.28 0.906 
PA DECF c 0.47 -0.14 – 1.07 0.133 
Risk DECF1 -31.58 -37.80 – -25.35 <0.001 
TIS1m × PA DECF c -0.03 -0.09 – 0.04 0.423 
TIS2m × PA DECF c 0.01 -0.14 – 0.16 0.901 
TIS1m × Risk DECF1 1.24 0.54 – 1.93 0.001 
PA DECF c × Risk DECF1 1.14 0.28 – 2.00 0.010 
TIS2m × Risk DECF1 -0.90 -2.48 – 0.68 0.269 
(TIS1m × PA DECF c) × 
Risk DECF1 

-0.02 -0.12 – 0.08 0.656 

(TIS2m × PA DECF c) × 
Risk DECF1 

0.06 -0.16 – 0.28 0.581 

Random Effects 
σ2 98.55  
τ00 ID 167.68  
N ID 212  
Observations 552  
Marginal R2 / Conditional R2 0.841 / NA  
Note: TISm = Time in study in months, TIS1 = the school year, TIS2 = the summer. PA = Phonological 
Awareness, DECF= Decoding Fluency 
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Table 14 

Vocabulary & Decoding Spline Model by Risk 
Predictors Estimates CI p 
(Intercept) 505.37 501.27 – 509.47 <0.001 
TIS1m 1.17 0.73 – 1.61 <0.001 
TIS2m 1.78 0.80 – 2.76 <0.001 
Vocab DEC c 0.44 -0.30 – 1.18 0.247 
Risk DEC1 -25.60 -30.69 – -20.50 <0.001 
TIS1m × Vocab DEC c -0.02 -0.10 – 0.06 0.563 
TIS2m × Vocab DEC c -0.06 -0.24 – 0.12 0.500 
TIS1m × Risk DEC1 1.02 0.47 – 1.57 <0.001 
Vocab DEC c × Risk DEC1 0.48 -0.44 – 1.40 0.302 
TIS2m × Risk DEC1 -1.02 -2.26 – 0.22 0.107 
(TIS1m × Vocab DEC c) × 
Risk DEC1 

0.01 -0.09 – 0.11 0.796 

(TIS2m × Vocab DEC c) × 
Risk DEC1 

0.00 -0.22 – 0.22 0.976 

Random Effects 
σ2 97.39  
τ00 ID 176.28  
τ11 ID.TIS2m 0.00  
ρ01 ID 0.00  
ICC 0.64  
N ID 214  
Observations 574  
Marginal R2 / Conditional R2 0.540 / 0.836  
Note: TISm = Time in study in months, TIS1 = the school year, TIS2 = the summer, Vocab = Vocabulary, 
DEC = Decoding 
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Table 15  

Vocabulary & Word Reading Fluency Spline Model by Risk 
Predictors Estimates CI p 
(Intercept) 516.77 511.05 – 522.50 <0.001 
TIS1m 2.24 1.68 – 2.79 <0.001 
TIS2m -1.46 -2.60 – -0.33 0.012 
Vocab WRF c 0.49 -0.36 – 1.35 0.262 
Risk WRF1 -33.54 -40.35 – -26.72 <0.001 
TIS1m × Vocab WRF c -0.00 -0.08 – 0.08 0.993 
TIS2m × Vocab WRF c 0.04 -0.12 – 0.21 0.601 
TIS1m × Risk WRF1 1.09 0.43 – 1.75 0.001 
Vocab WRF c × Risk WRF1 0.52 -0.62 – 1.66 0.377 
TIS2m × Risk WRF1 0.77 -0.60 – 2.13 0.274 
(TIS1m × Vocab WRF c) × 
Risk WRF1 

0.02 -0.09 – 0.13 0.754 

(TIS2m × Vocab WRF c) × 
Risk WRF1 

-0.05 -0.27 – 0.18 0.671 

Random Effects 
σ2 92.71  
τ00 ID 314.28  
τ11 ID.TIS1m 0.59  
ρ01 ID 0.51  
ICC 0.75  
N ID 214  
Observations 561  
Marginal R2 / Conditional R2 0.563 / 0.892  
Note: TISm = Time in study in months, TIS1 = the school year, TIS2 = the summer, Vocab = Vocabulary, 
WR = Word Reading 
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Table 16 

