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Executive Summary

The measurement of foundational learning has emerged as a global priority, with Sustainable
Development Goal 4.11a tracking minimum proficiency in reading and mathematics at the end of lower
primary. However, the downgrading of the indicator in late 2023 due to concerns about validity and
comparability, brought renewed scrutiny to how foundational learning is assessed in low-resource
contexts. This critical review evaluates the current evidence on the measurement of decoding in the early
grades, focussing on three interrelated questions: (1) whether fluency or accuracy is a better indicator of
decoding proficiency; (2) how assessment protocols (e.g., timing and stopping rules) affect validity; and
(3) whether receptive tasks can serve as effective substitutes or complements to productive decoding
measures. The review focuses on contextual relevance for the African continent and situates these
questions in relation to purpose and language of assessment, and the feasibility and sustainability of

different approaches in low-resource contexts.
Key Findings
Fluency versus Accuracy

The balance of empirical evidence suggests that fluency is a more discriminating and policy-relevant
indicator than accuracy in the early grades, especially in transparent orthographies where accuracy
rapidly approaches ceiling levels. Meta-analytic work confirms that fluency correlates more strongly with
comprehension than accuracy does, particularly in the lower grades. Comparative evidence from large-
scale datasets (e.g., PASEC, MICS) similarly shows that accuracy-based measures can obscure
meaningful variation, while fluency distributions remain wide and informative. Taken together, this
evidence suggests that fluency should remain central in early grade assessments, with accuracy reported

as complementary information rather than a substitute.
Protocols: stopping rules and timing

Assessment protocols—particularly stopping rules and time limits—play a crucial role in shaping both the
validity and efficiency of early grade reading assessments. Discontinuation rules, which end subtasks
after repeated early failures, can save time and reduce learner distress. However, they are based on
assumptions about the hierarchical structure of reading skills, and the implications of these rules remain
under-studied. Simulations using EGRA data show that terminating subtasks after a small number of
consecutive failures results in minimal loss of information, though more work is needed on subgroup
effects and conditional probabilities. Overall, while protocols improve practicality, careful attention is
needed to ensure that efficiency gains do not compromise validity or mask important differences in

learner performance.
Receptive tasks

Receptive tasks—including letter—sound recognition, sentence verification, maze, and slasher tasks—
offer promise for group-based or digital administration, but they capture related rather than identical

constructs to productive tasks. They can be susceptible to guessing and floor or ceiling effects,
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depending on design. Further, correlations with oral reading fluency tend to be modest. Adaptation
across language is complex, particularly for morphologically rich or agglutinative languages. While such
tasks may provide cost savings or scalability advantages, they should be regarded as complements
rather than replacements for oral fluency measures in early grades. Continued validation work is needed

to clarify the contexts in which receptive tasks add most value.
Language of assessment

Language remains a central validity concern in foundational assessments. In many contexts, children are
tested in international or national languages rather than their language of instruction or home language,
distorting results and undermining equity. The linguistic properties of a language, such as its orthographic
transparency, morphological structure, and sound structure have a profound influence on the
development of reading skills, and the measurement thereof. This issue remains underappreciated in
much of the international research literature, with some high-profile studies insufficiently accounting for
linguistic variation. Addressing language appropriately is thus not only a technical matter but also a

question of fairness in global monitoring.
Cost, feasibility, and reliability

Cost and feasibility concerns often motivate calls for alternatives to one-on-one oral assessments. The
main arguments against such assessments are twofold: (a) inter-rater reliability concerns, and (b) higher
costs relative to group-administered or self-administered methods. However, available evidence
indicates that inter-rater reliability is typically high, even for fluency tasks, when assessors are adequately
trained. In fact, studies comparing tasks with and without fluency measurement find similar levels of inter-
rater reliability with the same assessors, suggesting that reliability is not the main constraint. Rather, the
additional administration time and cost are the relevant trade-offs, for which systematic comparative

costing data are lacking.

