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The shift from paper-based to digital assessment formats in education raises 
fundamental questions about the comparability of reading scores across 
modes and over time. International large-scale assessments increasingly rely 
on digital delivery while continuing to report trends on a common scale, 
making it essential to establish whether paper-based and digital reading 
assessments support equivalent score interpretations and valid trend 
comparisons across cycles. 

This dissertation investigates the comparability and validity of paper-
based and digital reading assessments, using data from PIRLS 2016 and its 
digital extension, ePIRLS. Drawing on Kane’s argument-based framework 
for validation, the dissertation constructs and evaluates a validity argument 
focusing on three key inferences: generalisation across assessment modes, 
generalisation across student subgroups, and extrapolation of reading scores 
to later educational outcomes. The dissertation comprises three empirical 
studies employing psychometric modelling, regression analyses, and 
longitudinal analyses linking assessment data to Swedish national register 
data. 

Results show that paper-based and digital reading assessments share a 
strong common core of reading comprehension, demonstrating substantial 
construct overlap across modes. At the same time, systematic mode-related 
variation is observed, indicating that the two assessment formats are not fully 
equivalent despite their strong association. This variation differs across 
contexts and student groups, indicating that full generalisation across modes 



and populations cannot be assumed. Longitudinal analyses further 
demonstrate that both paper-based and digital reading scores meaningfully 
predict later academic outcomes, supporting their predictive validity, while 
small but systematic differences in predictive strength suggest that digital 
reading captures additional variance of educational relevance. 

Taken together, the findings show that paper-based and digital reading 
assessment scores are similar but not interchangeable. Validity in digital 
reading assessment should therefore be understood as conditional on 
assessment mode, student population, and context, rather than assumed a 
priori. These findings have important implications for international large-
scale assessments and for how reading literacy is conceptualised and 
measured in an increasingly digital educational landscape. The dissertation 
concludes that ongoing empirical validation is required to ensure the quality 
and validity of trend interpretations in international reading assessments, 
particularly as assessment modes and literacy practices continue to evolve. 
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Chapter 1 Introduction 

Reading has always evolved alongside the means and materials through 
which texts are produced and consumed. From early writing systems on 
papyrus and stone to handwritten manuscripts, and later, to the invention of 
printing, each transition has transformed how humans create, access, and 
understand text (Fischer, 2003). Today, the shift to digital media marks the 
latest milestone in this long history, further expanding access to information 
while also reshaping the nature of reading itself. Unlike earlier transitions, 
digitalisation transforms not only the medium but also the text: digital 
reading may integrate multimodal and interactive elements such as hyperlinks 
and figures, requiring readers to navigate, evaluate, and synthesise 
information in new ways.  

The central role of reading in education makes these changes particularly 
consequential. Reading literacy is a foundation for learning across subjects, 
and its assessment provides essential information for monitoring educational 
progress and equity. As education systems worldwide move from paper-
based to digital assessments, an important question arises: do digital reading 
assessments measure the same construct as their paper-based counterparts, 
or does the mode of delivery alter what is being measured? And if the 
assessments actually measure different skills, which ones are intended by 
educationalists? Although the transition to digital assessments, already 
implemented or underway in many education systems worldwide, may aim 
to align with previous paper-based assessments by measuring the same 
construct in a digital version, it remains unclear whether the change in 
delivery mode introduces a mode effect, that is, differences in test 
performance caused by the format itself rather than actual reading ability.  

Such potential mode effects raise concerns about equity and test fairness, 
as performance gaps between groups or countries may reflect unequal 
opportunities to develop digital reading skills rather than genuine differences 
in reading proficiency (as measured in paper-based assessments). This has 
direct implications for how international assessment results are interpreted 
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and used in policymaking, and highlights the need for systematic 
investigation of comparability and validity across assessment modes. 

The overarching aim of this dissertation is to investigate the 
comparability of paper-based and digital reading assessments and to examine 
the validity of inferences drawn from them. Specifically, it explores whether 
reading in a paper-based format and reading in a digital format represent the 
same underlying construct and how the mode of assessment relates to 
students’ performance across countries. In doing so, the thesis addresses a 
pressing issue in educational measurement: what the shift from printed text 
to digital delivery implies for the validity of trend measurement and construct 
comparability in large-scale assessments. The focus is not merely technical 
but conceptual, concerning what it means to read and to measure reading in 
a digital world. 

Specifically, the dissertation draws on the Progress in International 
Reading Literacy Study (PIRLS), an influential international comparative 
assessment, which, since 2001, has measured reading achievement among 
students in the fourth grade or fourth year of schooling. In 2016, the study 
was expanded to include ePIRLS (electronic PIRLS), a computer-based 
assessment designed to simulate online reading tasks. While PIRLS continues 
to assess reading comprehension through printed passages and questions, 
ePIRLS presents students with digital informational texts within a simulated 
web environment, requiring them to navigate between pages, evaluate links, 
and integrate information from multiple sources (Mullis & Martin, 2015). 
While not the topic of the present dissertation, it is interesting to note that 
the new ePIRLS tasks have been integrated in the regular PIRLS assessment 
material since 2021.  

The parallel administration of PIRLS and ePIRLS in 2016 offers the 
unique opportunity to examine the comparability of paper-based and digital-
format reading assessments within the same student population across 
multiple countries. In assessment research, comparability is closely linked to 
validity, specifically, whether two modes of assessment measure the same 
underlying construct in a consistent way. In this case, the key concern is 
whether reading comprehension is captured equivalently across paper and 
digital formats.  
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Guided by these concerns, this dissertation addresses the following 
overarching questions: 
 

1. Does a mode effect emerge in digital reading assessments, and if so, 
does its magnitude vary across countries? 

2. Does the mode effect differ by student characteristics such as socio-
economic background, language background, or digital habits? 

3. Does the predictive validity of paper-based and digital reading 
assessments differ with respect to later academic outcomes? 

 
These questions aim to clarify how the shift from paper to digital 

assessment influences measurement outcomes, the role of student 
background factors, and the extent to which early reading performance 
predicts later achievement when assessed through different modes. In 
addressing these research questions, this dissertation adopts an article-based 
format, with three empirical studies that collectively explore the 
comparability and validity of paper-based and digital reading assessments. 
Together, the studies contribute to a deeper understanding of how reading 
comprehension is conceptualised and measured across assessment formats, 
and what this means for both theory and practice in literacy assessment. With 
respect to PIRLS the dissertation aims to clarify whether PIRLS scores are 
valid measures of progress in reading comprehension over time, or whether 
their comparability is limited due to the change in assessment mode. Situated 
within the fields of educational measurement and reading literacy research, it 
contributes to debates on construct comparability and validity and the 
consequences of digitalisation in large-scale assessments, particularly 
regarding how shifts in assessment mode affect score interpretation, test-
fairness across student groups, and the possibility of maintaining meaningful 
trend comparisons over time. Understanding whether and how constructs 
such as reading literacy change or remain stable across formats is 
fundamental to preserving the interpretability and fairness of assessment 
results over time.  

By integrating historical, theoretical, and empirical perspectives, this 
dissertation positions reading as a construct in transition, shaped not only by 
technological change but also by the limitations of existing assessment 
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frameworks, which define reading in ways that may not fully capture the 
competencies required in digital environments. In doing so, it contributes to 
the development of validity theory in the digital era, informs future 
assessment design and provides insights into education systems striving to 
measure and support students’ reading literacy in both paper and digital 
worlds. 

 



 

 

Chapter 2 Assessing Reading 
Literacy 

Assessment has long been a fundamental component of education, shaping 
instruction, guiding curriculum development, and informing practice and 
policy. In particular, assessment enables educators, policy-makers, and other 
stakeholders to evaluate student performance, identify areas for 
improvement, and adapt teaching methods and materials accordingly (Black 
& Wiliam, 1998). A good education system must be built on a foundation of 
effective assessment practices. Beyond supporting learning, assessment also 
functions as a tool for accountability and system monitoring and is used to 
make objective decisions regarding students’ progression and transition to 
higher levels of education (Baird et al., 2017; Newton, 2007). 

Various forms of reading assessment have existed at different points in 
history and across educational and cultural contexts. In Sweden, for example, 
the church’s mandatory reading examinations in rural parishes during the 
18th century under the 1686 Church Law functioned as an early form of 
assessment (Lundgren, 1979). Assessment became a structured and 
standardised phenomenon primarily in the 20th century (Pearson & Hamm, 
2005), when psychometric models enabled systematic evaluation of reading 
comprehension. In education, assessment takes on a formal and 
institutionalised role, embedded across multiple levels of the system, from 
teachers evaluating students’ learning, to principals assessing teaching, to 
national authorities monitoring schools (Johansson, 2013).  

Assessments are commonly categorised as formative and summative 
(Bloom, 1971; Newton, 2007). Formative assessments take place during the 
learning process to monitor student progress, provide feedback, and inform 
instruction. They involve informal methods, such as teacher observations, 
that help learners identify areas for improvement. Summative assessments 
occur at the end of an instructional period to evaluate students’ overall 
achievement. They often take the form of standardised tests, final exams, 
and large-scale national or international assessments. Large-scale 
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assessments, such as PIRLS, are summative by design, and their legitimacy 
depends on explicit definitions of the construct and transparent links 
between theory and measurable indicators. Therefore, assessing reading 
presupposes a clear understanding of what reading is as a construct. 

Reading literacy assessments play a central role in monitoring system 
performance and tracking changes in achievement over time and across 
populations. These uses depend on the assumption that assessments provide 
valid inferences about students’ reading proficiency and that these inferences 
remain comparable across populations, contexts, and delivery formats. 
Because large-scale assessment programs have largely transitioned from 
paper-based to digital formats (Khorramdel et al., 2025), questions have been 
raised about whether the same construct of reading literacy is being 
measured, or whether the two formats lead to differences unrelated to the 
concept of reading. For example, students taking digital tests must also 
manage on-screen navigation and computer use, which differs from reading 
printed texts and writing responses on paper. 

Understanding reading literacy in PIRLS 
The definition of reading has evolved significantly over the past century, 
shaped by developments in cognitive science, linguistics, socio-cultural 
theory, and educational research. The PIRLS framework conceptualises 
reading as a constructive, developmental, interactive, and strategic process 
shaped by multiple theoretical perspectives. Building on these theoretical 
foundations, PIRLS defines reading literacy as: “understanding and using 
those written language forms required by society and/or valued by the 
individual. Readers can construct meaning from texts in a variety of forms. 
They read to learn, to participate in communities of readers, and for 
enjoyment” (Mullis & Martin, 2015, p. 12).  

PIRLS presents its own definition but draws implicitly on a range of 
cognitive and socio-cultural theories that have shaped contemporary 
understandings of reading. Although the framework does not explicitly 
reference the Simple View of Reading (Gough & Tunmer, 1986), its 
definition of reading is conceptually compatible with this model, which 
distinguishes decoding from linguistic comprehension as separable 
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components. Operationally, PIRLS presupposes that decoding skills are 
sufficiently developed by Grade 4 for the assessment to focus primarily on 
reading comprehension rather than basic word recognition. From a 
developmental perspective, this focus aligns more directly with Chall’s (1983) 
model, which characterises the transition at this stage from learning to read 
to reading to learn.  

The cognitive dimension of reading comprehension in PIRLS implicitly 
draws on schema theory (Anderson & Pearson, 1984) and Rumelhart’s 
(1985) interactive model. According to schema theory, comprehension is 
deeply mediated by the reader’s prior knowledge. This knowledge is 
organised into cognitive structures called schemata, which act as mental 
frameworks that shape how information is interpreted and integrated. PIRLS 
reflects this understanding by incorporating items that require not only the 
retrieval of explicitly stated information but also the making of inferences 
that depend on knowledge beyond the text. Rumelhart’s (1985) interactive 
model provides the underlying explanatory mechanism for this process, 
proposing that reading involves the simultaneous integration of multiple 
information sources. In this view, bottom-up processing (data-driven) refers 
to decoding letters, words, and syntax, while top-down processing 
(conceptually driven) draws on the reader’s expectations, prior knowledge, 
and contextual cues to guide interpretation. Because these information 
sources operate simultaneously and may not always converge automatically, 
readers must actively monitor their understanding and regulate processing to 
maintain coherence. This dynamic interaction between bottom-up and top-
down processes parallels PIRLS’ description of reading as a strategic and 
interactive process, as it assumes that readers monitor their comprehension 
and select appropriate strategies based on task demands. 

These cognitive processes interact dynamically, continuously, and 
simultaneously with the reader’s prior knowledge and the textual features 
constraining each other in the construction of meaning. Building on this 
interactive principle, Kintsch’s Construction-Integration (CI) model (1988) 
further developed the cognitive dimension of reading by defining it as a 
process of building three levels of mental representation: the surface 
structure (memory for the exact wording), the textbase (the semantic 
meaning of the text), and the situation model (an integrated understanding 
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informed by prior knowledge). While agreeing on the role of prior knowledge 
and the interaction of bottom-up and top-down processes, Kintsch (1988) 
proposed a two-phase operation to explain how these representations are 
formed. In the construction phase, a primarily bottom-up process, the reader 
encodes the text and automatically activates a broad network of associated 
concepts and inferences. This is followed by the integration phase, a top-
down process, in which concepts consistent with the reader’s world 
knowledge are strengthened into a coherent mental representation, a 
‘situation model’, while irrelevant ideas are discarded. This layered view of 
comprehension aligns directly with PIRLS’ framing of reading as both 
constructive and interactive and is reflected in its distinction between four 
reading processes: focusing on and retrieving explicitly stated information, 
making straightforward inferences, interpreting and integrating ideas, and 
evaluating textual content. At the level of individual reading processes, this 
view also aligns with metacognitive perspectives that emphasise readers’ 
active monitoring of comprehension and strategic regulation in relation to 
reading purposes (Afflerbach & Cho, 2009; Langer, 2011; Stiggins, 1982). 

While cognitive models of reading emphasise internal mental processes, 
PIRLS also incorporates a broader view of reading as a socially embedded 
activity. This perspective is consistent with the socio-cognitive model 
proposed by Ruddell et al. (2004), which positions reading as both an 
individual cognitive process and a socially situated act shaped by cultural 
context, communicative purpose, and interpersonal relationships. PIRLS 
reflects this view in its definition of reading literacy as the ability to use 
written language in ways that are valued by both individuals and society, and 
in its inclusion of purposes such as reading to learn, reading for enjoyment, 
and participating in communities of readers. In this respect, reading is framed 
not only as a cognitive accomplishment but also as participation in socially 
valued literacy practices, extending beyond school-based literacy to broader 
life contexts and personal and societal goals. By integrating both cognitive 
and socio-cultural perspectives, PIRLS constructs a comprehensive 
theoretical foundation that informs its definition of reading literacy and its 
operationalisation through assessment tasks.  

PIRLS distinguishes between two stated purposes for reading: reading to 
acquire and use information, and reading for literary experience. The purpose 
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of reading to acquire and use information reflects a predominantly cognitive 
orientation, whereas the purpose of reading for literary experience resonates 
more strongly with socio-cognitive perspectives, in which reading is 
understood as an affective, culturally situated activity connected to identity, 
participation, and personal meaning-making. 

However, while PIRLS defines reading literacy broadly, its 
operationalisation focuses mainly on comprehension of continuous texts. 
Foundational skills such as phonemic awareness, phonics, and decoding are 
treated as prerequisites rather than assessment targets. This reflects an 
inevitable narrowing that occurs when complex constructs are translated into 
measurable performances. In practice, PIRLS measures reading 
comprehension, an essential but more specific component of reading 
literacy. 

Processes and measurements challenges 
Any assessment of reading depends on assumptions about how readers 
process and understand text. Theories of reading comprehension specify the 
cognitive and socio-cultural processes involved in meaning construction, and 
these theoretical assumptions inform how large-scale assessments, including 
PIRLS, operationalise reading literacy. 

Reading involves the continuous interaction of perceptual, linguistic and 
cognitive mechanisms, within socio-cultural contexts (Perfetti, 1986; Rayner, 
1986; Snow, 2002). Perceptual and linguistic processes function as 
foundational enablers: readers must visually identify written symbols, decode 
orthographic patterns, and access stored lexical, grammatical, and syntactic 
knowledge in order to construct basic linguistic representations of text. 
These processes are necessary but not sufficient for comprehension. As 
Castles et al. (2018) state, ‘Children are not literate if they cannot understand 
text’ (p.6), emphasising that successful reading depends on more than just 
word recognition. Consequently, reading literacy assessments target these 
different components of literacy, including linguistic skills (such as phonemic 
awareness and vocabulary) and cognitive skills (such as inference-making and 
critical evaluation), offering insights into various aspects of reading 
development.  
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More specifically, reading comprehension assessments target cognitive 
processes, aiming to capture how readers construct meaning from text. Yet 
comprehension as a cognitive activity is internal and cannot be directly 
observed (Bormuth, 1973; Pearson & Johnson, 1978). What assessments 
capture are not the processes of comprehension but the observable traces 
they leave behind: how students retrieve information, generate inferences, or 
produce evaluative judgments. As Pearson and Hamm (2005) argue, these 
responses are not representations of comprehension itself but ‘artifacts’ from 
which comprehension is inferred. In this sense, reading assessment does not 
measure comprehension directly but instead infers it from students’ 
observable performances, assuming that specific task responses validly 
reflect the underlying cognitive processes involved in understanding text. 

A milestone of the reading comprehension assessment was Davi’s 
doctoral dissertation in 1944, which employed factor analysis to 
conceptualise reading comprehension as a multidimensional skill: reading 
was no longer conceptualised as a single, unified ability but as a constellation 
of cognitive processes that could, in principle, be separately assessed 
(Pearson & Hamm, 2005). This subskill-based model subsequently laid the 
groundwork for contemporary assessments, many of which continue to 
evaluate discrete reading processes as part of broader literacy competencies. 

It was precisely this decompositional approach that was reinforced by the 
rise of psychometrics and standardised testing throughout the 20th century. 
The growing demand for comparable and policy-relevant data led to the rise 
of large-scale assessments, which became central to monitoring education 
systems and informing educational policy (Mullis & Martin, 2015; OECD, 
2010). In response, assessments were designed to capture complex 
constructs through limited test items that map onto predefined cognitive 
processes. This required explicit articulation of which aspects of reading were 
being measured and how they represented the broader construct. In this way, 
reading assessments came to reflect theoretical assumptions about what 
counts as comprehension and which cognitive processes, such as retrieving 
information, making inferences, or evaluating content, constitute evidence 
of proficiency. 

The theoretical basis for these processes lies in cognitive models of 
reading, which describe how meaning is constructed, revised, and evaluated 
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during comprehension. Within this domain, reading involves processes such 
as inference-making, prediction, summarisation, and critical analysis 
(Perfetti, 1986; Perfetti et al., 2005). These processes rely on memory systems 
to manage and integrate information: sensory memory briefly registers 
incoming visual and auditory input; working memory temporarily holds and 
integrates information during reading, enabling readers to make connections, 
resolve ambiguities and draw inferences; and long-term memory 
permanently stores and provides access to prior knowledge and interpretive 
frameworks that help readers to shape meaning (Mayer, 2024). As Kintsch 
and Mangalath (2011) note, ‘Long-term memory does not store the full 
meaning of a word but rather stores a decontextualised record of experiences 
with a particular word’ (p. 348), which is later activated and shaped by 
context during reading. 

Although these mechanisms are cognitive, their enactment is shaped by 
socio-cultural knowledge frameworks and reading purposes (Snow, 2002; 
Street, 1995). As Gee (2008) emphasises, readers interpret texts through 
socially acquired Discourses, normative ways of speaking, valuing and 
recognising meaning within particular communities, which provide shared 
expectations about what counts as a credible, relevant, or appropriate 
reading. Thus, familiarity with genre conventions and cultural narrative 
patterns functions not simply as background knowledge, but as a socially 
regulated interpretive filter that guides attention and plausibility judgments. 
At the same time, making sense of characters or evaluative language relies on 
Theory of Mind capacities. As shown in both Zunshine’s (2006) account of 
literary mind-reading and Mar’s (2011) neurocognitive synthesis, readers 
routinely attribute beliefs, emotions, and intentions to textual agents, drawing 
on culturally learned schemas about how minds behave in social situations. 
In this way, the act of meaning-making in reading emerges from the 
interaction between cognitive inference processes and socially embedded 
interpretive repertoires. 
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Cognitive mechanisms supporting reading 
comprehension 
This interaction between working and long-term memory is central to 
models such as Kintsch’s Construction-Integration Model, which illustrates 
how readers integrate the text with prior knowledge by generating inferences 
and constructing meaning across three levels of processing: the surface 
model (word recognition), the textbase (basic meaning extraction), and the 
situation model (deep integration with prior knowledge). Together, these 
processes highlight the substantial cognitive demands involved in reading.  

In large-scale assessments, the cognitive processes involved in 
comprehension must be translated into observable performances. PIRLS 
operationalises reading literacy through four reading processes: 

1. Focusing on and retrieving explicitly stated information, 
2. Making straightforward inferences, 
3. Interpreting and integrating ideas and information, and 
4. Evaluating and critiquing content and textual elements. 