Vocabulary & Decoding Fluency Spline Model by Risk 
Predictors Estimates CI p 
(Intercept) 517.73 513.05 – 522.42 <0.001 
TIS1m 2.03 1.54 – 2.52 <0.001 
TIS2m 0.32 -0.79 – 1.43 0.568 
Vocab DECF c 0.09 -0.70 – 0.88 0.821 
Risk DECF1 -34.15 -39.87 – -28.43 <0.001 
TIS1m × Vocab DECF c -0.05 -0.13 – 0.04 0.267 
TIS2m × Vocab DECF c -0.09 -0.28 – 0.09 0.326 
TIS1m × Risk DECF1 1.23 0.62 – 1.83 <0.001 
Vocab DECF c × Risk DECF1 0.86 -0.14 – 1.86 0.090 
TIS2m × Risk DECF1 -1.17 -2.53 – 0.19 0.092 
(TIS1m × Vocab DECF c) × 
Risk DECF1 

0.05 -0.06 – 0.15 0.382 

(TIS2m × Vocab DECF c) × 
Risk DECF1 

0.08 -0.15 – 0.31 0.511 

Random Effects 
σ2 100.53 
τ00 ID 207.40 
N ID 212 
Observations 552 
Marginal R2 / Conditional R2 0.831 / NA 
Note: TISm = Time in study in months, TIS1 = the school year, TIS2 = the summer, Vocab = 
Vocabulary, DECF = Decoding Fluency 
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Table 17 
Coupling Model for Phonological Awareness and Component Reading Skills 
  Word Reading Decoding Word Reading Fluency Decoding Fluency 
Predictors Estimates CI p Estimates CI p Estimates CI p Estimates CI p 
(Intercept) 479.56 473.49 – 485.63 <0.001 487.93 484.31 – 491.55 <0.001 493.50 488.93 – 498.08 <0.001 494.80 490.58 – 499.03 <0.001 
TIS mon 2.98 2.66 – 3.30 <0.001 1.39 1.17 – 1.62 <0.001 1.59 1.32 – 1.86 <0.001 1.58 1.33 – 1.83 <0.001 
PARS pmc -0.26 -0.62 – 0.11 0.173 0.03 -0.26 – 0.32 0.834 0.17 -0.16 – 0.50 0.317 0.11 -0.20 – 0.42 0.474 
Risk WR1 -50.11 -57.69 – -42.54 <0.001 

         

PA WR c 2.40 1.77 – 3.03 <0.001 
         

PARS pmc × 
Risk WR1 

1.50 0.93 – 2.07 <0.001 
         

Risk DEC1 
   

-23.05 -27.11 – -18.99 <0.001 
      

PA DEC c 
   

1.38 1.03 – 1.73 <0.001 
      

PARS pmc × 
Risk DEC1 

   
0.73 0.33 – 1.13 <0.001 

      

Risk WRF1 
      

-31.44 -36.67 – -26.22 <0.001 
   

PA WRF c 
      

1.20 0.76 – 1.64 <0.001 
   

PARS pmc × 
Risk WRF1 

      
1.02 0.54 – 1.50 <0.001 

   

Risk DECF1 
         

-32.41 -37.12 – -27.71 <0.001 
PA DECF c 

         
1.26 0.85 – 1.67 <0.001 

PARS pmc × 
Risk DECF1 

         
1.10 0.67 – 1.53 <0.001 

Random Effects 
σ2 176.50 96.10 130.42 106.60 
τ00 537.80 ID 129.61 ID 227.12 ID 173.13 ID 
τ11 0.00 ID.PARS_pmc 

 
0.00 ID.PARS_pmc 0.00 ID.PARS_pmc 

ρ01 0.00 ID 
 

0.00 ID 0.00 ID 
ICC 0.75 

 
0.64 0.62 

N 213 ID 213 ID 213 ID 211 ID 
Observations 570 568 555 547 
Marginal R2 / 
Conditional 
R2 

0.652 / 0.914 0.791 / NA 0.584 / 0.848 0.647 / 0.865 

 