Similarly, while group administration may promise cost savings, the lack of transparent costing data
makes it difficult to evaluate trade-offs between efficiency and the validity of information obtained. As
with within-mode comparisons, better evidence on costs, training requirements, and inter-rater reliability

across different modes of administration is essential.
Psychometric modelling of continuous data

The widespread use of item response theory (IRT) in large-scale assessments has raised concerns about
whether methodological convenience is driving design choices. Continuous measures such as fluency
do not always fit well within conventional IRT frameworks, leading some to discretize or band fluency
data, which risks discarding meaningful variation. More complex psychometric models, including
continuous bounded interval response and response-time models, are available and could be applied
more systematically to preserve information and better capture the underlying constructs. Future work
should address how these modelling choices influence benchmarks, comparability, and the policy signals

drawn from assessment data.



Implications and priorities

Overall, this review underscores that fluency remains an essential indicator of early reading proficiency
in LMICs, but its utility depends on careful attention to protocols, language, and modelling choices.
Receptive tasks and new modes of administration offer promising complements but require further
validation before they can substitute for fluency measures in foundational grades. Inter-rater reliability
does not appear to be the central challenge in one-on-one fluency assessment; rather, the key issues
are cost and feasibility, both of which require systematic, transparent study across different modalities.
Finally, psychometric approaches must adapt to continuous fluency data rather than reshaping the data
to fit the tool.

Recommendations for Policy and Practice

e Retain fluency measurement in decoding assessments, especially in transparent orthographies,
unless compelling evidence suggests otherwise. This may involve refining rather than
abandoning current tools such as EGRA.

e Align language of assessment with language of instruction, and where possible, with learners’
home languages. SDG reporting should reflect these language dynamics to ensure valid
measurement.

e Pilot hybrid tools that combine oral fluency measurement with group-based assessment
protocols, particularly at higher grade levels.

e Investin training and cost analysis. Comparative cost and complexity data are urgently needed
to inform decisions about adopting timed vs. untimed, oral vs. receptive measures.

Future research should prioritize:

e Extending meta-analyses of fluency to include LMIC and transparent orthographies.

e Rigorous examination of protocol assumptions, including subgroup effects of stopping rules and
timing;

e Improve and validate receptive tasks, especially in agglutinative or morphologically rich
languages.

e Systematic costing and inter-rater reliability studies across modes of administration;

e Exploring better psychometric models for handling continuous fluency data rather than forcing
discretisation for IRT compatibility.

e Studying the impact of language mismatch between instruction and assessment on student
outcomes and SDG tracking.

In sum, ensuring the validity, reliability, and sustainability of foundational assessments requires not only
technical refinement but also a broader shift toward aligning tools with linguistic, pedagogical, and
systemic realities. Without such alignment, international monitoring risks overlooking the very learners it

seeks to serve.



1. Introduction

In recent years, significant progress has been made in tracking and reporting on foundational learning,
particularly in the early grades. Global efforts such as the Sustainable Development Goals (SDGs) have
brought increased attention to measuring learning outcomes, with SDG Indicator 4.1.1a specifically
targeting minimum proficiency in reading and mathematics by the end of Grade 2 or 3. Moves from
evidence generation to consolidation in order to identify the most cost-effective interventions have
highlighted the diversity of assessment tools and the lack of common formal standards for reporting and
analysis (Bertling, Singh, and Muralidharan, 2023). This has led to a growing emphasis on the validity,
reliability, and comparability of early grade reading assessments—not only for evaluation purposes, but

to support policy guidance and system-wide improvement.