These processes are interpreted as observable manifestations of the 
deeper cognitive architecture of reading comprehension. Comparable 
process frameworks are also employed in other large-scale assessments, such 
as the Programme for International Student Assessment (PISA) and the 
National Assessment of Educational Progress in the United States (NAEP), 
as well as in the Swedish national assessments (Grade 9 reading tests). 
Although these frameworks differ in age group and complexity, their 
inclusion of similar process categories, retrieval, inference, integration, and 
evaluation, demonstrates that these dimensions are widely recognised as 
central components of reading comprehension.  

According to the PIRLS 2016 Assessment Framework, the first process 
involves ‘locating and retrieving pieces of information that are explicitly 
stated in the text’ (Mullis et al., 2017, p. 18). Retrieval tasks rely on accurate 
decoding and basic information extraction. Readers are expected to identify 
specific details or facts directly presented in the text, often in response to a 
clearly defined prompt. These items target surface-level comprehension, 
where meaning is accessed at the textbase level without the need for 
additional inference or interpretation. For example, a student may be asked 
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to identify where the main event in the story took place or which character 
performed a particular action.  

The second process involves ‘making straightforward inferences about 
things that are not explicitly stated in the text but are easily inferred from 
information presented’ (Mullis et al., 2017, p. 18). Unlike retrieval, which 
remains at the level of surface comprehension, straightforward inference 
requires the reader to move beyond what is explicitly stated and establish 
basic coherence, marking a transition from textbase construction towards the 
initial stages of a situation model in Kintsch’s framework (Kintsch, 1998). At 
this stage, the reader needs to supply a missing but logically necessary link 
between explicitly stated facts and establish coherence beyond what is 
explicitly stated. For example, a student may be asked to explain why a 
character felt as she/he did or what the main idea of a paragraph is, even 
though these are not directly stated. 

The third process is defined as ‘interpreting and integrating ideas and 
information to make connections across the text or to form an understanding 
of the whole’ (Mullis et al., 2017, p. 18). Whereas straightforward inference 
involves basic coherence-building from adjacent propositions, interpret-and-
integrate tasks require readers to draw connections across different parts of 
the text, assembling meaning into a more complete mental representation. 
Readers must integrate earlier narrative cues with the eventual outcome to 
infer a deeper intentional meaning. In the terms of Kintsch’s Construction–
Integration Model (1998), this reflects an advanced situation-model 
construction, where textual propositions are linked to prior knowledge. For 
example, a student may be asked to read a story and explain how the main 
character’s actions at the end reflect a change from the attitude shown earlier 
in the text. In doing so, the student moves beyond recalling details and 
instead integrates ideas to explain meaning across the entire text. 

The final process involves ‘evaluating and critiquing the content and 
textual elements’ (Mullis et al., 2017, p. 19). Unlike retrieval, inference, or 
integration—where meaning is constructed from the text, this process 
requires readers to adopt a stance toward the text itself, drawing on 
interpretive judgement, awareness of authorial choices, and evaluative 
reasoning that extends beyond comprehension. It involves interpreting the 
narrative outcome and articulating an evaluative conclusion about the text’s 
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broader message. While these tasks presuppose comprehension, they go 
further by requiring critical reflection on the text, and therefore correspond 
to PIRLS’ highest cognitive category. This process extends beyond situation-
model construction as described by Kintsch (1998). It requires an additional 
metacognitive layer of evaluation, in which readers monitor, judge, and 
sometimes resist or reinterpret the text, a behaviour documented in 
metacognitive reading research (Pressley & Afflerbach, 1995; Pressley & 
Gaskins, 2006). It is underpinned by the reader’s prior domain knowledge 
and metacognitive monitoring: only when situational models have been 
constructed can readers meaningfully engage in evaluation and critique. For 
example, a student may comment on whether the ending of the story 
provides a convincing resolution or assess how the author’s language choices 
or visual elements create a particular mood.  

Although these four processes are defined within the PIRLS framework, 
comparable distinctions between retrieval, inference, integration, and 
evaluation appear across other large-scale reading assessments (PISA, 
Swedish national assessments, NAEP). This convergence suggests that such 
processes represent broadly accepted dimensions of reading comprehension 
rather than framework-specific constructs. 

Reading in transition: from print to digital  
Digital reading has become an integral part of education through the 
widespread use of computers, tablets, phones, e-readers, and other digital 
devices. Over the past decade, its role has expanded rapidly on a global scale, 
a development further accelerated by the COVID-19 pandemic, which 
intensified the integration of digital technologies into learning (Mustafa et al., 
2024). 

Digital reading is increasingly conceptualised as a distinct phenomenon, 
shaped not only by its physical differences from print but also by the unique 
skills and strategies it involves (Coiro, 2003; Leu et al., 2004). While printed 
texts are linear and bounded by pages that function as visual and structural 
organisers, digital texts may be continuous, non-continuous, fragmented, or 
distributed across multiple linked environments (Chen, 2017). Traditional 
printed texts typically involve stable visual layouts with limited multimodal 
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features, whereas digital texts often incorporate hyperlinks, images, audio, 
video, and interactive elements that require readers to navigate dynamic, 
multimodal spaces (Kress, 2003). 

At the cognitive level, digital reading extends traditional comprehension 
processes by introducing additional tasks such as searching for information, 
evaluating source credibility, selecting relevant content, and synthesising 
information across multiple texts and platforms (Coiro & Dobler, 2007; Leu 
et al., 2015). These tasks place higher demands on strategic regulation and 
metacognitive monitoring, as readers must judge the relevance, credibility, 
and usefulness of information in order to decide which sources to follow and 
which navigational paths to pursue (Cho & Afflerbach, 2015; Coiro, 2011). 
In this sense, navigation decisions themselves become part of the 
comprehension process.  

A fundamental structural difference is the shift from linear to non-linear 
reading pathways. Paper-based texts typically follow a linear, sequential 
structure, where readers progress through content in an orderly manner, 
guided by the physical layout of pages and chapters. This structure supports 
coherence-building, as information is encountered in a fixed order, aiding 
comprehension and memory or recall (Mangen et al., 2013). In contrast, 
nonlinear reading refers to engaging with text in a non-sequential manner, 
where readers do not follow a traditional linear path. This type of reading is 
common in digital environments, where users interact with hyperlinked texts, 
images, sidebars, and multimedia elements. Nonlinear reading allows for 
flexible navigation, jumping between sections, skimming content, or 
exploring different parts of a webpage based on interest or need. Unlike 
linear print texts, where coherence is supported by a fixed textual sequence, 
nonlinear digital reading requires readers to continuously monitor their 
understanding, integrate dispersed information, and make navigational 
decisions to maintain coherence across discontinuous content (Kintsch & 
Mangalath, 2011; Zumbach & Mohraz, 2008). These processes may impose 
additional cognitive demands compared to linear reading, particularly with 
respect to the memory, as readers need to hold and manipulate more 
information at once, such as links, multimodal content, and navigation paths. 
Not all digital reading is nonlinear. For example, reading a novel on an e-
reader may preserve linear structure. Thus, nonlinearity is defined more by 
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interactivity and navigation choices than by the medium itself (Shneiderman, 
1989).  

The shift from paper-based to digital reading environments extends 
classical cognitive models of reading, which were originally developed to 
explain comprehension of continuous, printed text. Models such as 
Rumelhart’s interactive model and Kintsch’s Construction–Integration 
framework assume a continuous flow of input from a stable text, processed 
through bottom-up and top-down mechanisms to form a coherent situation 
model. In digital contexts, however, readers construct meaning from 
discontinuous, multimodal, hyperlinked fragments. The principles of 
bottom-up and top-down processing remain relevant, but digital reading 
introduces additional requirements: navigational decision-making, source 
evaluation, multimodal integration, and management of increased cognitive 
load of dispersed content across multiple semiotic channels (Afflerbach & 
Cho, 2009; Murphy & Arciuli, 2024; Zumbach & Mohraz, 2008). In digital 
contexts, these adaptive processes take the form of what Afflerbach and Cho 
(2009) describe as constructively responsive online reading, where readers 
dynamically adjust their strategies in response to changing digital contexts 

Moreover, distractions in traditional paper reading are mostly external, 
occurring outside the printed text. Readers need to maintain focus and 
attention and block out surrounding stimuli. In contrast, distractions in 
digital reading can be internal, such as hyperlinks, pop-ups, and multimedia 
elements that pop up simultaneously while reading. These features can 
compete for the reader’s attention, making it more difficult to maintain 
focus, even for the most self-disciplined learners (Rosén & Gustafsson, 
2016). Managing distractions in digital reading requires not only the ability to 
stay focused despite these interruptions but also the skill to critically evaluate 
the relevance of incoming information.  

While these cognitive perspectives highlight the processing challenges of 
digital reading, they do not fully capture the social and cultural dimensions 
of how reading practices evolve in online contexts. The New Literacies 
Studies (NLS) framework, however, directly engages with these social and 
cultural dimensions. Rather than treating reading literacy as a fixed set of 
technical skills or competencies, NLS reconceptualises it as a context-
dependent process of meaning-making, a socially-situated and dynamic 
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practice, continuously changing in response to evolving technologies, 
communicative norms, and cultural practices (Lankshear & Knobel, 2006; 
Leu et al., 2004; Sefton-Green et al., 2016). Digital literacies involve practices 
such as commenting, sharing, remixing, and collaborative meaning-making, 
which extend beyond comprehension into networked engagement and 
evaluative stance-taking. From this perspective, literacy becomes plural, 
shaped by context, community norms, and communicative purposes 
(Lankshear & Knobel, 2007). 

According to Leu et al. (2004), digital literacy involves a broader set of 
skills, strategies, and dispositions than traditional paper-based reading alone. 
Readers must actively formulate researchable questions, navigate search 
engines strategically to locate information, critically evaluate the reliability 
and credibility of diverse online sources, synthesise information from 
multiple modes and platforms into a coherent understanding, and 
communicate or apply that understanding within networked contexts. In this 
sense, digital literacy is not only about accessing information but also about 
participating in broader networks of meaning-making, where reading and 
writing are deeply social and collaborative acts. Leu et al. (2004) and Coiro 
(2008) emphasise that this evaluative dimension becomes particularly 
significant in digital contexts, where information is abundant but uneven in 
quality, requiring readers to discern credibility, bias, and relevance. 

Thus, while traditional comprehension processes remain foundational, 
digital reading introduces additional navigational, evaluative, and 
metacognitive demands that are not fully captured by print-based literacy 
constructs (Coiro, 2011; Hahnel et al., 2016). However, large-scale 
assessments such as PIRLS and its digital extension, ePIRLS, operationalise 
digital reading in more constrained ways. 

In the PIRLS 2016 framework (Mullis & Martin, 2015), ePIRLS is 
introduced as an assessment of online reading, designed to apply the 
established PIRLS comprehension processes within a digital interface rather 
than to assess a separate construct of digital literacy. This positioning treats 
the shift from print to screen as a matter of delivery mode rather than 
conceptual expansion. However, the ePIRLS design inherently incorporates 
structural features, such as fragmented presentation, hyperlink-based 
navigation, and interface-dependent information access that differ 
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fundamentally from the linear, continuous format of paper-based PIRLS. 
These features align with competencies identified in digital literacy research, 
including nonlinear navigation, synthesis of dispersed information, and 
strategic decision-making across access pathways (Afflerbach & Cho, 2009; 
Coiro, 2011; Leu et al., 2004). This creates a conceptual tension: if such 
competencies are integral to contemporary reading, then ePIRLS measures 
construct-relevant skills absent from the paper-based PIRLS. Conversely, if 
the framework treats navigation as incidental, as evidenced by design 
elements like the guided avatar, which redirects struggling students, then 
these digital demands constitute a construct-irrelevant mode effect, that is 
variance in performance attributable to features of the digital interface rather 
than to reading comprehension itself. In either case, the claim of construct 
equivalence across delivery modes —that PIRLS and ePIRLS capture the 
same underlying reading construct—becomes contestable. Whether ePIRLS 
represents a modest delivery variation or a significant shift towards a 
different reading construct is, therefore, a central validity issue examined in 
this dissertation. 
 
 



 

 

Chapter 3 Test Administration 
Mode in Educational 
Assessment 

Research on mode comparability in reading assessments has developed along 
two main strands. The first, grounded in literacy and reading process 
research, emphasises that digital reading introduces distinct navigational and 
interactional demands, which may alter the cognitive processes involved in 
comprehension (Coiro, 2011; Leu et al., 2015). The second, situated within 
the field of educational measurement, examines whether test scores obtained 
under paper and digital delivery conditions can be treated as equivalent 
indicators of the same construct, or whether digital administration introduces 
construct-irrelevant variance. 

Psychometric and equivalence foundations 
Psychometric studies have approached this question by analysing score 
comparability under controlled testing conditions. Wang et al. (2008) 
conducted a meta-analysis of 11 primary studies comprising 42 independent 
datasets published between 1988 and 2005, most from 2004, examining K–
12 standardised reading assessments. They found that mode differences were 
minimal when the same students completed identical content across modes 
under matched administration conditions but increased when between-
group designs or interface differences were introduced. This finding 
underscores that mode effects are not inherent but emerge from delivery 
factors that interact with construct representation. This aligns with a broader 
measurement principle that any change in assessment conditions, including 
shifts in format or administration mode, can threaten the comparability of 
scores over time (Fishbein et al, 2018; Strietholt & Rosén, 2016). Jerrim 
(2016) has also noted that such effects can interact with student 
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characteristics, raising questions of fairness when certain groups are 
advantaged or disadvantaged by the test medium for reasons unrelated to the 
construct being measured. 

Synthesised evidence from meta-analyses 
Meta-analytic research consistently reports a paper mode advantage in 
reading comprehension, although the mechanisms emphasised differ across 
studies. Delgado et al. (2018), synthesising 54 studies published between 
2000 and 2017 involving upper-primary to university-level readers, found 
that this advantage increased under time pressure and for informational texts, 
suggesting that digital reading may interfere with integrative processing. 
Kong et al. (2018), analysing 17 studies published during the same period 
(2000-2017), focused on the cognitive level of comprehension and found 
that medium effects were more pronounced for inferential than for surface-
level recall, indicating that digital reading may impose additional cognitive 
load when deeper integration is required. Clinton (2019), in a systematic 
review and meta-analysis of 33 experimental studies published between 2008 
and 2018, added a metacognitive dimension to this pattern by showing that 
while reading speed did not differ significantly across media, digital readers 
displayed higher confidence despite lower comprehension accuracy, 
indicating weaker calibration when reading digitally. Taken together, meta-
analyses based primarily on secondary and post-secondary samples indicate 
a consistent paper mode advantage. However, moderator analyses across 
these syntheses (Clinton, 2019; Delgado et al., 2018; Kong et al., 2018) 
indicate that when cognitive demands are low, such as in short narrative 
texts, surface-level recall tasks, or in the absence of time pressure, differences 
between paper and digital formats diminish. These meta-analyses 
predominantly include older students whose reading routines were likely 
formed in educational contexts where paper-based reading was the norm. 
Although age effects were not isolated explicitly, the dominance of such 
samples suggests that the observed paper mode advantage may, at least in 
part, reflect established paper-oriented reading habits rather than inherent 
superiority of the medium.  
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This pattern is particularly relevant for PIRLS. Administered to Grade 4 
students, PIRLS uses short, self-contained literary and informational texts 
with cognitive load and time pressure calibrated for a young audience, 
whereas ePIRLS focuses exclusively on informational texts. Meta-analytic 
evidence from print–digital reading research suggests that assessments with 
this profile (short, self-contained texts and calibrated time constraints) are 
unlikely to exhibit large or systematic mode effects. Consistent with this 
expectation, the PIRLS 2016 results did not show a uniform international 
direction of mode advantage, with students in some countries performing 
better on paper and others better in the digital format (Mullis et al., 2017). 

This developmental dimension is echoed in findings focused on younger 
populations. Salmerón et al. (2024), in a narrative synthesis and meta-analytic 
review of 59 studies using handheld devices, showed that the screen 
inferiority effect was stronger among undergraduates, whereas studies 
involving school-age pupils in classroom settings yielded small or non-
significant effect sizes. Similarly, Li and Yan (2024), in a meta-analysis of 78 
studies published between 2003 and 2023, found that digital formats could 
match or outperform paper when shorter texts and interactive 
comprehension formats were used, particularly among younger readers. 
Furenes et al. (2021), synthesising 39 studies reported in 30 articles on digital 
storybooks involving children aged 1–9, compared strictly equivalent paper 
and digital storybooks for very young children and documented lower 
comprehension scores in the digital condition. However, they also 
demonstrated that this pattern depended strongly on the design of the digital 
format. When the digital storybooks simply replicated the paper version, 
comprehension scores were lower for the digital mode. In contrast, when the 
digital version incorporated story-congruent enhancements intended to 
support meaning-making, this disadvantage in the digital mode was reduced 
or eliminated, indicating that performance differences were linked to design 
quality rather than the medium itself. These findings suggest a potential 
developmental pattern: older, proficient readers more frequently exhibit a 
digital mode disadvantage, whereas early and middle-grade readers may not 
show a consistent disadvantage, and may even benefit from digital formats 
that are designed with age-appropriate scaffolds. 
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These observations align with the conceptual synthesis offered by Singer 
and Alexander (2017), who, in a systematic review of 36 studies published 
between 1992 and 2017, argued that medium effects should not be 
understood as fixed properties of paper or digital formats but as contingent 
outcomes shaped by the interaction of reader characteristics, task demands, 
cognitive engagement, navigation demands, and interface design. From this 
perspective, differences in comprehension across paper-based and digital 
assessments should be interpreted not as inherent properties of the medium 
but as indicators of how design, familiarity, and regulatory demands interact 
in assessment contexts. 

Mode effects in international large-scale 
assessments (ILSAs) 
Large-scale assessment studies provide an important reference point for 
evaluating the extent to which paper-based and digital reading assessments 
can be considered comparable. Questions of comparability are not new and 
arise even within the same mode across assessment cycles. Strietholt and 
Rosén (2016), in their study on linking paper-based IEA reading studies 
across four decades, demonstrate that even without a change in medium, 
modest shifts in item formats, content coverage, or population definitions 
can compromise the comparability of scores over time. Their findings 
highlight a fundamental measurement principle: long-term score 
interpretation depends on how the reading construct is enacted in the 
assessment, not just on the existence of a shared statistical scale. This is an 
important methodological caution when interpreting differences between 
PIRLS and ePIRLS, as it suggests that not all variance can be attributed 
purely to the mode effect without considering the specific operationalisation 
of the construct in the digital environment. 

Extending this concern to cross-mode comparisons, explicit mode 
effects have been documented in several ILSAs. Jerrim (2016), analysing the 
PISA 2012 mathematics assessment where the same students completed 
both paper and computer versions, found that scores shifted substantially 
for many countries simply because the delivery mode changed. Around a 
third of education systems exhibited performance gaps of at least 10 PISA 
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points and differences persisted even on items without complex interactive 
features. This indicates that the mode itself can shift performance patterns 
on a large scale. Importantly, Jerrim also observed that score variation 
decreased and the performance gap between socio-economic groups 
weakened in the computer version, suggesting that the digital format may 
compress differences between students in ways that reflect familiarity and 
test-taking strategies rather than mathematical proficiency.  

Similarly, Fishbein et al.’s (2018) TIMSS (Trends in International 
Mathematics and Science Study) item equivalence study provides 
complementary evidence at the item level, showing that mathematics items 
presented digitally tended to be more difficult than their paper-based 
equivalents due to interface-related demands such as scrolling or using digital 
tools. Although both studies examined mathematics, their findings are 
relevant to digital reading assessments like ePIRLS, as they highlight how 
digital interfaces in international large-scale assessments (ILSAs) can 
introduce challenges that affect how students engage with tasks and 
demonstrate their skills.   

Against this backdrop, the results from the PIRLS 2016 cross-mode 
comparison are particularly revealing. The findings revealed no consistent 
international pattern in mode differences: seven education systems scored 
higher on ePIRLS, five scored higher on the paper-based version, and two 
showed no meaningful difference between the modes (Mullis et al., 2017). 
This variation poses a significant challenge to score equivalence, as it 
occurred despite both tests being derived from a common reading 
framework. The fact that the mode advantage favoured different countries 
indicates that digital delivery is not measurement-neutral and strongly 
suggests that performance on ePIRLS is influenced by a complex interaction 
between traditional reading ability and digitally specific competencies, such 
as navigation and online information literacy. 

Using the same PIRLS–ePIRLS 2016 dataset, Mirazchiyski & Gershteyn 
(2024) confirm that these system-level mode differences exist but find no 
single unified international pattern. They tested whether these differences 
could be traced to system-level ICT-related factors (e.g., number of 
computers per student) but found only limited and country-specific 
associations, leaving the mechanisms behind the divergent national patterns 
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only partly identified. Complementing this system-level view, within-country 
modelling using Ireland’s PIRLS–ePIRLS 2016 sample by Gilleece and 
Eivers (2018) found that students’ digital engagement profiles related 
differently to performance on each mode. Daily internet browsing was 
positively associated with ePIRLS achievement, whereas frequent computer 
use for schoolwork was negatively related to performance. They suggested 
this pattern likely reflects contextual and compensatory factors, indicating 
that the quality and purpose of digital use matter more for performance than 
the frequency of use alone. 