Despite this progress, concerns around limited coverage and methodological inconsistency have
persisted. In late 2023, the global indicator SDG 4.1.1a was downgraded due to insufficient data coverage
and heterogeneity in how learning is measured across countries. In response, the UNESCO Institute for
Statistics (UIS) and the Global Alliance to Monitor Learning (GAML) convened technical experts to
develop new guidance and standards for reporting. UIS has introduced a new tool to facilitate reporting
on minimum proficiency levels in reading and mathematics. Parallel efforts include the revision of
UNICEF’s Multiple Indicator Cluster Surveys (MICS) household survey modules, and the development of
a common assessment tool by the PAL (People’s Action for Learning) Network that aligns with SDG
reporting criteria. Before USAID’s education programs were phased out, substantial work was also done
to revise the Early Grade Reading Assessment (EGRA) toolkit, with a particular focus on improving

alignment with SDG reporting requirements.

This review builds on these global and regional initiatives, seeking to consolidate what is currently known
about the efficacy of different measurement approaches used to assess early grade reading. In doing
so, it also aims to highlight gaps in the evidence base—particularly around issues that remain contested
or where current guidance is limited. In addition to technical validity, the review takes a practical
perspective: assessing tools and protocols not just for their psychometric robustness, but for their

affordability, feasibility, and sustainability within national education systems.

The purpose of this critical review is to evaluate the state of research on how to measure early grade
reading accurately and affordably in low-resource settings, with a focus on decoding as a core skill. It
concentrates on key areas of debate, such as whether to prioritise fluency or accuracy, how
administration protocols (e.g., stopping rules and time limits) affect assessment outcomes, and whether
group-administered receptive tasks can serve as reliable proxies for decoding. By synthesising evidence
on these issues, the review aims to support policymakers, researchers, and implementers in making
informed choices about assessment design and system integration. It also lays the foundation for a future
research agenda that addresses the most pressing knowledge gaps and helps ensure that assessment

approaches are both technically sound and operationally sustainable.



2.Key research questions

The overarching question driving the review is how to validly and reliably assess decoding skills in a
cost-effective way that is appropriate for diverse and low-resource contexts. The review will address the

following research questions:

e Accuracy vs fluency: what are the pros and cons of different approaches to measuring decoding?

e Assessment Protocols: How do design elements such as timing and stopping rules affect the
outcomes of assessments? What are the assumptions underlying these stopping rules and are
they plausible? What are the trade-offs between shorter, more affordable tests and more
comprehensive assessments?

e Receptive Tasks: How effective are group-based receptive tasks as a proxy for decoding?

e Outstanding Gaps: What key research gaps remain unaddressed? What critical questions need
further exploration to improve the validity and reliability of the assessment of reading in the early

grades in low-resource settings?

3. Methodology

This critical review provides an in-depth evaluation and synthesis of research in how to effectively
measure decoding skills in low-resource settings. The review examines the strengths and weaknesses
of existing studies, focusing on evaluating the validity of assumptions, quality of the methodologies, and
relevance and reliability of the findings. The review explicitly identifies research gaps to lay the

foundation for future work.

We conducted a search of academic databases, repositories, and grey literature to identify studies that
address issues around the validity and reliability of early grade reading assessments in low- and middle-
income countries. Much of the existing work in this area is not easily discoverable, as key analyses are
often embedded within broader papers or reports. To ensure comprehensive and representative
coverage of the field, we also reviewed literature that cited any relevant studies we identified, searched
the body of work of key authors of relevant studies, reviewed citations of background papers and
consulted the documentation of assessment and data producers such as Programme d’Analyse des
Systemes Educatifs de la CONFEMEN (PASEC), MICS, USAID/RTI International, PAL network, Australian
Council for Educational Research (ACER) and the library of UIS reports.

Where appropriate and feasible, we augment the review with novel analyses of available early-grade
assessment datasets. These analyses allow us to reassess assumptions underlying the presentation and
interpretation of existing research findings. Through examining these datasets, we explore alternative

interpretations of the data, and challenge or validate previous findings.