In addition, Rosén and Gustafsson (2016) analysed IEA data and found 
that increased home computer use was negatively associated with reading 
achievement across countries, potentially due to the displacement of 
dedicated reading time with other computer activities. Their findings 
highlight that broader patterns of technology use outside school can 
influence reading performance trends in large scale assessments.  

Insights from individual experimental and 
correlational studies 
A complementary body of smaller-scale experimental and correlational 
research provides further insight into the cognitive and behavioural 
mechanisms behind mode effects, often illustrating the principles identified 
in larger-scale syntheses and assessments. Research indicates a consistent 
advantage for paper-based reading comprehension over digital formats, a 
finding attributed to several interrelated factors concerning cognitive 
processing, interaction with the reading interface, and broader reading habits. 

Lenhard et al. (2017), in an experimental study with 1 308 German 
primary and lower-secondary students, found that reading comprehension 
scores were consistently lower in the digital version of a standardised test 
compared with its paper counterpart. The difference was most pronounced 
among younger and lower-performing readers, suggesting that the digital 
format imposed additional processing demands and encouraged a faster, less 
reflective reading style. This aligns with broader evidence of a speed–
accuracy trade-off, in which students, particularly younger ones, respond 
more quickly on screen but with reduced accuracy, suggesting a shift toward 
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more superficial processing. This is consistent with experimental work on 
continuous linear reading, where even when textual content is identical, 
digital presentation imposes additional cognitive demands related to 
navigation and spatial orientation. In a controlled study with lower secondary 
students, Mangen et al. (2013) showed that scrolling and the absence of stable 
spatial cues on screen disrupted the construction of a coherent mental model 
of the text, resulting in significantly lower comprehension scores compared 
to paper. Evidence from primary school settings confirms that such mode 
effects persist even when assessments are specifically designed for classroom 
use. Seifert and Paleczek (2022) found that third-grade pupils performed 
consistently better on the print version of a German reading comprehension 
test than on the tablet-based version, despite identical content. They attribute 
this difference not only to familiarity effects but also to mode-specific 
response formats, such as drag-and-drop inputs and segmented item 
presentation, which introduce additional interaction demands and slow 
down effective retrieval and verification processes.  

Støle et al. (2020), using a large Norwegian within-subjects design where 
the same fourth-grade students completed both paper and digital versions of 
the national reading test, found lower scores on the digital version, with the 
negative impact most pronounced among high-performing girls, likely 
reflecting the cognitive demands of scrolling. In contrast, Buerger et al. 
(2019), in a study with 1 163 German seventh graders, found no overall test-
level mode effect, but paper-mode items were easier when layout and 
interface features differed between versions, indicating that digital formats 
can approximate paper-based performance under tightly controlled design 
conditions. A neutral-mode study by Porion et al. (2016) further reinforces 
this interpretation, reporting no difference between print and screen reading 
among French secondary students when the digital presentation was 
carefully controlled to emulate paper conditions (single-page view, no 
scrolling, matched layout). Taken together, these findings indicate that mode 
effects, such as lower digital-format scores observed under typical school-
based testing conditions, tend to disappear when the digital interface closely 
replicates paper presentation. This suggests that digital mode disadvantages, 
when they occur, arise primarily from interface or navigation differences 
rather than from inherent properties of the medium. 
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Furthermore, the type of reading undertaken matters. Duncan et al. 
(2016), analysing data from 1 239 British adolescents aged 11–18, found that 
only regular reading of longer, continuous print texts, such as books, 
predicted higher-order comprehension processes like inference-making and 
differentiated more proficient readers from weaker ones, whereas frequent 
engagement with short digital texts showed no such benefit. In this sense, 
the performance patterns favouring print are not a simple artefact of the 
medium but reflect the interaction between interface affordances, cognitive 
processing depth, and reading practices and habits. 

Although advantages for digital reading are reported less often than print-
based benefits, a few classroom-based studies have suggested localised gains 
tied to specific digital designs. Two of these studies employed augmented 
reality (AR) environments, digital formats that enrich text with interactive 
multimedia features such as animations, narration, or sound effects. Bursalı 
and Yılmaz (2019) and Danaei et al. (2020) reported higher comprehension 
when AR-enhanced materials were used, with effects concentrated on 
inferential items rather than surface recall. The former also reported better 
four-week retention. However, both studies were small-scale, quasi-
experimental, and confounded the effects of the medium with those of 
multimedia enhancement, limiting the interpretability of their findings. Chen 
and Chen (2014) likewise observed improved inferential comprehension 
when a collaborative digital annotation system with self-regulatory scaffolds 
was introduced, although the gains likely stemmed from the embedded 
instructional supports rather than from the digital medium itself. Hsiao and 
Chen (2015) observed a small comprehension advantage for an e-reader 
version of a single story among third-grade students, but allocation 
procedures and familiarity controls were limited. Similarly, Kaman and 
Ertem (2018) reported short-term fluency gains and reduced reading errors 
for low-performing fourth graders using tablets, but the small, selected 
sample and absence of a robust control group constrain the validity and 
generalisability of the results. These studies point to design-contingent 
benefits observed under narrow experimental conditions, providing limited 
evidence for any general digital advantage in reading comprehension. 

Taken as a whole, the body of research reviewed in this chapter 
demonstrates that mode-related performance differences are neither uniform 
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nor intrinsic to the medium. Patterns favouring print are often observed 
when tasks demand sustained comprehension and integrative processing, yet 
digital formats can offer situational benefits when designed with supportive 
scaffolds or multimedia features. When paper and digital versions are closely 
matched in layout and interaction demands, performance differences tend to 
diminish. Thus, many observed gaps likely reflect a combination of 
cognitive-processing demands, interface constraints (such as scrolling or 
navigation structures), and methodological factors (such as task familiarity or 
test order), rather than any inherent superiority of one mode. Accordingly, 
comparability must be demonstrated empirically within each assessment 
framework rather than assumed a priori. 





 

 

 

Chapter 4 A Validation 
Framework for Comparability of  
Paper and Digital Reading 
Assessments 

Assessing reading literacy across different delivery modes, digital and paper-
based, raises critical questions about the comparability of test scores. In this 
dissertation, comparability is interpreted through the lens of validity. Validity 
is a fundamental concept in educational measurement, ensuring that 
assessments accurately measure what they are intended to measure and that 
the inferences drawn from test scores are adequately supported (Kane, 2006; 
Messick, 1989). Alongside validity, reliability is another core concept in 
educational measurement, referring to the consistency of measurement 
across administrations or contexts (Field, 2009). While validity focuses on 
the soundness of the inferences drawn from assessment results (Kane, 2006), 
reliability concerns the consistency of measurement (Field, 2009). Although 
reliability is necessary for validity, it is not sufficient on its own (Messick, 
1989).  

The concept of validity has undergone significant theoretical 
development. Earlier psychometric traditions treated content, criterion-
related, and construct validity as separate categories, with some traditions 
prioritising criterion evidence (Angoff, 1988; Cronbach, 1971). This 
segmented view shifted when Messick (1989) proposed a unified conception 
of validity, positioning construct validity as the overarching framework 
within which content and criterion evidence function as sources of support 
rather than as separate types. Within this unified perspective, threats to 
validity may arise from construct underrepresentation, when essential 
elements of the construct are not captured, and from construct-irrelevant 
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variance, when performance is influenced by factors unrelated to the 
construct being measured (Messick, 1989). 

In the context of this dissertation, validity is focused specifically on the 
extent to which PIRLS and ePIRLS test scores can be interpreted as 
comparable indicators of reading literacy, and whether these interpretations 
remain consistent across the two different formats, student populations, and 
educational contexts. Drawing on Kane’s (2006) argument-based approach 
to validation, this dissertation treats validity not as a context-independent 
property of the test itself, but as an evaluation of how well the proposed 
score interpretations are supported by evidence and argument, a view that 
has been applied across both quantitative research based on large-scale 
assessment data (Johansson, 2013) and qualitative classroom-based 
assessment research (Skar, 2013). Therefore, the focus is not on whether 
PIRLS or ePIRLS are ‘valid’ in an absolute sense, but on whether 
interpretations of reading literacy scores remain comparable after the 
transition from paper-based to digital assessments. 

Building on this conceptual foundation, three interrelated aspects of 
validity (construct, content, and criterion) are examined to evaluate the 
comparability of PIRLS and ePIRLS. Construct validity refers to whether a 
test truly measures the theoretical construct it claims to measure. A critical 
aspect here is factorial validity, which evaluates whether the assessments 
share the same underlying factor structure. If the structure differs, this may 
indicate that the assessments are not tapping into the same construct. In the 
present context, this means asking whether both PIRLS and ePIRLS measure 
the same underlying cognitive skills or if format-specific demands alter what 
is being measured. Two related concepts within construct validity are 
discriminant validity and convergent validity. Discriminant validity addresses 
whether digital and paper-based assessments measure distinct constructs, or 
whether they are so similar that they cannot be differentiated. Convergent 
validity examines whether two different measures, which are intended to 
assess the same construct, are highly correlated.  

Content validity ensures that test items comprehensively cover the 
domain of interest. In the context of reading comprehension, this means that 
both digital and paper-based assessments must represent essential aspects 
such as retrieving explicitly stated information, making straightforward 
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inferences, interpreting and integrating ideas, and evaluating and critiquing 
content. Establishing content equivalence ensures that any observed 
differences in performance reflect true ability differences rather than format-
related artifacts. This also has implications for fairness, as differential item 
functioning across formats could disadvantage certain student populations. 
Content validity forms the foundation for generalising results beyond 
specific test conditions and supports the fairness of score interpretations 
across groups. 

Criterion validity evaluates how well test scores correlate with an external 
benchmark or criterion and is typically divided into concurrent and 
predictive validity. While predictive validity addresses the ability of a test to 
predict future outcomes, concurrent validity focuses on how well test results 
align with external measures or judgments obtained at the same time. 
Concurrent validity is conceptually close to convergent validity, but the 
distinction lies in focus: convergent validity focuses on how well test results 
correlate with other measures of the same construct, whereas concurrent 
validity examines how well test results relate to an external outcome or 
performance measure that may not assess exactly the same construct. Both 
forms of criterion validity are valuable for assessing whether test results have 
practical, real-world relevance. 

The interpretive and validity arguments 
Kane’s argument-based approach conceptualises validation as constructing 
and evaluating an interpretive argument about what scores mean and how 
they are used, supported by empirical evidence and logical reasoning (Kane, 
2006; Kane, 2013). Consistent with Messick’s (1989) unified view (validity = 
construct validity), content-, criterion-, and other evidence are integrated as 
support for specific inferences (scoring, generalisation, extrapolation, 
implications) rather than as separate types (Cook et al., 2015). Content 
validity supports the generalisation inference by ensuring task comparability 
across formats; construct validity supports both generalisation and 
extrapolation by confirming consistency of the cognitive processes 
measured; and criterion validity strengthens extrapolation by theoretically 
expected associations with relevant external indicators. Evidence about 
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consequences and fairness informs the implications inference. This shift is 
important because it moves from treating validity as a static, fixed property 
of a test to treating it as a dynamic process of justification.  

This approach responds to the practical challenges posed by earlier 
frameworks, including Messick’s (1989) unified validity theory, which, 
although conceptually comprehensive, often resulted in theoretical 
complexity that hindered its practical application (Johansson, 2013). Kane’s 
model addresses this gap by organising validation around a chain of 
inferences, each of which requires explicit justification through empirical 
evidence and sound reasoning. Drawing on Cronbach and Meehl’s (1955) 
concept of validity arguments and Toulmin’s (1958) model of argumentation, 
Kane’s framework emphasises the coherence, plausibility, and evidential 
backing of score-based interpretations. The overall strength of the argument 
depends on the strength of these inferential links within this chain: if any of 
them are unsupported, the entire interpretive claim becomes questionable.  

An important distinction in Kane’s framework is between the interpretive 
argument and the validity argument. First, the interpretive argument sets out 
the intended claims about what the scores mean: it articulates the chain of 
inferences linking observed test performances to broader interpretations of 
ability or achievement. These inferences typically include the scoring 
inference (from performance to observed score), the generalisation inference 
(from observed score to universe score, i.e., performance across the wider 
domain of tasks), the extrapolation inference (from universe score to the 
target construct, such as reading literacy), and the implication inference (from 
construct representation to decisions, uses, or consequences). Then, the 
validity argument evaluates whether each link is adequately supported (Kane, 
2006).  

In this dissertation, the interpretive argument concerns whether paper-
based (PIRLS) and digital reading (ePIRLS) scores can meaningfully be 
interpreted as indicators of the same underlying construct of reading literacy. 
PIRLS is designed as a trend study to track change in reading literacy over 
time. While ePIRLS is positioned as applying PIRLS comprehension 
processes in an online environment (Mullis & Martin, 2015), whether the two 
formats warrant the same construct interpretation is examined empirically in 
this dissertation. 
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Applying this structure, the first step is the scoring inference, which links 
performances to observed scores via scoring keys and coding procedures. In 
the present dissertation, the scoring inference is not examined empirically 
but is taken as established on the basis of existing documentation, including  
PIRLS 2016’s standardised coding guides, international coder training, 
documented reliability studies and quality assurance procedures (Foy et al., 
2017). Building on this, the present analyses examine (1) whether scores are 
comparable across delivery modes and groups (generalisation), (2) whether 
they mean the same thing with respect to the reading construct 
(extrapolation), and (3) whether their uses and consequences are equitable 
(implications). If any of these links fail, the claim that PIRLS and ePIRLS 
support the same interpretation is not warranted. Figure 1 summarises the 
interpretive chain adopted in this dissertation, indicating where traditional 
validity evidence (content, construct, criterion) maps onto Kane’s inferences 
and where fairness considerations bear on implications. 
 
 

 
Figure 1 Chain of validity inferences for interpreting PIRLS/ePIRLS scores. 

Interpretive claims  
• Claim A (Generalisation – across modes): PIRLS and ePIRLS scores 

reflect the same construct of reading comprehension and can be 
generalised across different test formats.  
Assumption: Mode effects (paper vs. digital) do not introduce 
construct-irrelevant variance (performance differences attributable to 
format-specific demands rather than reading comprehension itself) that 
threatens comparability.  
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Potential threat: If digital-specific skills (e.g., navigation, locating 
information) systematically affect performance, then PIRLS and 
ePIRLS may not be measuring the same construct. 

• Claim B (Generalisation – across groups/substantive fairness): PIRLS 
and ePIRLS scores are comparable across student subgroups (e.g., 
gender, SES, digital habits). 
Assumption: Performance differences reflect reading ability rather than 
subgroup-specific background characteristics or digital habits. 
Potential threat: If subgroup performance is differentially influenced by 
background characteristics or digital habits, the comparability and 
fairness of interpretations are undermined. 

• Claim C (Extrapolation): PIRLS and ePIRLS scores can be 
meaningfully extrapolated to later academic outcomes (e.g., grades in 
core subjects, GPA). 
Assumption: Reading literacy measured in Grade 4, regardless of 
format, predicts later achievement. 
Potential threat: If digital and paper-based scores diverge in predictive 
validity, this indicates that format alters what is being measured and 
challenges extrapolation. 

To warrant the same construct interpretation across modes, (i) the 
reading comprehension construct as measured in paper- and digital-based 
assessments  must be equivalent across paper and digital delivery; (ii) group 
differences should be consistent across modes after accounting for the same 
background factors, and items should not systematically favour or 
disadvantage any group in one mode more than the other; and (iii) predictive 
relations to later outcomes must be similar across modes. Systematic 
deviations on any of these points weaken the comparability claim. 

Although fairness is not treated as a separate inference in Kane’s 
framework, it is closely related to the generalisation and implication 
inferences. At the level of generalisation, fairness requires that score 
interpretations are equally valid across groups, free from construct-irrelevant 
variance that could advantage or disadvantage certain students. At the level 
of implications, fairness concerns whether score-based decisions have 
equitable consequences across groups. Kane (2010) further distinguishes 
between procedural fairness, which refers to equal treatment in 
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administration and scoring, and substantive fairness, which refers to whether 
interpretations and decisions are equally valid across groups. In this 
dissertation, the focus is on substantive fairness, since the concern is whether 
digital and paper-based reading assessments provide comparable 
interpretations and consequences for different student groups. The validity 
argument, in contrast, evaluates whether the inferences and assumptions of 
the interpretive argument are actually supported by empirical evidence and 
reasoning. In other words, while the interpretive argument lays out what is 
claimed, the validity argument asks whether those claims are justified. 

 





 

 

Chapter 5 Methodology 

This chapter outlines the data sources, sampling strategies, variables, and 
analytical methods employed in this thesis. It presents the design and 
purpose of the PIRLS and ePIRLS assessments, as well as the integration of 
Swedish register data to enable longitudinal analysis. The analytical strategy 
is framed through Kane’s argument-based approach to validity, outlining 
how each study contributes to the overall validity argument. Finally, ethical 
considerations are also discussed. 

Data sources and sampling 
This thesis used data from PIRLS 2016 and its digital extension ePIRLS 
2016, together with linked Swedish register data. PIRLS includes measures 
of students’ paper-based and digital (ePIRLS) reading achievement and 
background questionnaires completed by school principals, teachers, and 
parents/caregivers, providing information about home and school 
environments. In 2016, the Swedish National Agency for Education linked 
the PIRLS/ePIRLS data to official registers containing students’ later school 
grades and basic background characteristics, enabling longitudinal follow-up 
of the fourth-grade cohort through Grades 6 and 9. 

Study I used data from PIRLS and its digital extension ePIRLS across 
fourteen participating countries plus two benchmarking entities: Abu Dhabi, 
Canada, Chinese Taipei, Denmark, Dubai, Georgia, Ireland, Israel, Italy, 
Norway, Portugal, Singapore, Slovenia, Sweden, the UAE, and the USA. 
Because the aim of Study I was to examine the overall comparability of 
paper-based and digital assessments across the broadest possible set of 
education systems, both countries and benchmarking entities were included. 
Study II used the same dataset but excluded the two benchmarking entities 
(i.e., Abu Dhabi and Dubai), focusing only on the fourteen participating 
countries. This exclusion was made to ensure that the analysis reflected 
nationally representative education systems, as benchmarking participants 
represent subnational jurisdictions with their own sampling frames and 
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stratification procedures that differ from those used in full national samples 
(LaRoche et al, 2017). Study III focused on the Swedish subsample (PIRLS 
+ ePIRLS data for Sweden) and linked these results to Swedish register data. 

PIRLS employs a two-stage random sample design to achieve nationally 
representative and internationally comparable samples. Targeting students in 
their fourth year of formal schooling (approximately 10 years old), the study 
first selects schools through a probability-proportional-to-size method 
(PPS), stratified by factors such as region or school type to enhance 
representativeness. In the second stage, intact classes are randomly chosen 
within selected schools. To mitigate non-response bias, PIRLS pre-assigns 
two replacement schools for each initially sampled school. A country’s 
sample is considered acceptable if it achieves either an 85% participation rate 
among originally sampled schools and a minimum classroom participation 
of 95% and a student participation of 85% or a minimum weighted overall 
participation rate of 75% when replacement schools are included (Martin et 
al., 2017, Ch. 3, p. 3.10). Schools may be excluded due to remoteness, 
extremely small size, or non-alignment with the national curriculum, while 
students with severe disabilities or limited test-language proficiency (less than 
one year of instruction) may also be excluded, provided total exclusions do 
not exceed 5% of the national target population. PIRLS aims for a minimum 
of 150 schools and 4 000 students per country to ensure statistical accuracy 
and precision, with adjustments (additional schools and students) for 
countries participating in additional assessments or those with smaller class 
sizes (LaRoche et al., 2017). Benchmarking participants follow the same two-
stage design but within their own subnational sampling frames, typically 
stratified by local administrative zones, curriculum tracks, or language 
groups, to ensure representativeness within their jurisdiction rather than at 
the national level (Martin, Mullis, & Hooper, 2017, Ch. 3). 

PIRLS and ePIRLS test design 
In the PIRLS assessment, each student reads two passages, typically 500–800 
words each, and answers about 12 questions after each text. In 2016, the 
assessment comprised 12 blocks (6 literary, 6 informational), which were 
rotated across 16 booklets using a matrix design. Each booklet contained 
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two blocks and was administered in two 40-minute sessions (one literary, one 
informational), with a mix of multiple-choice and constructed-response 
items. Each booklet was structured to include a variety of question types, 
comprising both multiple choice (with one correct answer among four 
alternatives) and constructed-response questions, where pupils were asked to 
provide a written response. Multiple choice items were scored with 1 point 
and constructed-response items scored from 1 to 3 points (1 or 2 for short-
answered items and 3 for extended-answered items). The exact total of 
points varied across texts. (Martin et al., 2015). Each block had 
approximately seven multiple-choice questions and three or four 
constructed-response questions. Figure 2 illustrates the linear, continuous 
structure of a PIRLS passage, typical of the paper-based assessment format, 
while Figure 3 provides examples of both multiple-choice and constructed-
response items. 
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Figure 2 Example PIRLS passage (Enemy Pie, PIRLS 2016 released item). 
Source: Mullis and Martin (2015), PIRLS 2016 Assessment Framework, Appendix B. 
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Figure 3 Examples of PIRLS multiple-choice and constructed-response items. 
Source: Mullis and Martin (2015), PIRLS 2016 Assessment Framework, Appendix B. 

 
 



 

 

In 2016, PIRLS was expanded with ePIRLS, a computer-based 
assessment of online reading in a simulated internet environment. 
Participation in ePIRLS required participation in PIRLS. Fourteen countries 
and two benchmarking participants took part, typically with the same 
students completing ePIRLS assessment a day after taking the PIRLS test. 
This within-student linking design strengthens comparability by reducing 
between-group confounds. However, unlike the identical-content designs 
recommended for strict mode-equivalence studies (Wang et al., 2008), PIRLS 
and ePIRLS used different passages. Consequently, observed differences 
reflect a blend of mode and content-related factors, indicating that variations 
in performance may arise not only from the intended reading construct but 
also from differences in how that construct is represented across formats. 
ePIRLS presented pupils with school-like assignments in science and social 
studies domains. Led by a teacher avatar, pupils were asked to navigate 
through multiple, interconnected webpages containing both textual and 
visual information, engaging with an interactive on-screen task structure. It 
consisted of four school-based online reading tasks, each of which involved 
2–3 different websites totaling five to ten webpages (Martin et al., 2015). 
Pupils were assigned two tasks, with each task designed to last up to 40 
minutes. A simulated search results page was presented to the students, who 
were asked to click on the most appropriate result in order to find the 
information requested. Pupils were directed to a website which contained 
short texts and were expected to navigate through the website, by clicking 
on words or pictures to find definitions or information and go forward by 
clicking the right sentence/category. The assessment included both multiple-
choice and open-ended items, mirroring the question types in PIRLS. In 
sum, ePIRLS required pupils to engage in school-like online reading tasks 
that involved navigating across multiple interconnected webpages and 
responding to comprehension questions via an on-screen interface (Figure 4 
& 5). 
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Figure 4 Example ePIRLS task interface (Mars) showing a simulated multi-page 

website with tabs/links and the task/question panel.  
Source: PIRLS 2016 ePIRLS Sample Task Demo (IEA), official demonstration video. 
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Figure 5 Example ePIRLS task interface (Mars) with navigation tabs and a multiple-

choice item. 
Source: PIRLS 2016 ePIRLS Sample Task Demo (IEA), official demonstration video. 
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Similarities and differences between paper 
(PIRLS) and digital (ePIRLS) modes 
Within the PIRLS framework, ePIRLS is presented as an extension of 
PIRLS: it assesses the same comprehension processes in an online 
informational context; the skills and strategies are described as parallel to 
PIRLS, with the distinction that tasks occur in a simulated internet 
environment. PIRLS and ePIRLS produce separate achievement scores, 
reported independently for paper-based and digital reading. These design 
choices invite comparison but also raise questions about how the construct 
is represented when online-specific task features are introduced and whether 
potential mode effects—score differences attributable to the format of 
administration rather than true differences in reading proficiency—may 
emerge. One fundamental difference between the two assessments concerns 
the purpose of reading. PIRLS covers two purposes, reading for literary 
experience and reading to acquire and use information, whereas ePIRLS 
focuses exclusively on informational reading. This narrowing of purpose 
means ePIRLS does not aim to capture the same breadth of reading literacy 
as defined in PIRLS, raising questions about construct equivalence. Another 
difference lies in the structure of the assessment: PIRLS presents continuous, 
linear print texts, whereas ePIRLS simulates a nonlinear network of 
webpages in which readers must create their own nonlinear pathways via 
menus, tabs, and links to navigate within and across pages and sites. In 
addition, ePIRLS integrated videos, audio clips, animated graphics, pop-ups, 
and other dynamic features not reproducible in print booklets (Mullis & 
Martin, 2015). These additional navigation and self-regulatory demands 
introduce format-specific requirements that may function as sources of 
mode effects if students’ performance is partly driven by digital navigation 
skills or familiarity with online environments, rather than by reading 
comprehension alone. The framework explicitly notes online demands, such 
as locating appropriate websites or pages, filtering relevance, deciding 
whether to follow links, and maintaining focus amid potential distractions, 
which rely on self-regulatory processes (Mullis & Martin, 2015). To keep the 
emphasis on comprehension, ePIRLS provides brief instructions and uses a 
teacher avatar, which guides students after a time limit, within a closed 
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internet environment. Table 1 summarises key structural differences between 
PIRLS and ePIRLS. 

 

Table 1 Comparison of PIRLS and ePIRLS 

 PIRLS ePIRLS 

Format Paper-based Computer-based 

Structure Linear Nonlinear 

Purpose Literary + Informational Informational 

Material 2 passages (one literary and one 

informational) 

2 tasks, each including 2-3 simulated 

websites (5-10 webpages in total) 

Assignment Booklet with 2 texts Online reading tasks 

Item types Multiple choice + open-ended Multiple choice + open-ended 

Testing time 80 minutes 80 minutes 

 
While PIRLS and ePIRLS provide valuable international insights into 

fourth-grade students’ reading comprehension, several limitations should be 
noted. PIRLS is constrained by strict time limits and relatively short reading 
passages, typically 500 to 800 words, which may limit the depth with which 
more complex comprehension processes can be assessed (Mullis et al., 2023). 
ePIRLS, introduced in 2016, was designed to simulate digital reading 
environments and assess reading comprehension in an online format rather 
than broader digital or internet skills (Mullis & Martin, 2015).  

However, unlike PIRLS, which includes both literary and informational 
texts, ePIRLS focuses exclusively on informational reading. Additionally, 
since students completed PIRLS before ePIRLS, there is a risk for order 
effects to influence performance. Order effects are changes in performance 
attributable to the order in which assessment parts are administered and 
include practice and fatigue. Finally, contextual differences, such as students’ 
access to technology, familiarity with digital formats, and linguistic 
environments, for example keyboard layouts or input methods required for 
different writing systems, may introduce construct-irrelevant variance, 
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complicating international comparisons, raising fairness concerns in cross-
format and cross-national comparisons. 

Variables  
PIRLS provides an overall reading literacy scale as well as two subscales 
reflecting the assessment’s two purposes: reading for literary experience and 
reading to acquire and use information. Student scores are estimated using 
item response theory (IRT) scaling, producing five plausible values per 
student, which can be used to account for measurement uncertainty (Foy & 
LaRoche, 2017). These scores serve as key indicators of students’ reading 
literacy. In Studies I and II, only the informational subscale was used to 
ensure comparability with ePIRLS, which focuses exclusively on 
informational reading in the digital format. In Study III, the overall PIRLS 
reading scale was used alongside ePIRLS scores to examine the broader 
relationship between general reading proficiency and later academic 
achievement. 

ePIRLS scores assess students’ ability to read and navigate digital 
informational texts in an interactive, simulated web environment. The 
assessment replicates real-world online reading tasks and focuses exclusively 
on informational reading, unlike PIRLS, which includes both informational 
and literary purposes. Similar to PIRLS, ePIRLS scores are derived using 
IRT-based scaling, with five plausible values per student, which can be used 
to account for measurement uncertainty. These scores serve as key indicators 
of students’ proficiency in digital reading literacy. 

The Swedish register data provided indicators of students’ later academic 
performance, including core subject grades (Swedish, English, and 
Mathematics) and the overall Grade Point Average (GPA), which combines 
grades from all subjects. The grading system assigns numerical values ranging 
from 0 (F, the lowest grade) to 20 (A, the highest grade), with passing grades 
spanning from E (10 points) to A (20 points). These data provided a 
comprehensive view of academic achievement over time, allowing for an 
analysis of how early reading literacy, as measured by PIRLS, relates to later 
academic achievement, in core subjects as well as GPA.    
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For the longitudinal analysis (Study III), two indicators were created to 
distinguish between general reading proficiency and relative performance 
across formats. A Mean score of PIRLS and ePIRLS plausible values was 
computed to represent shared reading achievement. A Difference score was 
calculated by subtracting PIRLS performance from ePIRLS performance, 
indicating each student’s relative advantage or disadvantage in the digital 
format compared to the paper format. Positive values indicate a relative 
advantage in digital reading performance, while negative values reflect an 
advantage in paper reading performance. This variable captures format-
specific variance and allows testing whether a digital advantage is associated 
with stronger later academic outcomes. 

Background information was drawn from different sources depending on 
the study context. These variables were included to account for differences 
in access, familiarity, and opportunity structures that may interact with 
assessment format and influence both immediate and long-term 
performance patterns. In Study II, background variables were taken from the 
PIRLS international contextual questionnaires and included gender, socio-
economic status (proxied by number of books at home), language 
background (whether the test language was always spoken at home, 
following PIRLS international coding), and digital habits indicators (four 
digital use in leisure time items, two school-related digital use indicators, and 
one item on frequency of digital device use). In Study III, background 
variables (gender, parental education, and immigrant background) were 
obtained from Swedish national register data. 

Missing data 
Missing data can bias estimates, reduce statistical power, and threaten the 
validity of inferences if not handled appropriately (Graham, 2009; Schafer & 
Graham, 2002). The extent to which missingness becomes problematic 
depends on two main aspects: why data are missing and how much data are 
missing. According to Little and Rubin’s (2019) framework, data can be 
missing completely at random (MCAR), missing at random (MAR), or 
missing not at random (MNAR). Under MCAR, the probability of 
missingness is unrelated to any observed or unobserved data. Under MAR, 
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missingness is systematically related to observed variables but not to the 
unobserved values themselves. Under MNAR, missingness depends on the 
unobserved values, which can introduce bias even after controlling for other 
variables. When the proportion of missing data is small, typically below five 
percent, the resulting bias and loss of power are usually negligible, and 
complete-case analysis may be justified (Cheema, 2014; Young et al., 2011). 
At higher levels, or when data are not missing at random, more advanced 
approaches such as multiple imputation or full-information maximum 
likelihood are preferred (Enders, 2022). 

In the first study, no additional treatment of missing data was required. 
The analyses were based on the PIRLS and ePIRLS 2016 international 
databases, in which all data cleaning and handling of item-level nonresponses 
were carried out by the IEA during the scaling process. The released datasets 
contained complete student-level achievement data, represented by the five 
plausible values generated through the IEA’s multiple-imputation procedure, 
as well as standardised background variables prepared for international 
comparison (Foy et al., 2017). 

In the second study, missing data referred to cases coded as not 
applicable or omitted, which were treated as missing according to the 
PIRLS/ePIRLS 2016 international database documentation (Foy, 2018). The 
overall proportion of missing background data was low (typically below 5 
%). Little’s MCAR test was significant, χ²(1 254) = 3 294.49, p < .001, 
indicating that the data were not missing completely at random. However, 
given the low proportion of missingness and the near-identical EM-
estimated and observed statistics, the data were treated as MAR for the 
purpose of the analysis, and any potential bias was considered negligible. 
Complete-case (listwise) analysis, as implemented automatically in the IDB 
Analyzer, was therefore considered appropriate (Cheema, 2014). 

In the third study, missing data were minimal. Of the 3 879 Swedish 
pupils included in PIRLS and ePIRLS 2016, between 3 675 and 3 696 had 
matched records in the national registers for Grades 6 and 9, corresponding 
to less than 5% missingness. Little’s MCAR test indicated that the data were 
not missing completely at random, χ²(2) = 23.38, p < .001, suggesting a MAR 
mechanism. All analyses were conducted in Mplus 8.6 using Full-
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Information Maximum Likelihood (FIML), which provides unbiased 
parameter estimates under the MAR assumption (Enders, 2022). 

Analytical stages  
This section presents a summary of analytical approaches applied across the 
studies and outlines how these analyses contribute to the construction of the 
overall validity argument. 

Psychometric modelling 
To examine the dimensionality of reading comprehension across modes, 
item-level IRT bifactor models were estimated for each participating country. 
The IRT framework was selected because it models item and person 
parameters on a common latent scale, allowing for meaningful comparisons 
across different test forms (Reise & Embretson, 2013). The bifactor 
specification provides a robust method for testing whether assessments 
measure a shared underlying construct or whether additional, domain-
specific variance exists (Reise et al., 2013; von Davier, 2010). In a traditional 
bifactor model, all items load on a general factor representing variance 
common to all tasks and, where relevant, on specific factors capturing 
variance unique to subdomains or conditions, like the delivery mode, as in 
the present context (Eid et al., 2017). This structure allows the 
decomposition of covariance into general and domain-specific components, 
thereby clarifying whether reading comprehension can be regarded as 
essentially unidimensional across delivery modes. 

Model comparison relied on the Akaike Information Criterion (AIC; 
Akaike, 1974) and the Bayesian Information Criterion (BIC; Schwarz, 1978), 
which balance model fit and complexity, favouring simpler and more 
parsimonious models that adequately explain the data while avoiding 
overfitting or underfitting (Burnham & Anderson, 2004). To assess the 
relative strength of the general factor, Explained Common Variance (ECV) 
was examined (Quinn, 2014). In addition, factor reliabilities were computed 
for each latent dimension. ECV quantifies the proportion of common 
variance attributable to the general factor, providing a basis for evaluating 
essential unidimensionality (Bonifay et al., 2015; Dueber & Toland, 2023). A 
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high ECV suggests that the data are largely unidimensional. Reliability 
coefficients, in turn, indicate how consistently each latent dimension is 
measured by its items. High reliability of the specific dimension shows that 
the remaining variance represents a coherent and interpretable construct 
rather than measurement error. 

Cross-country and subgroup analyses 
To examine the comparability of observed scores across student groups and 
countries (Study II), and to link longitudinal data combining PIRLS/ePIRLS 
results with national register information on later school performance (Study 
III), correlation and regression analyses were employed. These techniques 
are widely applied in large-scale assessment research to explore relationships 
among observed variables and to detect systematic group differences 
(Rutkowski et al., 2010; von Davier et al., 2019). Correlations served as an 
initial diagnostic step, summarising the consistency between paper- and 
digital-reading scores across countries in Study II and the pattern of 
associations between early reading achievement and subsequent grades in 
Study III. Multiple regression then provided a flexible framework to 
incorporate background covariates (gender, socio-economic indicators, 
home language, digital habits), test for subgroup differences in observed 
scores, and, in Study III, assess the predictive relationships between early 
reading measures and subsequent academic outcomes while controlling for 
relevant covariates. Two indicators were included: a Mean score reflecting 
general reading achievement common to both formats, and, in addition, a 
Difference score capturing students’ relative strength in digital versus paper-
based reading. This specification made it possible to examine not only 
whether overall reading ability predicts later outcomes but also whether 
relative mode advantage adds explanatory value beyond general proficiency 
when both assessments are presented under the same construct label. 

This sequence, simple correlations followed by multiple regression, 
provides descriptive clarity and then an explanatory test with appropriate 
controls. Correlations capture associations; multiple regression models the 
outcome from several predictors and supports testing unique effects 
(Tabachnick & Fidell, 2019). This combination is standard practice in large-
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scale assessments, where multivariable models and group comparisons are 
common (Rutkowski et al., 2010; von Davier et al., 2019). 

Procedures for constructing the validity argument 

Study I 

In Kane’s (2006) framework, the generalisation inference is about whether 
observed test scores can be generalised to the universe scores, defined as ‘the 
average scores over all acceptable observations, tasks, raters, and other 
conditions of measurement’ (Kane, 2006, p. 9). The universe score 
represents the true reading ability of a student. In this dissertation, the 
comparison between paper-based PIRLS and digital ePIRLS assessments is 
directly linked to the generalisation inference, because it tests whether both 
formats can provide comparable estimates of the same universe score. If 
differences in scores are found between paper and digital formats, this could 
mean that the format itself affects the result, not the actual reading ability, 
which would be a problem for generalisation. In this case, differences could 
come from construct-irrelevant factors, such as digital navigation skills or 
familiarity with online reading environment, rather than actual differences in 
reading proficiency. A key focus is on mode effects, which refer to score 
differences attributable to the assessment format rather than to students’ 
reading ability itself. 

To investigate this, IRT bifactor models were estimated to compare a 
unidimensional model, a correlated two-factor model, and a bifactor model 
specifying a general reading factor and a mode-specific (digital) factor. 
Substantial digital-specific variance would indicate a threat to generalisation, 
implying that PIRLS and ePIRLS do not reflect the same underlying reading 
construct. By examining whether the general factor remains dominant across 
contexts, Study I provides empirical grounding for the generalisation 
inference, testing whether scores can be interpreted consistently across 
modes without introducing construct-irrelevant variance. 
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Study II 

While Study I investigates whether PIRLS and ePIRLS assess a common 
latent construct of reading comprehension by modelling their psychometric 
dimensionality at the item level, Study II shifts the focus to comparability of 
observed test scores across diverse student groups. In Kane’s (2006) 
framework, the generalisation inference also requires that score 
interpretations hold across relevant populations, not only across conditions 
such as mode of administration. If scores from PIRLS and ePIRLS are to be 
generalised to a broader student population, they must function consistently 
across subgroups that differ in gender, socio-economic background, or 
digital engagement. If performance differences in the digital format reflect 
these background characteristics rather than differences in reading 
proficiency, this would introduce construct-irrelevant variance, limiting the 
generalisability of digital reading scores. 

To examine this, correlations between PIRLS and ePIRLS were used to 
examine whether high-performing students in PIRLS also tend to perform 
well in ePIRLS. Regression analyses were then used to determine whether 
subgroup characteristics systematically affected performance in the digital 
mode beyond overall reading ability. Evidence of such patterned differences 
would indicate that score meaning varies depending on student background, 
which would narrow the conditions under which inferences drawn from 
ePIRLS scores can be generalised. 

By focusing on potential mode-by-subgroup interactions, Study II 
extends the generalisation argument beyond measurement form to 
population comparability, asking whether score interpretations can be 
considered equivalent across PIRLS and ePIRLS for students with different 
profiles. 

Study III 

In Kane’s (2006) framework, the extrapolation inference concerns whether 
test scores can be generalised beyond the testing situation to predict relevant 
real-world outcomes. This inference evaluates the extent to which observed 
test performance reflects abilities that are applicable in broader contexts, 
such as academic success or future learning achievements. Study III 
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addresses the extrapolation inference by examining whether reading scores 
from paper-based PIRLS and digital ePIRLS assessments predict later 
academic achievement, specifically core subject grades (Swedish, English, 
Mathematics) and overall GPA in Grades 6 and 9. 

By linking PIRLS/ePIRLS results to national register data, Study III 
examines whether students who perform well on these assessments also 
achieve higher grades in later schooling. Similar predictive relationships 
would suggest that both formats capture reading performance that carries 
forward in a similar way into later academic outcomes. However, if one mode 
shows weaker or inconsistent predictive patterns, this would indicate a threat 
to extrapolation, as score interpretations would not apply equally across 
formats. Such discrepancies would suggest that performance differences may 
partly reflect format-related factors rather than genuine differences in 
reading proficiency alone. 

Through this lens, Study III contributes to the extrapolation inference by 
evaluating whether PIRLS and ePIRLS scores function as equally 
interpretable indicators of future academic performance, or whether format-
related factors introduce systematic advantages for certain groups. 

Ethical considerations 
This dissertation follows the principles for good research established by 

the European Code of Conduct for Research Integrity (ALLEA, 2017), 
emphasising reliability, honesty, respect, and accountability. The PIRLS and 
ePIRLS datasets are publicly available, and the linkage with Swedish national 
registers was conducted by the Swedish National Agency for Education 
(Skolverket) after ethical review and approval in accordance with Swedish 
research ethics legislation. The dataset made available for analysis was fully 
anonymised and contained no personal identifiers. Consequently, no 
additional ethical approval was required for the secondary analyses 
conducted in this dissertation. These practices are consistent with the ethical 
standards outlined in the European Union’s Ethics for Research (European 
Commission, 2013), and ethical considerations were integrated throughout 
the analytical process to ensure responsible data handling, interpretation, and 
reporting. 
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The use of artificial intelligence (AI) tools in academic writing is a 
relatively new practice, and regulations and standards for their use are not 
yet fully established. In this dissertation, parts of the text have been edited 
for language clarity and grammar using ChatGPT (OpenAI, 2025) and 
DeepSeek. The author is solely responsible for the content, interpretation, 
and conclusions presented in the paper



 

 

Chapter 6 Results and 
Discussion 

This dissertation comprises three interrelated studies that collectively 
evaluate an argument-based validity framework for paper- and digital-based 
reading assessments. Drawing on Kane’s interpretive approach to validity, 
the studies examine evidence for three central claims: (A) that PIRLS and 
ePIRLS scores can be generalised across assessment modes as measures of 
the same underlying construct of reading comprehension; (B) that score 
interpretations are comparable across student subgroups and thus 
substantively fair; and (C) that reading scores obtained in Grade 4 can be 
meaningfully extrapolated to later academic outcomes. 