The review uses data from all 17 African countries that participated in the sixth round of MICS which
administered a foundational literacy and numeracy assessment to one randomly selected child aged 7
to 14 per household. We also use grade 2 assessment data from all 14 countries that participated in the
2019 round of PASEC. In addition, we draw on EGRA data from grade 3 students in South Africa extracted
from larger impact evaluation studies (Ardington et al., 2019; Ardington, 2024).


https://mics.unicef.org/tools

4.Background - purpose, language and reading
development

Before addressing how decoding should be measured in low-resource contexts, it is important to
consider several foundational issues that shape assessment design and interpretation. These include
the purpose of assessment, the language in which assessment is conducted, and the developmental and
linguistic features that affect how children learn to decode written language. Together, these factors
provide critical context for evaluating the validity, reliability, and feasibility of decoding assessments in
diverse settings. This background section explores each of these dimensions, providing a conceptual

and empirical grounding for the subsequent analysis of assessment approaches.

4.1. Purpose of assessment

The overarching question of this critical review is how best to measure decoding in low-resource settings.
However, this question cannot be meaningfully answered without first considering an equally important
one: measurement for what purpose? The appropriate design and implementation of any assessment—
particularly in resource-constrained contexts—depends on its intended use. Whether the aim is to
monitor progress, inform policy, intervene at the classroom level, or report on global benchmarks like the

SDGs, the choice of assessment tool and protocol must be guided by purpose.

For example, regional assessments such as the Southern and Eastern Africa Consortium for Monitoring
Educational Quality (SEACMEQ) define quality largely by how well the assessment supports a
government's education policy research cycle. This perspective situates assessment within the broader

context of national planning and policy formulation.

Internationally, ACER and UIS identify six foundational principles that define the quality of an assessment
system: clarity and consistency of purpose, fitness for purpose, technical rigour, objectivity and
independence, transparency and accountability, and ethicality and fairness (ACER & UIS, 2017). These
criteria emphasise that a high-quality assessment is not merely technically sound but must also serve

clearly defined and consistently applied objectives.

The World Bank builds on this view with a more expansive definition of assessment effectiveness. While
it aligns with ACER’s emphasis on technical quality, it places equal importance on system-level factors
that enable meaningful use of assessment data. These include an enabling environment (e.g. policy
support, public discourse, adequate funding and staffing), alignment with the broader education system
(e.g. curriculum, instructional materials, and teaching practices), and the quality of assessment design
and implementation (Liberman & Clarke, 2012). From this perspective, technical quality is necessary but

not sufficient: an assessment must also be part of a coherent strategy for improving learning.

This review focuses specifically on the measurement of decoding (the ability to translate written symbols
into their spoken forms), a foundational skill in learning to read. Yet decoding is often assessed as part
of broader tools that also measure reading comprehension, oral language, or print familiarity. Moreover,
the key purpose of these assessments varies: some are designed to track national trends or measure

the attainment of minimum proficiency levels for SDG 4.11a; others aim to guide interventions or identify



individual learners’ needs. These different purposes shape what kind of decoding measure is
appropriate. For example, a simple binary indicator - can the child read a short story or not? - may be
sufficient for population-level monitoring. But such a coarse measure is unlikely to reveal how well a child

reads and where and why a child is struggling, which would require a more detailed diagnostic tool.

This tension between precision and pragmatism is particularly acute in low-resource settings. More
precise diagnostic tools are more costly and time-intensive, while brief, streamlined assessments offer
lower-cost, lower-burden alternatives that support large-scale tracking of learning outcomes. As a result,
instruments used in low- and middle-income countries (LMIC) often prioritise efficiency over depth. The
trade-off is clear: what is gained in coverage and feasibility may come at the cost of nuanced

understanding.

These considerations are particularly relevant for decoding, where the goal is to measure a skill that
develops rapidly and unevenly. Choosing the right task type and protocol, e.g., whether to measure
fluency, whether to time performance, or whether to apply stopping rules, must be informed not just by

psychometric properties but by the purpose of the assessment.

Importantly, assessment also plays a normative role. If, as the saying goes, "what gets measured gets
treasured," then measurement also becomes a way to signal what matters. For instance, if fluency is seen
as essential for reading development, then measuring fluency is not merely a technical question but a

value-laden one: we measure it because we want it to be prioritised in teaching and learning.