Each study contributes distinct evidence relevant to these claims. Studies 
I and II draw on data from the 2016 PIRLS and ePIRLS assessments to 
examine construct representation and generalisation across modes and 
groups, while Study III extends this analysis by linking PIRLS and ePIRLS 
results to Swedish national register data at two later time points, enabling a 
longitudinal evaluation of extrapolation to subsequent academic 
achievement. The presentation of results follows the structure of the validity 
argument, beginning with evidence related to the generalisation inference 
and proceeding to extrapolation. 

Generalisation inference 
The first and second studies jointly address the generalisation inference, 
which concerns whether PIRLS and ePIRLS scores can be interpreted as 
reflecting the same underlying construct of reading comprehension across 
assessment modes (Claim A), and whether these interpretations hold 
comparably across student groups (Claim B). 

Study I tested this psychometrically by examining whether paper- and 
digital-based reading assessments capture the same underlying construct of 
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reading comprehension. This study addressed the first research question: 
Does a mode effect emerge in digital reading assessments, and if so, how 
does its magnitude vary across countries? Using PIRLS 2016 and ePIRLS 
data from 14 countries and 2 benchmarking entities, three psychometric 
models, a unidimensional model, a correlated two-factor model, and a 
bifactor model, were compared using information criteria (AIC, BIC), factor 
reliabilities, and explained common variance (ECV). The bifactor model 
provided the best fit, suggesting that while a general reading factor underlies 
both paper-based and computer-based assessments, a distinct nonlinear 
reading factor emerged (reflecting the navigational and structurally non-
linear features of the digital ePIRLS tasks, as opposed to the linear, 
continuous format of paper-based PIRLS texts), with meaningful cross-
country variation in its magnitude. Reliabilities for the specific nonlinear 
reading factor ranged from .36 to .58, indicating that it is not entirely 
redundant and may reflect additional skills associated with digital text 
processing.  

ECV values for the general factor exceeded .80 in all countries, 
reinforcing the dominance of a single reading ability, although nonlinear 
reading accounted for a small but meaningful proportion of variance (ECV 
< .45). Correlations between the linear and nonlinear factors ranged from 
.77 to .94 (Georgia lowest, Singapore highest), indicating substantial but not 
complete overlap. Even a correlation around .90 suggests that up to 19% of 
the variance is mode-specific, indicating partial rather than full construct 
equivalence. Some divergence may also reflect measurement error and day-
to-day fluctuations or order effects, as PIRLS and ePIRLS were administered 
on consecutive days. 

Mean item difficulty parameters indicated higher estimated difficulty for 
nonlinear items than for linear items in most countries. Significant 
differences (p < .05) were found in Georgia, Italy, Portugal, Slovenia, and 
Taiwan, where digital texts posed greater challenges. These differences may 
reflect construct-irrelevant variance, such as differences in students’ digital 
literacy, access to devices, the complexity of input methods (e.g., typing 
characters in logographic languages), or comfort navigating nonlinear 
environments, rather than fundamental differences in reading 
comprehension. Results show that a mode effect exists, representing 
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variance unexplained by the general reading factor, and its magnitude varies 
across participating education systems.  

These findings can be interpreted in light of previous research. Nonlinear 
reading has been shown to impose greater cognitive demands on working 
memory, monitoring, and information integration (Kintsch & Mangalath, 
2010; Mayer, 2024; Zumbach & Mohraz, 2008). The pattern is also consistent 
with Wang (2018), who found that mode differences were minimal when 
identical content was presented under matched administration conditions 
but increased when interface or group differences were introduced. In 
PIRLS/ePIRLS, the differing interfaces likely contributed to the observed 
mode effect. Differences in item difficulty are also consistent with findings 
from Fishbein et al. (2018) in TIMSS, where digitally presented items tended 
to be more difficult because of interface-related interaction demands. 
Although that study concerned mathematics and science, the finding 
supports the interpretation that surface-level digital operations can increase 
task difficulty without representing deeper cognitive differences. Together, 
these findings indicate that digital and paper-based assessments largely 
measure a common construct, but reading from digital media introduces 
additional demands that vary in magnitude across contexts. 

Study II complemented this analysis by investigating whether the 
relationship between PIRLS and ePIRLS scores was consistent across 
student groups, thereby addressing Claim B (generalisation across groups). 
The study addressed the second research question: Does the mode effect 
differ by student characteristics such as socio-economic background, 
language background, and digital habits? Using PIRLS and ePIRLS 2016 data 
from 14 participating countries (excluding the benchmarking entities), 
student-level correlations between the two formats ranged from moderate to 
strong, though they varied across countries without a clear link between 
overall achievement levels and the strength of the relationship. This suggests 
that while students who perform well on one test tend to perform similarly 
on the other, the association is not so strong as to exclude the presence of 
mode effects.  

Regression analyses provided further insight into whether student 
background characteristics were associated with differential performance in 
the digital reading assessment after accounting for paper-based reading 
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ability. Gender differences were initially observed, with girls generally 
outperforming boys on ePIRLS; after controlling for PIRLS performance, 
these effects disappeared in most countries and, where they remained 
statistically significant, were very small in magnitude. This means that, given 
the same paper-based performance, there was no remaining gender 
difference in digital reading, indicating that the digital format does not 
systematically advantage or disadvantage either group. Language spoken at 
home also showed associations with digital reading performance. Students 
who did not always speak the test language at home generally scored lower 
on ePIRLS, but these differences disappeared in most countries or 
diminished substantially after adjusting for PIRLS scores. In a small number 
of contexts, small effects persisted, with both the size and direction varying 
across countries, suggesting that contextual factors, such as multilingual 
settings, language policy, and classroom exposure to digital texts, may 
influence the relationship between home language and digital reading.  

In contrast, socio-economic status, measured by the number of books at 
home, remained a significant predictor of students’ digital reading 
performance even after taking paper-based reading into account. This means 
that part of the SES advantage reflects general reading ability, but some 
additional benefit for more advantaged students remains, possibly linked to 
greater resources, access to technology, or richer home learning 
environments. From a fairness perspective, this systematic advantage for 
students from more socio-economically privileged backgrounds qualifies the 
generalisation inference across student groups. In Kane’s framework, 
differential performance attributable to sources beyond the intended 
construct constitutes a fairness concern, as score interpretations are not 
equally valid across groups. The persistence of the SES effect after 
controlling for paper-based reading suggests that factors beyond reading 
comprehension ability contribute to performance in the digital assessment. 

Finally, students’ digital habits were analysed, distinguishing between 
leisure activities (gaming, watching videos, chatting, online browsing) and 
school-related uses (searching for information, preparing reports). Leisure 
activities were initially negatively related to ePIRLS performance, but these 
associations disappeared once paper-based reading was controlled for, 
showing that overall reading ability explained most of the variation. In 
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contrast, school-related digital activities, particularly preparing reports, 
showed small positive associations that in some countries remained 
significant even after adjustment, suggesting a limited but genuine link 
between purposeful school use and digital reading achievement. More 
general computer use for schoolwork, however, showed a mostly negative 
relationship with ePIRLS scores, implying that frequent or routine computer 
use does not automatically lead to better outcomes.  

These results can be interpreted in relation to previous research on how 
student background characteristics interact with mode effects in digital 
reading assessments. The disappearance of gender differences after 
controlling for paper-based reading contrasts with findings reported by Støle 
et al. (2020), who, using Norway’s national Grade 4 reading test, observed a 
larger negative digital-mode effect for high-performing girls. Although the 
present analysis did not distinguish performance subgroups, the absence of 
such a pattern here suggests that, in the PIRLS/ePIRLS design, gender 
differences are largely attributable to general reading ability rather than 
digital-specific factors. 

With respect to socio-economic status, the findings partly contrast with 
Jerrim’s (2016) findings from PISA 2012, where the socio-economic gap in 
mathematics became smaller in the computer-based test. While Jerrim 
interpreted this as a ‘compression’ of score differences in the digital mode, 
our results for younger pupils indicate that socio-economic background 
remains a substantial and consistent predictor of reading performance, with 
its influence persisting in digital reading even after accounting for paper-
based reading ability. 

The results related to digital habits are consistent with those reported by 
Gilleece and Eivers (2018), who analysed PIRLS and ePIRLS in Ireland 
separately. They also found positive effects for time spent preparing reports 
or presentations, but negative effects for frequent computer use at school 
and at home for schoolwork. Similar conclusions were drawn by Rosén and 
Gustafsson’s (2016) findings, who observed that increased computer access 
can displace time spent on sustained reading. Together, these findings 
suggest that the impact of digital engagement depends more on how 
technology is used than on how often it is used, underscoring that the quality 
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and purpose of digital activity are more critical for reading development than 
its frequency. 

Importantly, the meaning and impact of background variables differed 
across national contexts; for example, speaking another language at home 
does not uniformly reflect immigrant background but may instead indicate 
multilingual educational settings or local language practices. Such contextual 
variation limits straightforward cross-country comparability and underscores 
that interpretations of subgroup differences across modes are context-
dependent. Overall, the findings reinforce the view that general reading 
competence remains the dominant driver of performance in both formats, 
with mode-specific differences interacting with, rather than replacing, 
existing performance patterns across student groups. 

Taken together, the two studies show that while paper- and digital-based 
assessments largely capture a common underlying construct of reading 
comprehension, full generalisation across modes and student groups cannot 
be assumed. Study I demonstrated the presence of a strong general reading 
factor across all countries, alongside a smaller but non-negligible digital-
specific component associated with nonlinear reading demands. Study II 
showed that this mode-related variance is not evenly distributed across 
student groups or contexts: most background-related differences mirrored 
those observed in paper-based reading, but socio-economic status remained 
a consistent predictor of relative digital performance, with smaller and 
context-dependent effects for gender and language background. 

Thus, the generalisation inference is partly supported: PIRLS and ePIRLS 
scores reflect a largely common construct of reading comprehension, but 
systematic mode and context-related variation limits claims of full 
equivalence across modes and populations. 

Extrapolation inference 
Study III addressed the extrapolation inference (Claim C), which examines 
whether test performance generalises to real-world outcomes. Drawing on 
Sweden’s linkage between PIRLS/ePIRLS 2016 and national register data, 
the study examined whether performance in paper-based (PIRLS) and digital 
(ePIRLS) reading assessments in Grade 4 can be meaningfully extrapolated 
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to later academic outcomes in Swedish, English, Mathematics, and overall 
GPA in Grades 6 and 9, and whether any differences between formats carry 
educational meaning beyond general reading ability. The study addressed the 
third research question: Does the predictive validity of paper-based and 
digital reading assessments differ with respect to later academic outcomes?  

The results showed that both PIRLS and ePIRLS scores significantly 
predicted later school grades, confirming the predictive validity of early 
reading achievement. Correlation analyses indicated moderate to strong 
associations between Grade 4 reading scores and later grades across subjects 
and time points. Importantly, ePIRLS scores displayed consistently stronger, 
though small, correlations than PIRLS, particularly for Swedish and English, 
in both Grade 6 and Grade 9. 

To further examine predictive validity, regression analyses were 
conducted. When PIRLS and ePIRLS were combined into a general reading 
measure (Mean), overall reading ability in Grade 4 strongly predicted grades 
in all core subjects and GPA at both later time points. These associations 
were consistently stronger in Grade 6 than in Grade 9, likely reflecting the 
shorter time span since the initial assessment and the increasing influence of 
additional academic, contextual, and motivational factors over time. 

When the Difference variable—representing each student’s relative 
performance in digital versus paper reading—was added, small but 
significant effects emerged. Students who performed better in the digital 
format tended to achieve slightly higher later grades, even when general 
reading ability and background variables were held constant. This pattern 
was clearest for Swedish and English, indicating that relative strength in 
digital reading carries a small amount of additional extrapolative information, 
particularly for language-based outcomes. The finding that the Difference 
variable added unique explanatory power demonstrates that ePIRLS’ 
systematically stronger, though small, predictive relationships are not simply 
a reflection of higher overall achievement but rather of specific skills 
embedded in digital reading contexts.  

These findings are consistent with previous research demonstrating that 
early reading achievement is a strong predictor of later academic 
performance (e.g., Duncan et al., 2016; Manu et al., 2021; Skolverket, 2019, 
2022). However, by including both paper- and digital-based measures, the 
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present study extends this evidence to contemporary reading contexts. 
Whereas earlier longitudinal studies relied solely on paper assessments, the 
current results show that digital reading performance is at least as predictive 
of later school outcomes, and in some cases exhibits marginally stronger 
associations, particularly for language-related subjects. 

Overall, the extrapolation inference (Claim C) is supported but not 
unconditional. Both PIRLS and ePIRLS scores can be meaningfully 
extrapolated to later academic outcomes, confirming their predictive validity. 
At the same time, the presence of very small but systematic differences in 
predictive strength, favouring ePIRLS for language outcomes, indicates that 
extrapolation across formats should be interpreted with appropriate caution 
rather than assuming full equivalence.  

Evaluation of the validity argument 
Viewed across the three studies, the generalisation inference is partly 
supported but qualified: paper and digital assessments share a strong 
common core of reading comprehension, yet mode-specific skills and 
contextual factors limit full equivalence. The extrapolation inference is 
affirmed: both modes yield scores that meaningfully predict later outcomes, 
with digital reading showing slightly stronger longitudinal relevance. Overall, 
the findings demonstrate that ePIRLS provides a valid indicator of reading 
literacy, though not an identical one to PIRLS. 

These findings also have direct implications for PIRLS and similar 
international large-scale assessments. As testing programs transition from 
paper to digital delivery while continuing to report results on a common 
scale, the present evidence cautions against assuming full equivalence 
between modes. The fact that digital reading engages partly distinct skills and 
shows differential associations with background factors suggests that trend 
interpretations may blur the distinction between genuine changes in literacy 
and differences caused by test format. The interpretation of future 
assessment cycles should therefore treat digital and paper mode results as 
related but not interchangeable, with potential mode-related variance 
explicitly modelled when linking across formats. This issue gains additional 
importance in light of the 2021 cycle, where the new PIRLS design integrated 
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ePIRLS-style digital tasks into the main assessment (Mullis & Martin, 2019). 
While this integration reflects the evolving nature of reading in digital 
contexts, it also complicates longitudinal interpretations: combining partly 
distinct task formats within a single framework may blur distinctions 
between construct evolution and design change. Consequently, caution is 
warranted when interpreting trend comparisons before and after the 
transition to digital delivery, as observed score differences may reflect both 
real changes in reading comprehension and shifts in assessment mode. 

 





 

 

Chapter 7 Concluding Remarks 

The transition from paper- to digital-based assessment formats in 
international studies raises fundamental questions about whether the two 
modes measure the same construct of reading literacy or involve distinct 
cognitive and strategic demands. This issue is both technical and ethical, as 
it directly affects the validity and comparability over time and across modes, 
as well as the fairness of inferences drawn about populations and trends. If 
digital assessments capture additional skills that are unevenly distributed 
across student groups, they may not only alter what is being measured but 
also raise fairness concerns and qualify assumptions of full comparability 
across modes or over time. Recognising and understanding these distinctions 
is therefore crucial to ensure that the shift in assessment mode does not 
compromise the interpretive meaning of scores or the equity of educational 
conclusions drawn from them. 

From a theoretical perspective, the dissertation contributes to 
understanding reading literacy as a construct in transition. The findings 
indicate that digital reading is not merely a different presentation of 
traditional comprehension but reflects additional mode-specific demands 
that extend beyond the skills captured in paper-based reading. This 
challenges the assumption of construct equivalence across media and points 
to the possibility of partial construct drift, where the nature of what is being 
measured gradually changes as assessment modes evolve. 

However, these differences should be interpreted with nuance. While 
digital competencies can be seen as a necessary evolution of literacy for the 
twenty-first century, their increasing prominence also raises normative 
questions about what kinds of reading we value and aim to foster. A balanced 
reading education should develop both the ability to navigate and synthesise 
digital information and the capacity for sustained, reflective engagement with 
extended, continuous texts. These are not mutually exclusive goals but reflect 
different educational priorities. Ensuring that assessments capture and 
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promote both dimensions is vital so that the digital transition broadens rather 
than narrows the forms of literacy schools cultivate. 

From an assessment-theoretical perspective, this implies that validity 
frameworks must expand to account for construct drift, the gradual 
transformation of what is being measured as modes change. As digital modes 
become integrated into large-scale assessments, the meaning of trend 
comparisons becomes less certain. The case of PIRLS 2021 illustrates this 
challenge: by merging paper and digital components into a single assessment 
for reporting trends, the study assumes equivalence that this dissertation’s 
evidence questions. If the two modes elicit different cognitive processes, 
then interpreting changes in mean scores as genuine progress risks 
misrepresenting what is actually changing. Maintaining continuity of 
measurement therefore requires renewed empirical validation whenever 
formats, technologies, or constructs evolve.  

Strengths and limitations  
This dissertation has several methodological and conceptual strengths. A key 
strength lies in the design of the PIRLS 2016 assessment, in which the same 
students completed both the paper-based PIRLS assessment and its digital 
extension, ePIRLS. This within-student design is rare in international large-
scale assessments and provides a strong basis for examining comparability 
across modes, as it controls for stable individual differences in general 
reading ability. 

A further strength concerns the deliberate analytical alignment of 
constructs in Studies I and II. Because PIRLS assesses both reading for 
literary experience and reading to acquire and use information, whereas 
ePIRLS focuses exclusively on the informational purpose, analyses in these 
studies were restricted to PIRLS texts targeting reading to acquire and use 
information. This design choice strengthened construct comparability across 
modes and enabled a more conceptually coherent examination of construct 
representation and subgroup differences between paper-based and digital 
reading. 

The dissertation also adopts a multi-study, argument-based approach to 
validity, examining construct representation, generalisation, and 
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extrapolation across complementary empirical perspectives. In particular, 
Study III constitutes a methodological strength through the linkage of PIRLS 
and ePIRLS data to Swedish national register data on students’ later 
educational outcomes in Grades 6 and 9. This longitudinal linkage enabled 
an examination of the predictive meaning of paper-based and digital reading 
scores over time, thereby strengthening the extrapolation inference and 
providing robust evidence for the longitudinal relevance of both assessment 
modes. 

Despite these strengths, several limitations should be acknowledged. 
These can be distinguished into general limitations that apply broadly to 
large-scale assessments and specific limitations related to the PIRLS and 
ePIRLS 2016 data used in this research. 

The dissertation is based on secondary data from the international PIRLS 
2016 cycle and its digital extension ePIRLS. The use of existing large-scale 
datasets entails limited control over key design elements such as sampling 
procedures, item composition, and administration conditions. While such 
studies provide robust, representative samples and enable international 
comparability, they also restrict the researcher’s ability to disentangle 
content-related from mode-related effects 

Although PIRLS and ePIRLS are designed to assess the same intended 
construct of reading literacy, they differ in several key design characteristics. 
In particular, ePIRLS focuses exclusively on reading to acquire and use 
information, whereas PIRLS also includes reading for literary experience, 
and the two assessments differ in text structure, with PIRLS presenting linear 
texts and ePIRLS requiring navigation within non-linear information 
environments. In addition, ePIRLS involves interaction demands related to 
navigating and locating information in a digital environment, which are 
absent in the paper-based assessment. Consequently, observed differences 
between modes should be interpreted as reflecting a combination of mode-
related demands and content- or task-related features, rather than as pure 
mode effects. This highlights the broader challenge of maintaining strict 
comparability across assessment formats and cycles, and suggests that 
continuity in trend interpretation should be approached with caution. 

Cross-national large-scale assessments assume that the constructs being 
measured are comparable across countries and linguistic contexts (Mullis & 
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Martin, 2015), yet this assumption may not always hold. Educational systems 
differ widely in students’ access to digital resources, familiarity with 
technology, and language environments (Mullis et al., 2017). In some 
contexts, having a different home language than the test language is typically 
associated with immigrant background and related socio-cultural factors, 
whereas in others it simply reflects linguistic diversity among local 
populations. In addition, both between-country differences in overall digital 
access and within-country disparities between schools may affect how 
students perform in digital reading assessments. The magnitude of these 
differences also varies across contexts, reflecting unequal technological and 
educational infrastructures (Mullis et al., 2017). Such variations can introduce 
construct-irrelevant variance that affects the comparability of paper and 
digital reading scores (Strietholt & Rosén). Hence, cross-country 
comparisons should be interpreted with caution, and comparability should 
be demonstrated empirically rather than assumed. This limitation 
underscores the contextual dependency of validity arguments in international 
assessment research (Johansson, 2013). 

A further methodological limitation concerns the fixed test order used in 
the 2016 cycle, where PIRLS was always administered before ePIRLS. This 
sequencing may have introduced test-order effects such as fatigue, reduced 
motivation, or diminished concentration during the second assessment day. 
Given that PIRLS and ePIRLS are low-stakes assessments for students, 
unlike national examinations, which typically carry personal or institutional 
consequences, some influence of motivational shifts is plausible. While test-
order effects may therefore have contributed to observed differences, the 
available data do not allow these effects to be isolated or quantified. As such, 
test order should be considered a potential contributing factor, but it cannot 
be assumed to fully account for the observed patterns across modes. 

Finally, full content equivalence between PIRLS and ePIRLS is 
unattainable, as the assessments comprise different texts and items. PIRLS 
assesses both reading for literary experience and reading to acquire and use 
information, whereas ePIRLS focuses exclusively on the latter. Although 
Studies I and II addressed this issue analytically by restricting PIRLS to the 
informational purpose of reading, differences in text features and task 
demands remain. The results should therefore be interpreted as evidence of 
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partial construct overlap rather than full equivalence. In this sense, the 
findings are consistent with partial construct drift, whereby digital delivery 
introduces additional demands that become part of what is measured in 
digital reading assessments. 

Contribution 
Although the empirical analyses focus on PIRLS and ePIRLS 2016, the 
dissertation makes a direct contribution to the design, interpretation, and 
validation of international large-scale assessments (ILSAs). Specifically, it 
provides empirically grounded evidence on the degree of comparability 
between paper-based PIRLS and its digital extension, ePIRLS, identifying 
both the substantial common core of reading comprehension and the 
systematic mode-related variance that qualifies assumptions of full 
equivalence. This evidence is directly relevant for assessment developers, 
such as the IEA, when evaluating mode transitions, reporting trends, and 
linking results across paper and digital formats. 

The implications extend to the broader field of educational measurement. 
As digitalisation accelerates, assessment systems worldwide face the same 
tension: how to innovate without undermining the interpretability and 
fairness of test results over time. Addressing this challenge calls for 
conceptual and methodological innovation in test design and validation, 
work that integrates psychometric, cognitive, and educational perspectives. 

In conclusion, this dissertation contributes to ongoing discussions on 
how reading and its assessment can adapt to digitalisation without 
compromising validity or test fairness. It shows that (a) digital and paper 
assessments do not measure identical constructs, and (b) comparability over 
time cannot be assumed when constructs evolve. Together, these findings 
underscore that validation is not a one-time task but a continuous process 
accompanying both educational and technological change. What is ultimately 
at stake is not only psychometric comparability, but also our shared 
understanding of what it means to read and what we choose to value as 
reading literacy in a digital age. 



 84 •  Paper and Digital Reading Assessments  

Future research  
In light of the findings and limitations, several suggestions for future research 
can be made. Future research should extend this work in several directions. 
One important avenue concerns methodological research on assessment 
design. To better disentangle mode-related demands from test-order effects, 
such studies could employ counterbalanced or split-sample designs, in which 
students are randomly assigned to different mode sequences or complete 
only one assessment mode. Such designs would provide clearer evidence 
regarding the sources of observed differences across modes. 
 

Longitudinal research linking paper-based and digital reading outcomes 
over time would further enhance understanding of how mode-specific 
competencies develop and how they relate to later educational trajectories. 
In addition, integrating process data from digital assessments with 
psychometric modelling could offer deeper insight into the cognitive and 
strategic processes underlying digital reading performance. Finally, 
combining large-scale assessment data with classroom-based research may 
help clarify how digital reading demands align with instructional practices 
and broader educational goals. Such work is essential for developing 
assessment systems that remain valid, equitable, and educationally 
meaningful in an increasingly digital literacy landscape. 



 

 

Chapter 8 Swedish Summary 

Läsning har alltid utvecklats i samspel med de sätt och de material genom 
vilka texter produceras och används. Från tidiga skriftsystem på papyrus och 
sten, via handskrift till tryckpressens genombrott har varje övergång 
förändrat hur människor skapar, tar del av och förstår text (Fisher, 2003). De 
senaste två decennierna har utvecklingen allt mer gått från pappersläsning till 
att läsa på skärm. Det förändrade läsbeteendet resulterar i nya kognitiva krav 
och läsning på skärm kräver ett annat sätt att navigera text, och är i högre 
grad icke-linjär där läsare rör sig mellan delar av texten, exempelvis mellan 
webbsidor med länkar, istället för att läsa en text från början till slut som i 
linjär läsning.  Läsning på skärm kräver också att läsare värderar och 
syntetiserar text på ett annat sätt än vid pappersläsning (REF). Den ökade 
användningen av läsning på skärm har också lett till att bedömning ofta sker 
i en digital miljö i stället för på papper, både i Sverige som internationellt. 
Detta är en högst aktuell fråga, då digitaliseringen av prov ännu inte är fullt 
utvecklad. I takt med att utbildningssystem världen över går från 
pappersbaserade till digitala prov uppstår en viktig fråga: mäter digitala 
läsprov samma konstrukt som sina pappersbaserade motsvarigheter, eller 
förändrar formen för genomförande vad som faktiskt mäts? Och om proven 
i praktiken mäter olika färdigheter, vilka av dessa är det som 
utbildningssystemen avser att mäta? Det är oklart om digitala prov mäter 
samma läsförmåga som pappersbaserade, eller om formatet i sig påverkar 
resultaten och denna avhandling avser att belysa denna fråga på flera olika 
sätt.  

Det övergripande syftet med denna avhandling är att undersöka 
jämförbarheten mellan pappersbaserade och digitala läsprov samt giltigheten 
i de slutsatser som dras utifrån dem. Avhandlingen analyserar om läsning i 
pappersformat och i digitalt format kan förstås som uttryck för samma 
underliggande konstrukt, och hur provformatet är förknippat med elevers 
resultat i olika länder. Därmed behandlas en central fråga inom 
provutveckling, där jämförelser över tid är viktiga: vilka konsekvenser 
övergången från tryckt text till digitala prov har för trendmätning och 



 86 •  Paper and Digital Reading Assessments  

jämförbarhet av läsbegreppet. Fokus är inte enbart tekniskt utan även 
begreppsligt, och rör vad det innebär att läsa samt att mäta läsning i en digital 
kontext. 

Avhandlingen bygger på data från Progress in International Reading 
Literacy Study (PIRLS), en internationell jämförande studie som sedan 2001 
mäter läsförmåga hos elever i årskurs 4. År 2016 kompletterades PIRLS med 
ePIRLS, ett datorbaserat prov som är utformat för att efterlikna läsning i 
digitala miljöer. Medan PIRLS mäter läsförståelse genom tryckta texter och 
frågor, presenterar ePIRLS digitala faktatexter i en simulerad webbmiljö där 
elever förväntas navigera mellan sidor, värdera länkar och integrera 
information från flera källor (Mullis & Martin, 2015).  

Det parallella genomförandet av PIRLS och ePIRLS 2016 ger en unik 
möjlighet att studera jämförbarheten mellan pappersbaserade och digitala 
läsprov inom samma elevgrupp och över flera länder. Mot denna bakgrund 
behandlar avhandlingen följande övergripande frågor: 

1. Uppstår en format-effekt i digitala läsprov, och hur varierar dess 
storlek mellan länder? 

2. Skiljer sig format-effekten åt mellan elevgrupper, exempelvis med 
avseende på socioekonomisk bakgrund, språkbakgrund eller digitala 
vanor? 

3. Skiljer sig den prediktiva validiteten mellan pappersbaserade och 
digitala läsprov i relation till senare skolresultat? 

Bakgrund och teori 
Bedömning har länge varit en grundläggande del av utbildning. Den 

formar undervisning, stödjer läroplansarbete och används för att följa upp 
elevers prestationer, identifiera utvecklingsbehov och anpassa undervisning 
och material (Black & Wiliam, 1998). Utöver att stödja lärande fungerar 
bedömning som ett verktyg för ansvarsutkrävande och systemövervakning, 
och används för beslut om elevers progression och övergångar i 
utbildningssystemet (Baird et al., 2017; Newton, 2007). Läsbedömning har 
funnits i olika former i olika tider och sammanhang. I Sverige kan exempelvis 
kyrkans läsförhör under 1700-talet ses som en tidig institutionell form av 
bedömning (Lundgren, 1979). Under 1900-talet blev bedömning i högre grad 
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standardiserad, i takt med att psykometriska modeller möjliggjorde mer 
systematiska och jämförbara mått på läsförståelse (Pearson & Hamm, 2005). 
I dagens utbildningssystem finns bedömning på flera nivåer: lärare bedömer 
elevers lärande, skolledare följer undervisning och resultat, och nationella 
aktörer använder prov och indikatorer för att följa skolors och systemets 
utveckling (Johansson, 2013). När läsresultat används för att följa utveckling 
över tid och mellan grupper förutsätter det att tolkningar av provresultat är 
giltiga och jämförbara mellan länder, elevgrupper och kontexter. 

I takt med att många utbildningssystem går från pappersbaserade till 
digitala prov uppstår en central fråga om jämförbarhet: mäts samma 
läsbegrepp, eller påverkar formatet prestationen på sätt som inte handlar om 
läsförmåga?  

PIRLS och läsförståelse 
Synen på läsning har utvecklats över tid och har påverkats av 
kognitionsvetenskap, lingvistik, sociokulturell teori och 
utbildningsforskning. PIRLS-ramverket beskriver läsning som en 
konstruktiv, utvecklingsmässig, interaktiv och strategisk process. PIRLS 
definierar läsförståelse (reading literacy) som förmågan att förstå och 
använda skriftformer som samhället kräver och individen värderar, och 
betonar att läsning används för att lära, för nöje och för att delta i en 
gemenskap (Mullis et al., 2015). Även om PIRLS inte alltid explicit anknyter 
till specifika teorier kan ramverket relateras till etablerade modeller. Det är 
förenligt med Simple View of Reading (Gough & Tunmer, 1986) i den 
meningen att läsförståelse betraktas som något annat än avkodning. 
Operativt förutsätts att avkodningen i stor utsträckning är etablerad i årskurs 
4, vilket motiverar att PIRLS i huvudsak fokuserar på förståelse snarare än 
grundläggande ordigenkänning. Det ligger också nära utvecklingsmodeller 
som Chall (1983), där övergången från att lära sig läsa till att läsa för att lära 
sker omkring denna ålder. 

Kognitiva teorier betonar att förståelse bygger på samspel mellan text och 
läsarens förkunskaper. Schemateori framhåller att förkunskap organiseras i 
mentala scheman som styr tolkning och integration av information 
(Anderson & Pearson, 1984). PIRLS speglar detta genom uppgifter som 
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kräver både att elever hittar explicit information och att de drar slutsatser 
som bygger på kunskap utanför texten. Rumelharts interaktiva modell (1985) 
beskriver hur bottom-up-processer (t.ex. ord och syntax) samverkar med 
top-down-processer (förväntningar, kontext och förkunskap). Eftersom 
dessa processer inte alltid leder till en självklar samstämmighet behöver 
läsaren utnyttja sin förståelse och använda strategier för att upprätthålla 
koherens. 

Kintschs Construction–Integration-modell (1988; 1998) utvecklar detta 
genom att beskriva hur läsaren bygger olika representationsnivåer: ytnivå 
(minne för formuleringar), textbas (semantiskt innehåll) och situationsmodell 
(en integrerad förståelse där texten kopplas till förkunskap). I en 
konstruktionsfas aktiveras många möjliga kopplingar och inferenser; i 
integrationsfasen stärks de som bidrar till en sammanhängande tolkning 
medan andra försvagas. Denna syn ligger nära PIRLS uppdelning i fyra 
läsprocesser: att fokusera på och hämta explicit information, göra enkla 
inferenser, tolka och integrera idéer och information samt värdera och 
granska innehåll och textdrag. Dessa processer kan förstås som observerbara 
manifestationer av underliggande kognitiva mekanismer, samtidigt som de 
kräver metakognitiv övervakning och strategisk reglering i förhållande till 
läsmål (Afflerbach & Cho, 2009). 

Samtidigt betonar PIRLS att läsning också är socialt situerad. 
Sociokognitiva perspektiv beskriver läsning som både en individuell kognitiv 
process och en praktik som formas av kultur, syfte och sociala sammanhang 
(Ruddell & Unrau, 2004). PIRLS definition knyter läsning till både individens 
och samhällets värderingar och inkluderar syften som att läsa för att lära och 
för litterär upplevelse. I praktiken innebär dock varje operationalisering en 
avgränsning. PIRLS mäter främst läsförståelse i relativt avgränsade texter, 
medan mer grundläggande färdigheter som fonologisk medvetenhet och 
avkodning vanligtvis behandlas som förutsättningar snarare än direkta ett 
mål i PIRLS. 

En särskild utmaning med att mäta läsförståelse är att det är en process 
inte kan observeras direkt (Bormuth, 1973; Pearson & Johnson, 1978). 
Läsbedömning fångar i stället förståelse genom elevers svar och prestationer. 
Dessa svar är indikatorer som används för att dra slutsatser om 
underliggande förståelse, snarare än direkta mätningar av själva processen 



   Chapter 8 Swedish Summary  • 89 

 

(Pearson & Hamm, 2005). Denna princip är central i storskaliga 
bedömningar, där komplexa konstrukter måste representeras genom ett 
begränsat urval av uppgifter som ska vara i samklang med definierade 
processer och innehållsområden. 

Mot digital läsning 
Digital läsning har blivit en integrerad del av utbildning och vardag, med en 
snabb utveckling under senare år och ytterligare acceleration i samband med 
covid-19-pandemin (Mustafa et al., 2024). Digitala texter kan vara 
multimodala och länkade och kräver ofta att läsaren navigerar, väljer, 
värderar och integrerar information över flera ytor (Coiro, 2003; Leu et al., 
2004; Leu et al., 2015). I digitala miljöer kan läsning vara icke-linjär: läsaren 
hoppar mellan sidor, skummar, följer länkar och integrerar spridd 
information. I tryckt text stödjer den stabila sekvensen och spatiala markörer 
koherensbyggande, minne och återkallande (Mangen et al., 2013). I digitala 
miljöer kan kraven på metakognitiv övervakning och strategisk reglering öka, 
särskilt när information presenteras fragmenterat och när navigationsval 
påverkar vilken information som överhuvudtaget möts (Zumbach & 
Mohraz, 2008). Samtidigt är det viktigt att betona att digitalt inte alltid 
innebär icke-linjärt; exempelvis kan en roman på läsplatta läsas linjärt. Icke-
linjäritet handlar i hög grad om interaktivitet och navigationsmöjligheter 
(Shneiderman, 1989), vilket är viktigt att beakta i sammanhanget med PIRLS 
och ePIRLS. PIRLS mäter traditionell läsförståelse med tryckta texter och 
frågor, medan ePIRLS (introducerat 2016) presenterar digitala faktatexter i 
en simulerad webbmiljö där elever navigerar och integrerar information 
(Mullis & Martin, 2015). ePIRLS är formulerat som en digital tillämpning av 
PIRLS processer snarare än som ett separat mått på digital läsning. Samtidigt 
innehåller ePIRLS strukturella drag som skiljer sig från pappersformatet: 
fragmentering, länkbaserad navigation och gränssnittsbunden 
informationsåtkomst. Därmed uppstår en begreppslig spänning: om dessa 
digitala krav är centrala för samtida läsning kan ePIRLS mäta relevanta 
färdigheter som saknas i pappersprovet. Om kraven däremot betraktas som 
ovidkommande i relation till läsförståelse blir de ett uttryck för formateffekt, 
alltså variation i prestation som drivs av formatet snarare än av läsförståelse. 
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Frågan om hur denna spänning ska förstås och vad den innebär för 
tolkningen av resultat är en central del av avhandlingens 
problemformulering. 

Tidigare forskning om jämförbarhet mellan papper och digitalt i 
läsbedömning visar ett komplext mönster. Wang et al. (2008) visar att 
skillnader ofta är små när samma elever gör identiskt innehåll under 
jämförbara administrationsvillkor, men att skillnader ökar när gränssnitt eller 
design skiljer sig eller när jämförelser görs mellan grupper. Meta-analyser 
indikerar att fördelarna för läsning på papper kan vara större under tidspress 
och för faktatexter (Delgado et al., 2018), samt tydligare när uppgifter kräver 
djupare förståelse (Kong et al., 2018). Clinton (2019) lyfter dessutom att 
digital läsning kan vara förknippad med sämre metakognitiva färdigheter, där 
läsare kan vara mer säkra trots lägre förståelse. För yngre elever är bilden 
mindre entydig. Vissa studier pekar på att effekterna ofta är små och att 
digitalt kan fungera lika bra under vissa betingelser, särskilt när texter är korta 
och formatet är anpassat (Salmerón et al., 2024; Li & Yan, 2024). Studier av 
digitala berättelseböcker visar också att resultat beror på designkvalitet: när 
digitala versioner enbart efterliknar papper kan förståelsen vara lägre, medan 
innehållskongruenta stöd och genomtänkta förstärkningar kan minska 
skillnader (Furenes et al., 2021). Singer och Alexander (2017) sammanfattar 
att formateffekter bör förstås som villkorade av samspelet mellan läsarens 
egenskaper, uppgiftens krav, regleringsbehov och gränssnittets utformning, 
snarare än som en fast egenskap hos papper eller skärm. 

I internationella storskaliga studier har formateffekter dokumenterats 
även utanför läsning. Jerrim (2016) visar i PISA 2012 (matematik) att 
övergången från papper till dator kan ge betydande nivåskillnader i många 
utbildningssystem. Fishbein et al. (2018) visar i TIMSS att digital presentation 
kan göra uppgifter svårare genom gränssnittskrav såsom scrollning och 
digitala verktyg. För PIRLS 2016 är mönstret särskilt intressant eftersom 
ingen enhetlig internationell riktning framträder: vissa länder presterar bättre 
på papper, andra bättre digitalt och några visar små skillnader (Mullis et al., 
2017). Detta talar för att digitalt format inte är helt jämförbart men 
pappersformatet och att prestation i ePIRLS sannolikt påverkas av ett 
samspel mellan traditionell läsförståelse och digitalt specifika krav. 
Mirazchiyski och Gershteyn (2024) finner begränsad förklaringskraft i 
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övergripande indikatorer av IT-användning, vilket pekar mot att 
mekanismerna är mer komplexa och kontextbundna. Gilleece och Eivers 
(2018) visar på att olika former av digitala vanor kan relatera olika till 
prestation i respektive format, vilket tyder på att syfte och kvalitet i digital 
användning kan vara viktigare än frekvens. 

Hur valida är jämförelserna? 
I avhandlingen förstås jämförbarhet mellan PIRLS och ePIRLS genom 
validitet, det vill säga hur väl tolkningar och användningar av poäng kan 
motiveras genom evidens och argument (Messick, 1989; Kane, 2006). 
Reliabilitet avser mätningens stabilitet och är nödvändig men inte tillräcklig 
för validitet (Field, 2009; Messick, 1989). Messicks enhetliga syn på validitet 
innebär att olika former av evidens fungerar som stöd för tolkningar, och att 
hot kan uppstå genom insnävad begreppsbestämning (construct under-
representation; väsentliga delar av begreppet fångas inte) eller att irrelevant 
varians introduceras (construct irrelevant variance; prestation påverkas av 
faktorer som inte tillhör begreppet). Formateffekter är centrala i denna 
diskussion: digitala krav kan antingen vara relevanta eller irrelevanta 
beroende på hur man definierar läsförståelse och vilken typ av slutsatser man 
vill dra. 

Avhandlingen anknyter till Kane’s argumentbaserade syn på validering 
(Kane, 2006; 2013). I detta perspektiv är validitet inte en absolut egenskap 
hos ett test, utan styrkan i de slutsatser som dras på grundval av en 
argumentation. Det tolkande argumentet specificerar vilka påståenden man 
vill göra om vad exempelvis en läspoäng betyder och vilka antaganden som 
krävs. Valideringsarbetet enligt Kane innebär att pröva en kedja av 
inferenser: från poängsättning, via generalisering och extrapolation till 
implikationer. I denna avhandling gäller tolkningsargumentet om 
pappersbaserade PIRLS-poäng och digitala ePIRLS-poäng kan tolkas som 
indikatorer på samma underliggande konstrukt av läsförståelse, och om 
denna tolkning håller över format, elevgrupper och utbildningskontexter. 
Fokus ligger därmed inte på om PIRLS eller ePIRLS är “giltiga” i absolut 
mening, utan på om tolkningar av läsresultat förblir jämförbara när 
bedömningen går från papper till digitalt. 
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Data och Metod 
Avhandlingen bygger på PIRLS 2016 och den digitala 
tilläggsundersökningen ePIRLS 2016 samt på länkade svenska registerdata. 
PIRLS innehåller provresultat och bakgrundsfrågor till elever, lärare, rektorer 
och vårdnadshavare. I Sverige har Skolverket länkat PIRLS/ePIRLS-
kohorten i årskurs 4 till registeruppgifter, vilket möjliggör uppföljning till 
årskurs 6 och 9. 

Tre delstudier ingår i avhandlingen. Studie I använder data från 16 
länder/ekonomier för att få så bred täckning som möjligt i en övergripande 
jämförbarhetsanalys. Studie II använder samma internationella data för att 
analysera endast nationellt representativa utbildningssystem. Studie III 
avgränsas till Sverige och kombinerar PIRLS/ePIRLS med registerdata om 
senare skolresultat. 