Ultimately, this review focuses on identifying what is best for measuring decoding. However, this cannot
be divorced from the broader question of the purpose of assessment. The tools and methods considered
here must be evaluated not only for their psychometric strengths but for how well they support the

diverse aims of assessment in resource-constrained environments.

4.2. Language of assessment

Another fundamental issue that shapes how decoding should be measured is language. Ideally, children
should be taught and assessed in their home language. However, due to the legacies of colonialism and
the linguistic diversity across the continent, only around 20% of African children are taught in their mother
tongue. By contrast, in regions such as South Asia, East Asia and the Pacific, and Latin America and the
Caribbean, this figure exceeds 70% (World Bank, 2022).

This mismatch between the language children speak and the language used in classrooms and
assessments is well documented. Despite strong evidence on the benefits of mother tongue instruction
in the early years (Brunette et al., 2019; Mohohlwane et al., 2024), less than half of learners in some parts
of sub-Saharan Africa understand the language of instruction in their schools (UNESCO, 2025b). The
roots of this misalignment lie in colonial histories. Africa is home to over one-third of the world’s
languages, yet colonial languages were elevated to official status, sidelining indigenous languages
(UNESCO, 2025a). Historically, gaining proficiency in the official language—often English, French, or
Portuguese—required access to formal education, deepening social and educational inequalities (Coyne,

2015). These disparities remain entrenched today.



Nevertheless, many African countries have begun prioritising local language instruction. As of 2016, 31
African countries were implementing bilingual or multilingual education policies, most of which
recommend using the local language through the early primary grades and introducing the official
language of instruction only later (UNESCO, 2024). These shifts reflect a growing recognition of the
importance of language in equitable learning. However, high levels of linguistic diversity (Figure 1) —and
increasing language heterogeneity due to migration—creates implementation challenges (Agbozo &
ResCue, 2020). Most countries limit instruction to a small number of designated local languages (Trudell,
Piper & Ralaingita, 2023), meaning that the majority of children still do not receive instruction in their

actual home language.

Figure 1. Linguistic Diversity Index

Linguistic Diversity Index (LDI)
0%  10% © 20% @30% @40% @50% @60% @70% @80% @90% @100%

Source: World Population Review (2025) Note: The Linguistic Diversity Index (LDI) is measured as the probability that two

randomly selected individuals within a country have different mother tongues.

Figure 2 illustrates the share of children who speak the official language of instruction as their first
language across selected African countries. Even where countries have similar colonial histories (e.g.,
Malawi, Zambia, Zimbabwe) or comparable levels of linguistic diversity (e.g., Lesotho, Botswana), access

to mother tongue instruction varies widely.

Language-in-education policies are further complicated by the gap between policy and practice. At the
community level, this gap may widen if parents prefer instruction in global languages such as English or
French (UNU-WIDER, 2023), or if teachers themselves are not proficient in the designated language of
instruction (Piper & Zuilkowski, 2016). At the national level, poorly planned language reforms can cause
major disruptions. Rwanda, for example, has undergone several abrupt shifts between Kinyarwanda,
French, and English, with the transition to English proving particularly difficult due to limited teacher
fluency. Zambia moved from English-only instruction to a policy mandating one of seven official local
languages in 2014, but plans are now underway to revert to English (UNICEF, 2016).
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Figure 2: Percentage of children who are mother tongue users of official LOIs - selected African countries
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Source: UNESCO, 2024

In this context—where most children are not taught in their home language—it is particularly problematic
that many learning assessments used to report progress against SDG 4.11.a are not conducted in the
language of instruction either. While the SDG 4.1.1.b indicator (end of primary) requires that assessment
be conducted in the language of instruction, no such requirement exists for SDG 4.1.1.a (early grades).
This absence of a language specification could allow for home-language assessment in early literacy—
even when that language is not the official language of instruction. Yet in practice, reporting in Africa is
almost entirely based on assessments conducted in international languages, despite the widespread use
of local languages in early primary classrooms - in many instances, children are assessed in languages

that are neither their home language nor the language of instruction.

This disconnect is striking. Table 1 presents the most recent assessments used for SDG 4.1.1.a reporting
in selected African countries, alongside the assessment language and the local languages that are
considered official language(s) of instruction in the relevant grades. With the notable exceptions of
Burundi and South Africa—where assessments were conducted in Kirundi and all 11 official languages
respectively—all other assessments were conducted in either English or French. In Zambia, for example,
75% of Grade 4 learners attended schools where instruction was provided in a local language (UIS, 2024

pp. 34) only 5% of learners reported speaking English at home (ACER, 2024), yet the assessment was
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conducted in English. The implications of language mismatch are significant: Burundi was a mid-range

performer amongst PASEC 2019 countries in Grade 6 yet outperformed all other countries in Grade 2

where their assessment was uniquely conducted in a local language.

Table 1. Most recent SDGH4.1.1.a reporting for selected African countries

Country Assessment Local languages that are official LOIs in grade of
assessment
Year Name Grade Language
Burkina Faso 2019 PASEC 2 French Jula, Moore, Fulfulde, Gourmanchéma
Burundi 2019 PASEC 2 Kirundi Kirundi
DRC 2019 PASEC 2 French Lingala, Luba-Kasai (Chiluba), Swabhili, Kongo
Gambia 2023 AMPL 3 English Mandinka, Wolof, Pulaar, Serahule (Soninke), Jola-
Fonyi, Serer- Sine, Maninkakan, Mandjak (Manjaco)
Madagascar 2019 PASEC 2 French Malagasy
Niger 2019 PASEC 2 French Hausa, Zarma, Kanuri, Fulfulde, Tamajaq
Senegal 2019 PASEC 2 French Wolof, Hassaniyya (Arabic), Jola-Fonyi, Mandinka,
Mandjak, Manin-kakan, Mankanya, Ménik, Noon,
Oniyan, Pulaar, Saafi- Saafi, Serer-Sine, Paloor,
Soninke, Balanta-Ganja, Bayot
South Africa 2021 PIRLS 4 All 11 official | Afrikaans
written
languages
Zambia 2023 AMPL 4 English Bemba, Chewa (Nyanja), Kaonde, Lozi, Lunda, Luvale,
Tonga

Source: UIS Data Browser & UNESCO (2024). Note that in South Africa, 10 local languages are official LOls in grades 1to 3 but in

grade 4 (the year of the assessment), the only local language that remains an official LOI alongside English is Afrikaans.

UNESCO has noted the importance of balancing cultural specificity and global applicability in assessment
systems (UNESCO, 2016). In the case of SDG 4.1.1.a, this balance appears to have tilted too far toward

global comparability, privileging psychometric rigour at the expense of linguistic and cultural relevance.

For example, the AMPL (Assessment for Minimum Proficiency Levels) may meet the technical standards

for SDG 4.11 reporting, but if children are assessed in a language they neither speak nor are taught in,

we must ask: what does "fit for purpose" really mean? Is the aim merely to check a box, or to meaningfully

capture what children actually know and can do?
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Language is thus inseparable from the question of purpose. It also plays a deeper role in reading
development and assessment than simply ensuring familiarity or fairness. As the next section will show,
language has profound implications for how children learn to read and how their reading development

should be evaluated.

4.3. Reading development

Theory and science of reading

The science of reading emerged out of decades of research on the universal components of reading
across multiple languages and contexts (Petscher et al., 2020; Seidenberg, 2013). This research finds
that the ability to read with understanding emerges from two broader skills, namely decoding and oral
language comprehension. The interaction between decoding and oral language comprehension was
stated in the Simple View of Reading (Gough & Tunmer, 1986; Hoover & Gough, 1990), and later expanded
in various other theoretical accounts including Scarborough’s reading rope (Scarborough, 2009) and
Kim’s Direct and Indirect Effects Model of Reading (Kim, 2020).