PIRLS använder ett tvåstegsurval (skolor och därefter klasser) för att nå 
nationellt representativa urval och internationell jämförbarhet. Skolor dras 
med PPS (sannolikhet proportionell mot storlek), stratifierat efter 
exempelvis region eller skoltyp. Därefter väljs intakta klasser slumpmässigt. 
Ersättningsskolor används för att hantera bortfall, och det finns fastställda 
kriterier för acceptabla deltagandenivåer och maximala exklusionsnivåer 
(Martin et al., 2017; LaRoche et al., 2017). 

PIRLS-provet består av två texter per elev (en litterär och en faktatext), 
cirka 500–800 ord, med cirka 12 frågor per text. Upplägget bygger på en 
matrisdesign där block av uppgifter roteras mellan häften. Uppgifterna är 
både flervalsfrågor och öppna svar, med poängsättning enligt internationella 
kodningsmanualer (Martin et al., 2015). ePIRLS är ett datorbaserat prov i en 
simulerad internetmiljö. Varje uppgift innebär att navigera i en sluten 
webbstruktur med flera sidor och länkar och besvara frågor på skärm. 
Deltagande i ePIRLS förutsätter deltagande i PIRLS och genomförs 
vanligtvis med samma elever påföljande dag, vilket innebär fast provordning 
med PIRLS dag 1 och ePIRLS dag 2. 

PIRLS och ePIRLS delar ambitionen att mäta förståelseprocesser, men 
skiljer sig i flera avseenden som är viktiga för tolkning: ePIRLS fokuserar 
enbart på informationsläsning, medan PIRLS täcker både litterär och 
informativ läsning. PIRLS presenterar linjära, kontinuerliga texter, medan 
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ePIRLS kräver navigation i en icke-linjär webbstruktur. ePIRLS inkluderar 
även gränssnittselement och dynamiska funktioner som inte finns i 
pappersformatet (Mullis & Martin, 2015). Dessa skillnader innebär att 
observerade skillnader i prestation kan spegla en blandning av formateffekter 
och skillnader i hur läsning representeras. 

Utfallsvariablerna är PIRLS- och ePIRLS-resultat vilka inte är råpoäng 
utan så kallade skattade IRT-poäng. I Studie I och II används PIRLS delskala 
för informationsläsning för att matcha ePIRLS innehållsfokus. I Studie III 
används PIRLS totala lässkala tillsammans med ePIRLS för att analysera 
kopplingar till senare skolresultat. Svenska registerdata ger betyg i kärnämnen 
(svenska, engelska, matematik) samt meritvärde (GPA) i årskurs 6 och 9. För 
longitudinella analyser konstrueras två indikatorer: ett medelvärde av PIRLS 
och ePIRLS (gemensam läsförmåga) och en differens (ePIRLS minus 
PIRLS) som fångar relativ styrka i formaten digitalt kontra papper. 

Bakgrundsvariabler skiljer sig mellan studier men syftar i flera fall att mäta 
samma underliggande konstrukt. I Studie II används PIRLS internationella 
enkätvariabler, inklusive kön, socioekonomisk bakgrund (böcker i hemmet), 
hemspråk och indikatorer på digitala vanor i fritid och skola. I Studie III 
används registerbaserade variabler (kön, föräldrautbildning, utländsk 
bakgrund). 

Bortfall hanteras utifrån typ och omfattning. I de internationella 
databaserna är prestationsdata redan bearbetade av IEA och sålunda finns 
inte bortfall i läspoängen. I Studie II är bortfallet i bakgrundsvariabler lågt 
och behandlas i praktiken som slumpmässigt (MAR. I Studie III är bortfallet 
till registerlänkning lågt men bortfallsmodellering görs i Mplus med FIML 
under MAR-antagande (Enders, 2010). 

Analysstrategin är knuten till Kane’s argumentbaserade validitetsram. 
Studie I söker identifiera om en gemensam generell faktor dominerar och om 
det finns systematisk mode-specifik varians som kan relateras till något av 
provformaten. Studie II prövar generaliseringsinferens över elevgrupper 
genom korrelationer och regressionsmodeller som undersöker om 
bakgrundsfaktorer påverkar digital prestation utöver pappersprestation. 
Studie III prövar extrapolationsinferens genom att analysera prediktiv 
validitet, det vill säga hur väl PIRLS och ePIRLS förutsäger senare betyg. 
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Arbetet bygger på sekundärdata. Länkningen till register är genomförd av 
Skolverket efter etisk prövning och data som används i avhandlingen är 
avidentifierade. Språklig redigering med AI-verktyg har använts i vissa delar 
men mänsklig språkgranskning har också använts.  

Resultat 
Studie I visar att PIRLS och ePIRLS i huvudsak delar en stark gemensam 
läsfaktor i samtliga undersökta utbildningssystem, men att en ytterligare 
digital-specifik dimension också framträder. Bifaktormodellen ger bäst stöd 
jämfört med en strikt endimensionell modell och en tvåfaktormodell. Den 
specifika variansen för ePIRLS är inte stor men inte heller försumbar och 
varierar mellan länder. I Singapore är den mycket liten medan formatet tycks 
ha större betydelse i exempelvis Italien. Den generella faktorn dominerar 
(hög ECV), men reliabilitet för den digitala specifika faktorn är tillräcklig för 
att indikera att den fångar något systematiskt, inte enbart mätfel. 
Korrelationerna mellan linjär och icke-linjär dimension är höga men inte 
perfekta, vilket stödjer tolkningen “stort överlapp men inte full ekvivalens”. 
Digitala uppgifter tenderar dessutom att vara svårare i flera system, vilket 
ligger i linje med hypotesen att gränssnitt och navigation kan öka kraven 
utöver kärnförståelse. 

Studie II visar att sambandet mellan PIRLS och ePIRLS på individnivå 
är måttligt till starkt i alla länder men varierar utan ett enkelt mönster kopplat 
till genomsnittlig prestationsnivå. Könsskillnader i ePIRLS finns ofta 
deskriptivt (flickor högre), men försvinner när PIRLS kontrolleras, vilket 
tyder på att digitalt format i sig inte skapar en kvarstående könsskillnad givet 
samma grundläggande läsförmåga. Socioekonomisk bakgrund (böcker i 
hemmet) är däremot fortsatt associerad med ePIRLS även efter kontroll för 
PIRLS, vilket indikerar en kvarstående digital effect vilket betyder ett litet 
ytterligare övertag för elever från högre social bakgrund för det digitala 
provet, möjligen kopplat till större resurser, bättre tillgång till teknik eller mer 
stimulerande lärmiljöer i hemmet. Hemspråk har en negativ association med 
ePIRLS men den reduceras kraftigt när PIRLS kontrolleras, och mönstret 
varierar mellan länder. När det gäller digitala vanor försvinner de flesta 
negativa fritidseffekter efter kontroll för PIRLS, medan vissa skolrelaterade 
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digitala aktiviteter (till exempel rapportskrivande) visar små positiva samband 
i vissa kontexter. Sammantaget pekar resultaten på att ePIRLS i huvudsak 
drivs av samma läsförmåga som PIRLS men att vissa bakgrundsfaktorer, 
särskilt socioekonomisk bakgrund, för några länder, har en tydligare koppling 
till digital prestation. 

Studie III visade att både PIRLS- och ePIRLS-resultat i hög grad 
predicerade senare skolbetyg, vilket bekräftar den långsiktiga betydelsen av 
tidig läsförmåga. Sambanden var starkare i årskurs 6 än i årskurs 9, vilket 
sannolikt speglar det kortare tidsspannet från mätningen i årskurs 4 och att 
fler akademiska, kontextuella och motivationsrelaterade faktorer får större 
betydelse över det längre intervallet fram till årskurs 9. När 
differensvariabeln, som fångar varje elevs relativa styrka i digital läsning 
jämfört med pappersläsning, inkluderades framträdde små men statistiskt 
signifikanta effekter. Givet lika läsprestationer och bakgrundskarakteristika, 
tenderade de elever som var relativt starkare i det digitala formatet att få 
något högre betyg senare. Mönstret var tydligast för svenska och engelska, 
vilket kan tyda på att digital läsning fångar vissa ytterligare läsfärdigheter, 
exempelvis att navigera i icke-linjära texter och integrera information från 
flera källor, som blir allt mer relevanta för språkorienterat lärande. Dessa 
resultat ligger i linje med tidigare forskning som visar att tidig läsförmåga är 
en stark prediktor för senare skolprestation (till exempel Duncan et al., 2007; 
Manu et al., 2021; Skolverket, 2019, 2022). Genom att inkludera både 
pappers- och digitala mått vidgar studien dock denna evidens till dagens 
läskontexter. Medan tidigare longitudinella studier främst utgått från 
pappersbaserade prov visar resultaten här att digital läsprestation är minst 
lika starkt prediktiv för senare skolutfall, och i vissa fall något mer, än 
traditionell pappersläsning. 

Diskussion 
Tillsammans ger studierna ett sammanhållet underlag för att bedöma 
jämförbarheten mellan pappers- och digital läsning. För att systematisera 
undersökningen användes Kanes ramverk för validering.  

På generaliseringsnivån visar Studie I att det finns en tydlig gemensam 
kärna i läsförståelse över format, men också att ett digitalt format 
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introducerar systematisk varians som inte helt absorberas av den generella 
läsfaktorn. Det innebär att samma konstrukt av läsförmåga stöds, men med 
en viktig reservation: digitala uppgifter aktiverar delvis ytterligare krav, 
sannolikt kopplade till navigation, informationsintegration över sidor och 
självreglering i en icke-linjär miljö. Variation mellan länder tyder på att dessa 
krav är kontextkänsliga och kan påverkas av tillgång, vana och 
utbildningspraktik. 

Studie II visar att generaliserbarheten också behöver förstås över 
elevgrupper. Mycket av skillnaderna i digital prestation speglar samma 
mönster som i pappersläsning, vilket stärker tolkningen att traditionell 
läsförmåga är den dominerande drivkraften även i ePIRLS.  

På extrapolationsnivån ger Studie III ett starkt stöd för att både pappers- 
och digital läsning i årskurs 4 har utbildningsrelevans: de predicerar senare 
betyg i Sverige. Att ePIRLS ibland har något starkare relationer och att en 
digital relativ fördel ger ett litet tillskott kan tolkas som att digitala 
läsprocesser som ePIRLS fångar också är funktionella i senare skolkrav, 
särskilt i språkliga ämnen. Det stärker argumentet att digital läsning inte bara 
är “formatbrus”, utan kan spegla färdigheter som får betydelse i en allt mer 
digital skolvardag. 

Samtidigt finns begränsningar som påverkar tolkningen. PIRLS och 
ePIRLS använder olika texter och delvis olika uppgiftsmiljöer, vilket gör att 
man inte kan isolera en “ren” modeffekt. Den fasta provordningen (PIRLS 
före ePIRLS) öppnar för trötthet eller övningseffekter, även om mönstren 
mellan länder och grupper talar för att ordning inte ensamt förklarar 
resultaten. För internationella jämförelser tillkommer variation i teknisk 
infrastruktur, digital vana och språkliga förutsättningar, vilket kan 
introducera konstrukt-irrelevant varians och därmed påverka rättvisa. 

Slutsatsen som följer av resultaten är därför nyanserad: PIRLS och 
ePIRLS är nära besläktade och delar en stark gemensam läskärna, men är inte 
fullt ut utbytbara. Digital läsning i ePIRLS verkar både innehålla begreppsligt 
relevanta inslag som kan vara viktiga för senare skolframgång och samtidigt 
vara mer känslig för kontextuella skillnader i resurser och erfarenheter. För 
storskaliga trendstudier innebär det att övergångar mellan format bör 
valideras empiriskt och att trendtolkningar behöver ta höjd för att delar av 
det som förändras kan vara kopplat till provformat och begreppet 
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operationalisering, inte enbart till elevers “läsförmåga” i snäv mening. 
Övergången från pappersbaserade till digitala bedömningsformat i 
internationella studier väcker grundläggande frågor om huruvida de två 
formaten mäter samma konstrukt av läsförståelse eller om de involverar 
delvis olika kognitiva och strategiska krav. Frågan är både teknisk och etisk, 
eftersom den direkt påverkar validitet, jämförbarhet över tid och format samt 
rättvisa i bedömningsresultat. Om digitala prov fångar ytterligare färdigheter 
som är ojämnt fördelade mellan elevgrupper riskerar de inte bara att förändra 
vad som mäts, utan även att snedvrida tolkningar av skillnader mellan 
grupper och över tid. När digitala komponenter integreras i storskaliga prov 
blir innebörden av trendjämförelser mer osäker. PIRLS 2021 illustrerar 
denna problematik: genom att sammanföra pappers- och digitala uppgifter i 
en gemensam trendrapportering förutsätts en ekvivalens som denna 
avhandling problematiserar. Om formaten aktiverar delvis olika kognitiva 
processer riskerar förändringar i genomsnittliga resultat att misstolkas som 
faktiska förbättringar eller försämringar i läsförmåga. Att upprätthålla 
trenden i kunskapsmätningarna kräver därför återkommande empirisk 
validering när format, teknik eller konstrukter förändras. 

Även om analyserna i avhandlingen fokuserar på PIRLS och ePIRLS 
2016 sträcker sig implikationerna bortom detta sammanhang. I takt med att 
digitaliseringen accelererar står bedömningssystem världen över inför samma 
spänning: hur man kan förnya bedömningar utan att undergräva tolkbarhet 
och rättvisa över tid. Att möta denna utmaning kräver både konceptuell och 
metodologisk utveckling inom provkonstruktion och validering, där 
psykometriska, kognitiva och pedagogiska perspektiv integreras. 

Sammanfattningsvis visar avhandlingen att (a) pappersbaserade och 
digitala läsprov inte mäter identiska konstrukter och (b) att jämförbarhet över 
tid inte kan tas för given när konstrukter utvecklas. Tillsammans understryker 
resultaten att validering inte är en engångsinsats utan en kontinuerlig process 
som måste följa både utbildningsmässiga och teknologiska förändringar. I 
slutändan står inte bara psykometrisk jämförbarhet på spel, utan även vår 
gemensamma förståelse av vad det innebär att läsa och vad vi väljer att 
värdera som läsförståelse i en digital tidsålder. Framtida forskning bör bygga 
vidare på dessa resultat genom att följa utvecklingen av digital och 
traditionella läsförmåga över tid och undersöka hur formatspecifika 
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kompetenser utvecklas och relaterar till bredare utbildningsmål. Studier som 
kombinerar data av svarsmönster, psykometrisk modellering och 
klassrumsnära forskning behövs för att fördjupa förståelsen av hur digitala 
miljöer omformar läsprocesser och hur läsbedömningar förblir giltiga, 
rättvisa och pedagogiskt meningsfulla i ett snabbt föränderligt läslandskap. 
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lying: Student moral positions and ethical practices in the wake 
of technological change. Göteborg 2008 

262. JOHAN HÄGGSTRÖM  Teaching systems of linear 
equations in Sweden and China: What is made possible to 
learn? Göteborg 2008 

263. GUNILLA GRANATH  Milda makter! 
Utvecklingssamtal och loggböcker som disciplineringstekniker. 
Göteborg 2008   

264. KARIN GRAHN  Flickor och pojkar i idrottens 
läromedel. Konstruktioner av genus i 
ungdomstränarutbildningen. Göteborg 2008.  

265. PER-OLOF BENTLEY  Mathematics Teachers and 
Their Conceptual Models. A New Field of Research. 
Göteborg 2008 

266. SUSANNE GUSTAVSSON  Motstånd och mening. 
Innebörd i blivande lärares seminariesamtal. Göteborg 2008 

267. ANITA MATTSSON  Flexibel utbildning i 
praktiken. En fallstudie av pedagogiska processer i en 
distansutbildning med en öppen design för samarbetslärande. 
Göteborg 2008 

268. ANETTE EMILSON  Det önskvärda barnet. 
Fostran uttryckt i vardagliga kommunikationshandlingar 
mellan lärare och barn i förskolan. Göteborg 2008 

269. ALLI KLAPP LEKHOLM  Grades and grade 
assignment: effects of student and school charachterisitcs. 
Göteborg 2008 

270. ELISABETH BJÖRKLUND  Att erövra 
litteracitet. Små barns kommunikativa möten med berättande, 
bilder, text och tecken i förskolan. Göteborg 2008 

271. EVA NYBERG  Om livets kontinuitet. Undervisning 
och lärande om växters och djurs livscykler - en fallstudie i 
årskurs 5. Göteborg 2008 

272. CANCELLED 

273. ANITA NORLUND  Kritisk sakprosaläsning i 
gymnasieskolan. Didaktiska perspektiv på läroböcker, lärare 
och nationella prov. Göteborg 2009 

274. AGNETA SIMEONSDOTTER SVENSSON  
Den pedagogiska samlingen i förskoleklasen. Barns olika sätt 
att erfara och hantera svårigheter. Göteborg 2009 

275. ANITA ERIKSSON  Om teori och praktik i 
lärarutbildningen. En etnografisk och diskursanalytisk studie. 
Göteborg 2009 

276. MARIA HJALMARSSON  Lärarprofessionens 
genusordning. En studie av lärares uppfattningar om 
arbetsuppgifter, kompetens och förväntningar. Göteborg 
2009.  

277. ANNE DRAGEMARK OSCARSON  Self-
Assessement of Writing in Learning English as a Foreign 
Language. A Study at the Upper Secondary School Level. 
Göteborg 2009 

278. ANNIKA LANTZ-ANDERSSON  Framing in 
Educational Practices. Learning Activity, Digital Technology 
and the Logic of Situated Action. Göteborg 2009 

279. RAUNI KARLSSON  Demokratiska värden i 
förskolebarns vardag. Göteborg 2009 

280. ELISABETH FRANK  Läsförmågan bland 9-10-
åringar. Betydelsen av skolklimat, hem- och skolsamverkan, 
lärarkompetens och elevers hembakgrund. Göteborg 2009 

281. MONICA JOHANSSON  Anpassning och 
motstånd. En etnografisk studie av gymnasieelevers 
institutionella identitetsskapande. Göteborg 2009 

282. MONA NILSEN  Food for Thought. Communication 
and the transformation of work experience in web-based in-
service training. Göteborg 2009 

283. INGA WERNERSSON (RED)  Genus i förskola 
och skola. Förändringar i policy, perspektiv och praktik. 
Göteborg 2009 

284. SONJA SHERIDAN, INGRID PRAMLING 
SAMUELSSON & EVA JOHANSSON (RED) Barns 
tidiga lärande. En tvärsnittsstudie om förskolan som miljö för 
barns lärande. Göteborg 2009 

285. MARIE HJALMARSSON  Lojalitet och motstånd - 
anställdas agerande i ett föränderligt hemtjänstarbete. 
Göteborg 2009.  



286. ANETTE OLIN  Skolans mötespraktik - en studie 
om skolutveckling genom yrkesverksammas förståelse. 
Göteborg 2009 

287. MIRELLA FORSBERG AHLCRONA  
Handdockans kommunikativa potential som medierande 
redskap i förskolan. Göteborg 2009 

288. CLAS OLANDER  Towards an interlanguage of 
biological evolution: Exploring students´ talk and writing as 
an arena for sense-making. Göteborg 2010 
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289. PETER HASSELSKOG Slöjdlärares 
förhållningssätt i undervisningen. Göteborg 2010 

290. HILLEVI PRELL Promoting dietary change. 
Intervening in school and recognizing health messages in 
commercials. Göteborg 2010 

291. DAVOUD MASOUMI Quality Within E-learning 
in a Cultural Context. The case of Iran. Göteborg 2010 

292. YLVA ODENBRING Kramar, kategoriseringar och 
hjälpfröknar. Könskonstruktioner i interaktion i förskola, 
förskoleklass och skolår ett. Göteborg 2010 

293. ANGELIKA KULLBERG What is taught and 
what is learned. Professional insights gained and shared by 
teachers of mathematics. Göteborg 2010  

294. TORGEIR ALVESTAD Barnehagens relasjonelle 
verden - små barn som kompetente aktører i produktive 
forhandlinger. Göteborg 2010 

295. SYLVI VIGMO New spaces for Language Learning. 
A study of student interaction in media production in English. 
Göteborg 2010 

296. CAROLINE RUNESDOTTER I otakt med tiden? 
Folkhögskolorna i ett föränderligt fält. Göteborg 2010  

297. BIRGITTA KULLBERG En etnografisk studie i en 
thailändsk grundskola på en ö i södra Thailand. I sökandet 
efter en framtid då nuet har nog av sitt. Göteborg 2010 

298. GUSTAV LYMER The work of critique in 
architectural education. Göteborg 2010 

299. ANETTE HELLMAN Kan Batman vara rosa? 
Förhandlingar om pojkighet och normalitet på en förskola. 
Göteborg 2010 

300. ANNIKA BERGVIKEN-RENSFELDT 
Opening higher education. Discursive transformations of 
distance and higher education government. Göteborg 2010 

301. GETAHUN YACOB ABRAHAM  Education for 
Democracy? Life Orientation: Lessons on Leadership 
Qualities and Voting in South African Comprehensive 
Schools. Göteborg 2010 

302. LENA SJÖBERG Bäst i klassen? Lärare och elever i 
svenska och europeiska policytexter. Göteborg 2011  

303. ANNA POST  Nordic stakeholders and sustainable 
catering. Göteborg 2011    

304. CECILIA KILHAMN  Making Sense of Negative 
Numbers. Göteborg 2011 

305. ALLAN SVENSSON (RED)  Utvärdering Genom 
Uppföljning. Longitudinell individforskning under ett 
halvsekel. Göteborg 2011 

306. NADJA CARLSSON  I kamp med skriftspråket. 
Vuxenstuderande med läs- och skrivsvårigheter i ett 
livsvärldsperspektiv. Göteborg 2011 

307. AUD TORILL MELAND  Ansvar for egen læring. 
Intensjoner og realiteter ved en norsk videregående skole. 
Göteborg 2011 

308. EVA NYBERG  Folkbildning för demokrati. 
Colombianska kvinnors perspektiv på kunskap som 
förändringskraft. Göteborg 2011 

309. SUSANNE THULIN  Lärares tal och barns 
nyfikenhet. Kommunikation om naturvetenskapliga innehåll i 
förskolan.  Göteborg 2011 

310. LENA FRIDLUND  Interkulturell undervisning – 
ett pedagogiskt dilemma. Talet om undervisning i svenska som 
andraspråk och i förberedelseklass. Göteborg 2011 

311. TARJA ALATALO  Skicklig läs- och 
skrivundervisning i åk 1-3. Om lärares möjligheter och hinder. 
Göteborg 2011 

312. LISE-LOTTE BJERVÅS  Samtal om barn och 
pedagogisk dokumentation som bedömningspraktik i 
förskolan. En diskursanalys. Göteborg 2011 

313. ÅSE HANSSON  Ansvar för matematiklärande. 
Effekter av undervisningsansvar i det flerspråkiga 
klassrummet. Göteborg 2011 

314. MARIA REIS  Att ordna, från ordning till ordning. 
Yngre förskolebarns matematiserande. Göteborg 2011 

315. BENIAMIN KNUTSSON  Curriculum in the Era 
of Global Development – Historical Legacies and 
Contemporary Approaches. Göteborg 2011 

316. EVA WEST  Undervisning och lärande i 
naturvetenskap. Elevers lärande i relation till en 
forskningsbaserad undervisning om ljud, hörsel och hälsa.  
Göteborg 2011 

317. SIGNILD RISENFORS  Gymnasieungdomars 
livstolkande. Göteborg 2011 

318. EVA JOHANSSON & DONNA 
BERTHELSEN (Ed.)  Spaces for Solidarity and 
Individualism in Educational Contexts. Göteborg 2012 

319. ALASTAIR HENRY  L3 Motivation. Göteborg 
2012 

320. ANN PARINDER  Ungdomars matval – 
erfarenheter, visioner och miljöargument i eget hushåll. 
Göteborg 2012 

321. ANNE KULTTI  Flerspråkiga barn i förskolan: 
Villkor för deltagande och lärande. Göteborg 2012 



322. BO-LENNART EKSTRÖM  Kontroversen om 
DAMP. En kontroversstudie av vetenskapligt gränsarbete och 
översättning mellan olika kunskapsparadigm. Göteborg 
2012 

323. MUN LING LO  Variation Theory and the 
Improvement of Teaching and Learning. Göteborg 2012 

324. ULLA ANDRÉN  Self-awareness and self-knowledge 
in professions. Something we are or a skill we learn. 
Göteborg 2012 

325. KERSTIN SIGNERT  Variation och invarians i 
Maria Montessoris sinnestränande materiel. Göteborg 2012 

326. INGEMAR GERRBO  Idén om en skola för alla 
och specialpedagogisk organisering i praktiken. Göteborg 
2012 

327. PATRIK LILJA  Contextualizing inquiry. 
Negotiations of tasks, tools and actions in an upper secondary 
classroom. Göteborg 2012 

328. STEFAN JOHANSSON  On the Validity of 
Reading Assessments: Relationships Between Teacher 
Judgements, External Tests and Pupil Self-assessments. 
Göteborg 2013 

329. STEFAN PETTERSSON  Nutrition in Olympic 
Combat Sports. Elite athletes’ dietary intake, hydration status 
and experiences of weight regulation. Göteborg 2013 

330. LINDA BRADLEY  Language learning and 
technology – student activities in web-based environments. 
Göteborg 2013 

331. KALLE JONASSON  Sport Has Never Been 
Modern. Göteborg 2013 

332. MONICA HARALDSSON STRÄNG  Yngre 
elevers lärande om natur. En studie av kommunikation om 
modeller i institutionella kontexter. Göteborg 2013 

333. ANN VALENTIN KVIST  Immigrant Groups and 
Cognitive Tests – Validity Issues in Relation to Vocational 
Training. Göteborg 2013  

334. ULRIKA BENNERSTEDT  Knowledge at play. 
Studies of games as members’ matters. Göteborg 2013 

335. EVA ÄRLEMALM-HAGSÉR  Engagerade i 
världens bästa? Lärande för hållbarhet i förskolan. 
Göteborg 2013 

336. ANNA-KARIN WYNDHAMN  Tänka fritt, 
tänka rätt. En studie om värdeöverföring och kritiskt 
tänkande i gymnasieskolans undervisning. Göteborg 2013 

337. LENA TYRÈN  ”Vi får ju inte riktigt 
förutsättningarna för att genomföra det som vi vill.” En studie 
om lärares möjligheter och hinder till förändring och förbättring 
i praktiken. Göteborg 2013 
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338. ANNIKA LILJA  Förtroendefulla relationer mellan 
lärare och elev. Göteborg 2013 

339. MAGNUS LEVINSSON  Evidens och existens. 
Evidensbaserad undervisning i ljuset av lärares erfarenheter. 
Göteborg 2013 

340. ANNELI SCHWARTZ  Pedagogik, plats och 
prestationer. En etnografisk studie om en skola i förorten. 
Göteborg 2013 

341. ELISABET ÖHRN och LISBETH LUNDAHL 
(red)  Kön och karriär i akademin. En studie inom det 
utbildningsvetenskapliga fältet. Göteborg 2013 

342. RICHARD BALDWIN  Changing practice by 
reform. The recontextualisation of the Bologna process in 
teacher education. Göteborg 2013 

343. AGNETA JONSSON  Att skapa läroplan för de 
yngsta barnen i förskolan. Barns perspektiv och nuets 
didaktik. Göteborg 2013 

344. MARIA MAGNUSSON  Skylta med kunskap. En 
studie av hur barn urskiljer grafiska symboler i hem och 
förskola. Göteborg 2013 

345. ANNA-LENA LILLIESTAM  Aktör och struktur 
i historieundervisning. Om utveckling av elevers historiska 
resonerande. Göteborg 2013 

346. KRISTOFFER LARSSON  Kritiskt tänkande i 
grundskolans samhällskunskap. En fenomenografisk studie 
om manifesterat kritiskt tänkande i samhällskunskap hos 
elever i årskurs 9. Göteborg 2013 

347. INGA WERNERSSON och INGEMAR 
GERRBO (red)  Differentieringens janusansikte. En 
antologi från Institutionen för pedagogik och specialpedagogik 
vid Göteborgs universitet. Göteborg 2013 

348. LILL LANGELOTZ  Vad gör en skicklig lärare? 
En studie om kollegial handledning som utvecklingspraktik. 
Göteborg 2014 

349. STEINGERDUR OLAFSDOTTIR  Television 
and food in the lives of young children. Göteborg 2014 

350. ANNA-CARIN RAMSTEN  Kunskaper som 
byggde folkhemmet. En fallstudie av förutsättningar för lärande 
vid teknikskiften inom processindustrin. Göteborg 2014 

351. ANNA-CARIN BREDMAR  Lärares arbetsglädje. 
Betydelsen av emotionell närvaro i det pedagogiska arbetet. 
Göteborg 2014 

352. ZAHRA BAYATI ”den Andre” i lärarutbildningen. 
En studie om den rasifierade svenska studentens villkor i 
globaliseringens tid. Göteborg 2014 

353 ANDERS EKLÖF Project work, independence and 
critical thinking. Göteborg 2014 

354 EVA WENNÅS BRANTE Möte med multimodalt 
material. Vilken roll spelar dyslexi för uppfattandet av text 
och bild? Göteborg 2014 

355 MAGNUS FERRY Idrottsprofilerad utbildning – i 
spåren av en avreglerad skola. Göteborg 2014 



356 CECILIA THORSEN  Dimensionality and 
Predictive validity of school grades: The relative influence of 
cognitive and socialbehavioral aspects. Göteborg 2014 

357 ANN-MARIE ERIKSSON  Formulating 
knowledge. Engaging with issues of sustainable development 
through academic writing in engineering education.  
Göteborg 2014 

358 PÄR RYLANDER  Tränares makt över spelare i 
lagidrotter: Sett ur French och Ravens maktbasteori. 
Göteborg 2014 

359 PERNILLA ANDERSSON VARGA 
Skrivundervisning i gymnasieskolan. Svenskämnets roll i den 
sociala reproduktionen. Göteborg 2014 

360 GUNNAR HYLTEGREN Vaghet och vanmakt 
- 20 år med kunskapskrav i den svenska skolan.  
Göteborg 2014 

361 MARIE HEDBERG Idrotten sätter agendan.  
En studie av Riksidrottsgymnasietränares handlande utifrån 
sitt dubbla uppdrag. Göteborg 2014 

362 KARI-ANNE JøRGENSEN  What is going on out 
there? - What does it mean for children's experiences when the 
kindergarten is moving their everyday activities into the nature - 
landscapes and its places?  Göteborg 2014 

363 ELISABET ÖHRN och ANN-SOFIE HOLM 
(red) Att lyckas i skolan. Om skolprestationer och kön i 
olika undervisningspraktiker. Göteborg 2014 

364 ILONA RINNE Pedagogisk takt i betygssamtal.  
En fenomenologisk hermeneutisk studie av gymnasielärares och 
elevers förståelse av betyg. Göteborg 2014 

365 MIRANDA ROCKSÉN Reasoning in a Science 
Classroom. Göteborg 2015 

366 ANN-CHARLOTTE BIVALL Helpdesking: 
Knowing and learning in IT support practices. 
Göteborg 2015 

367 BIRGITTA BERNE Naturvetenskap möter etik. En 
klassrumsstudie av elevers diskussioner om samhällsfrågor 
relaterade till bioteknik. Göteborg 2015 

368 AIRI BIGSTEN Fostran i förskolan.  
Göteborg 2015 

369 MARITA CRONQVIST Yrkesetik i lärarutbildning 
- en balanskonst. Göteborg 2015 

370 MARITA LUNDSTRÖM Förskolebarns strävanden 
att kommunicera matematik. Göteborg 2015 

371 KRISTINA LANÅ Makt, kön och diskurser.  
En etnografisk studie om elevers aktörsskap och 
positioneringar i undervisningen. Göteborg 2015 

372 MONICA NYVALLER Pedagogisk utveckling 
genom kollegial granskning: Fallet Lärande Besök utifrån 
aktör-nätverksteori. Göteborg 2015 

373 GLENN ØVREVIK KJERLAND   
Å lære å undervise i kroppsøving. Design for utvikling  
av teoribasert undervisning og kritisk refleksjon i 
kroppsøvingslærerutdanningen. Göteborg 2015 

374 CATARINA ECONOMOU  ”I svenska två vågar 
jag prata mer och så”. En didaktisk studie om skolämnet 
svenska som andraspråk. Göteborg 2015 

375 ANDREAS OTTEMO  Kön, kropp, begär och 
teknik: Passion och instrumentalitet på två tekniska 
högskoleprogram. Göteborg 2015 

376 SHRUTI TANEJA JOHANSSON  Autism-in-
context. An investigation of schooling of children with a 
diagnosis of autism in urban India. Göteborg 2015 

377 JAANA NEHEZ  Rektorers praktiker i möte med 
utvecklingsarbete. Möjligheter och hinder för planerad 
förändring. Göteborg 2015 

378 OSA LUNDBERG  Mind the Gap – Ethnography 
about cultural reproduction of difference and disadvantage in 
urban education. Göteborg 2015 

379 KARIN LAGER  I spänningsfältet mellan kontroll 
och utveckling. En policystudie av systematiskt kvalitetsarbete i 
kommunen, förskolan och fritidshemmet. Göteborg 2015 

380 MIKAELA ÅBERG  Doing Project Work.  
The Interactional Organization of Tasks, Resources, and 
Instructions. Göteborg 2015 

381 ANN-LOUISE LJUNGBLAD  Takt och hållning 
- en relationell studie om det oberäkneliga i matematik-
undervisningen. Göteborg 2016 

382 LINN HÅMAN  Extrem jakt på hälsa. En 
explorativ studie om ortorexia nervosa. Göteborg 2016 

383 EVA OLSSON  On the impact of extramural English 
and CLIL on productive vocabulary. 
Göteborg 2016 

384 JENNIE SIVENBRING  I den betraktades ögon. 
Ungdomar om bedömning i skolan. Göteborg 2016 

385 PERNILLA LAGERLÖF  Musical play. Children 
interacting with and around music technology.  
Göteborg 2016 

386 SUSANNE MECKBACH  Mästarcoacherna. Att 
bli, vara och utvecklas som tränare inom svensk elitfotboll. 
Göteborg 2016 

387 LISBETH GYLLANDER TORKILDSEN 
Bedömning som gemensam angelägenhet – enkelt i retoriken, 
svårare i praktiken. Elevers och lärares förståelse och 
erfarenheter. Göteborg 2016 

388 cancelled 

389 PERNILLA HEDSTRÖM  Hälsocoach i skolan. 
En utvärderande fallstudie av en hälsofrämjande intervention. 
Göteborg 2016 
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390 JONNA LARSSON  När fysik blir lärområde  
i förskolan. Göteborg 2016 

391 EVA M JOHANSSON  Det motsägelsefulla 
bedömningsuppdraget. En etnografisk studie om bedömning i 
förskolekontext. Göteborg 2016 

392 MADELEINE LÖWING  Diamant – diagnoser i 
matematik. Ett kartläggningsmaterial baserat på didaktisk 
ämnesanalys. Göteborg 2016 

393 JAN BLOMGREN  Den svårfångade motivationen: 
elever i en digitaliserad lärmiljö. Göteborg 2016 

394 DAVID CARLSSON  Vad är religionslärar-
kunskap? En diskursanalys av trepartssamtal i 
lärarutbildningen. Göteborg 2017 

395 EMMA EDSTRAND  Learning to reason in 
environmental education: Digital tools, access points to 
knowledge and science literacy. Göteborg 2017 

396 KATHARINA DAHLBÄCK  Svenskämnets 
estetiska dimensioner - - i klassrum, kursplaner och lärares 
uppfattningar. Göteborg 2017 

397 K GABRIELLA THORELL  Framåt marsch! – 
Ridlärarrollen från dåtid till samtid med perspektiv på 
framtid. Göteborg 2017 

398 RIMMA NYMAN  Interest and Engagement: 
Perspectives on Mathematics in the Classroom.  
Göteborg 2017 

399 ANNIKA HELLMAN  Visuella möjlighetsrum. 
Gymnasieelevers subjektsskapande i bild och 
medieundervisning. Göteborg 2017 

400 OLA STRANDLER  Performativa lärarpraktiker. 
Göteborg 2017 

401 AIMEE HALEY  Geographical Mobility of the 
Tertiary Educated – Perspectives from Education and Social 
Space. Göteborg 2017 

402 MALIN SVENSSON  Hoppet om en framtidsplats. 
Asylsökande barn i den svenska skolan. Göteborg 2017 

403 CATARINA ANDISHMAND  Fritidshem eller 
servicehem? En etnografisk studie av fritidshem i tre 
socioekonomiskt skilda områden. Göteborg 2017 

404 MONICA VIKNER STAFBERG  Om 
lärarblivande. En livsvärldsfenomenologisk studie av 
bildningsgångar in i läraryrket. Göteborg 2017 

405 ANGELICA SIMONSSON  Sexualitet i 
klassrummet. Språkundervisning, elevsubjektivitet och 
heteronormativitet. Göteborg 2017 

406 ELIAS JOHANNESSON  The Dynamic 
Development of Cognitive and Socioemotional Traits and  
Their Effects on School Grades and Risk of Unemployment. 
Göteborg 2017 

407 EVA BORGFELDT  ”Det kan vara svårt att 
förklara på rader”. Perspektiv på analys och bedömning av 
multimodal textproduktion i årskurs 3. Göteborg 2017 

408 GÉRALDINE FAUVILLE  Digital technologies as 
support for learning about the marine environment. Steps 
toward ocean literacy. Göteborg 2018 

409 CHARLOTT SELLBERG  Training to become a 
master mariner in a simulator-based environment:  
The instructors’ contributions to professional learning. 
Göteborg 2018 

410 TUULA MAUNULA  Students’ and Teachers’ Jointly 
Constituted Learning Opportunities. The Case of Linear 
Equations. Göteborg 2018 

411 EMMALEE GISSLEVIK  Education for 
Sustainable Food Consumption in Home and Consumer 
Studies. Göteborg 2018 

412 FREDRIK ZIMMERMAN  Det tillåtande och det 
begränsande. En studie om pojkars syn på studier och 
ungdomars normer kring maskulinitet. Göteborg 2018 

413 CHRISTER MATTSSON  Extremisten i 
klassrummet. Perspektiv på skolans förväntade ansvar att 
förhindra framtida terrorism. Göteborg 2018 

414 HELENA WALLSTRÖM  Gymnasielärares 
mentorshandlingar. En verksamhetsteoretisk studie om 
lärararbete i förändring. Göteborg 2018 

415 LENA ECKERHOLM  Lärarperspektiv på 
läsförståelse. En intervjustudie om undervisning i årskurs 4-6. 
Göteborg 2018 

416 CHRISTOPHER HOLMBERG  Food, body 
weight, and health among adolescents in the digital age:  
An explorative study from a health promotion perspective. 
Göteborg 2018 

417 MAGNUS KARLSSON  Moraliskt arbete i 
förskolan. Regler och moralisk ordning i barn-barn och vuxen-
barn interaktion. Göteborg 2018 

418 ANDREAS FRÖBERG  Physical Activity among 
Adolescents in a Swedish Multicultural Area. An 
Empowerment-Based Health Promotion School Intervention. 
Göteborg 2018 

419 EWA SKANTZ ÅBERG  Children´s collaborative 
technology-mediated story making. Instructional challenges in 
early childhood education. Göteborg 2018 

420 PER NORDÉN  Regnbågsungar: Familj, utbildning, 
fritid. Göteborg 2018 

421 JENNY RENDAHL  Vem och vad kan man lita 
på? Ungdomars förhållningssätt till budskap om mat och 
ätande utifrån ett forskarinitierat rollspel.  Göteborg 2018 

422 MARTINA WYSZYNSKA JOHANSSON  
Student experience of vocational becoming in upper secondary 
vocational education and training. Navigating by feedback. 
Göteborg 2018 

423 MALIN NILSEN  Barns och lärares aktiviteter med 
datorplattor och appar i förskolan.  Göteborg 2018 



424 LINDA BORGER  Investigating and Validating 
Spoken Interactional Competence – Rater Perspectives on a 
Swedish National Test of English.  Göteborg 2018 

425 ANNA-MARIA FJELLMAN  School choice, space 
and the geography of marketization – Analyses of educational 
restructuring in upper secondary education in Sweden.  
Göteborg 2019 

426 ANNELI BERGNELL  Med kroppen som 
illustration: Hur förskolebarn prat-skapar naturvetenskap 
med hjälp av multimodala och kroppsförankrade förklaringar. 
Göteborg 2019 
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Reading literacy is increasingly assessed through digital formats, raising 
fundamental questions about the comparability and validity of reading 
scores across assessment modes and over time. Drawing on an argument-
based framework for validation, this dissertation examines the comparability 
and validity of paper-based and digital reading assessments by evaluating 
key inferences concerning generalisation across assessment modes and 
student subgroups, as well as extrapolation to later educational outcomes. 
The dissertation comprises three empirical studies and utilises international 
large-scale assessment data from PIRLS 2016 and its digital extension, 
ePIRLS, in combination with Swedish register data.

The findings show that paper-based and digital reading assessments share a 
strong common core of reading comprehension, but also exhibit systematic 
mode-related variation, indicating that the two formats are not fully 
equivalent. These differences vary across contexts and student groups and 
extend to their predictive relationships with later academic outcomes. Overall, 
the dissertation concludes that paper-based and digital reading assessments 
are similar but not interchangeable. Validity in digital reading assessment 
should therefore be understood as conditional on assessment mode, student 
population, and context, rather than assumed a priori. In this sense, the 
dissertation contributes to ongoing discussions about how reading literacy is 
conceptualised and assessed in an increasingly digital educational landscape.
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