Decoding is related to the written form of language and is the result of matching the written forms to the
word’s oral form (Perfetti & Verhoeven, 2017). Oral language comprehension refers to knowledge about
the oral language, such as vocabulary (word knowledge), grammar, and how words are built to form
longer words. Oral language comprehension and decoding interact, resulting in reading comprehension
(being able to understand what one reads). Importantly, current theory explains that readers need to have

both skills to enable reading comprehension.

Decoding is initially slow, inaccurate, and effortful because beginner readers have not yet automated the
process of matching letters to sounds and blending them into words. Beginner readers become
increasingly fluent through practice, exposure to print, explicit instruction, and by drawing on their
knowledge of word meanings (Ehri, 2020; Share, 1995).

Accurate decoding is essential for the development of fluent text reading (Kim, Quinn, et al., 2021). Fluent
text reading refers to reading a passage out loud, with the appropriate speed and expression (Fuchs et
al., 2001; Hasbrouck & Tindal, 2006). When word recognition becomes accurate, and more automatic,
readers begin to read with fluency, freeing up cognitive resources (such as working memory and
attention) to make sense of the text while reading. That is, fluency is the bridge to comprehension
(Pikulski & Chard, 2006).

The above description of reading development from slow, effortful and inaccurate decoding to more
accurate and fluent decoding that supports reading comprehension is explained by what happens in the
brain when learning to read. From a neuroscience perspective, learning to read is not an innate process
but one that requires the brain to repurpose and coordinate existing systems originally designed for
other functions. As children learn to read, the visual cortex of the brain along with areas for spoken
language become specialised for processing written language. Over time, repeated exposure to print

and consistent reading practice help to strengthen and refine the connections between these brain
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regions. With sufficient practice, these neural pathways become more efficient, leading to automaticity,

freeing up cognitive resources for higher-level comprehension (Wolf, 2007).

At the initial stage of learning to read, the object recognition parts of the visual cortex of the brain
specialise to recognise letters, then letter groups, then words in what is called the visual word form area
(Abadzi and Centanni, 2020; Dehaene, 2009). The visual word form area acts like a rapid visual filter by
rapidly identifying letters and letter strings then sending the information to responsible areas of the brain
that encode word meaning, sounds and articulation (Dehaene, 2009). Visual information processing
occurs in the first 170 milliseconds and the visual information is linked to sounds and then other linguistic
processes, with comprehension occurring within half a second (Abadzi & Centanni, 2020). These rapid
processes are constrained by limited' working memory: a limited amount of conscious information can
be held in short term memory and integrated with long term memory. Speed is an important aspect that
helps overcome the constraints of limited working memory. If every word was decoded letter by letter
and all letters had to be stored in working memory, there would be insufficient capacity to integrate with
long term memory to get the meaning of the word, let alone the intended meaning of the text (Abadzi &
Centanni, 2020). The specialization of the visual word form area, along with its efficient connections to
the brain’s language regions and its ability to process words as units of sound and meaning in parallel,

develops through extensive experience and consistent practice with written text.

The Dual Route Model (Coltheart et al., 2001) adds further nuance to our understanding of reading
development. It describes two cognitive pathways: the phonological (or sublexical) route, which involves
sounding out unfamiliar words through letter—sound rules, and the lexical route, which allows for the
instant recognition of familiar words from memory. With experience, readers build a mental lexicon,
referring to an internal store of word forms, that supports faster, more efficient word recognition through
the lexical route. Fluent reading requires both systems to work in tandem: the phonological route

supports decoding, while the lexical route supports automaticity.

However, it should be emphasized that while fluency is necessary, it is not sufficient for reading
comprehension. Readers must also rely on their oral language comprehension abilities to interact with
the text to make sense of what they have read, including knowledge of grammar, how words are built

and how meaning is made in the language (Kim, 2020).

Taken together, how decoding and oral language interact with one another and contribute to reading
comprehension is affected by the developmental stage and the consistency in how sounds in the

language are matched to letters (orthographic transparency).

The relative contribution of decoding and oral language to reading comprehension changes over time
as readers become more skilled. In the early phases of learning to read, there is a greater reliance on
code-based skills such as letter knowledge, phonological awareness and decoding, and these skills are
better predictors of reading comprehension (Lonigan et al., 2018). Then as readers become more skilled
and automatic in code-based skills, there is a greater influence of oral language skills (such as

vocabulary) on reading comprehension (Erbeli & Joshi, 2022). Thus, as readers master reading fluently,

" Adults can hold six or seven unrelated digits or five unrelated words in serial order, and up to 15 related words (e.g.
as in a sentence, related by semantics and grammar) in short term memory (Baddeley, 2012).
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reading fluency becomes less predictive of reading comprehension, and because texts at this phase
become much more complex, vocabulary continues to be a good predictor of reading comprehension
(Yovanoff et al., 2005).

The reliance on code-based skills for reading comprehension is also greater for readers where the
language is an additional language, i.e. readers of an additional language have lower oral language skills
to support reading comprehension compared to their first language counterparts (Gunnerud et al., 2022;
Jeon & Yamashita, 2014). While code-based skills such as decoding tend to transfer more readily across
languages, oral language skills have less overlap, making them harder to draw on across linguistic

contexts (Melby-Lervag & Lervag, 2011).

Understanding that decoding, fluency, and oral language comprehension each play essential and
interconnected roles in reading development is crucial when designing effective reading assessments.
Building on this, the linguistic properties of a language, such as its orthographic transparency,
morphological structure, and sound structure, further influence how decoding and oral language skills

interact to support reading comprehension. These influences will be explored in the following sections.
Orthographic transparency

The ability to decode words is a skill heavily influenced by the nature of the written language
(orthography). Written languages vary in how consistently the symbols on the page are associated with
the sounds in the language, termed orthographic transparency (Katz & Frost, 1992). Languages such as
Finnish, isiXhosa, and Afrikaans, are written consistently?: the same letter almost always represents the
same sound. This consistency in letters to sounds makes it easier for beginner readers to develop their
letter-sound knowledge (Seymour et al., 2003; Ziegler & Goswami, 2005). On the other side of the
continuum of orthographic transparency3, the same letters can represent various different sounds,
depending on the word, as in English: a is pronounced differently in cap, carp, cape and appear. This
inconsistency in letter-sound correspondences means that it takes early readers longer to learn all the

correspondences.

How long it takes beginner readers to become accurate and then fluent word decoders depends a lot
on orthographic transparency and instruction. For readers of consistent orthographies, such as Finnish,
beginner readers should become accurate very quickly because of the one-to-one correspondence
between letters and sounds. Fluency then develops with accuracy. However, for readers of inconsistent
orthographies, accuracy takes much longer to develop, and therefore so does fluency. The consequence
of this development is that fluency is a better predictor of reading comprehension in the early stages of
learning to read for transparent orthographies because accuracy reaches ceiling levels quickly, whereas
accuracy continues to be a good predictor of reading comprehension for opaque orthographies at early

stages of learning to read because accuracy takes longer to develop (Moll et al., 2014; UIS, 2016 pp. 203)

When considering the relative importance of code-based skills (accuracy and fluency) and oral language

comprehension, we see that the contribution of code-based skills to reading comprehension is greater

2 Consistent orthographies are also called transparent orthographies.
3 Inconsistent orthographies are also referred to as opaque or deep orthographies.
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in languages written inconsistently, such as English, because it takes readers much longer to become
accurate. On the other hand, readers of transparently written languages develop their word decoding
skills much faster, so they develop text reading fluency earlier on in reading development, thus the
relation between text reading fluency and reading comprehension is weaker at an earlier period and oral
language skills play a larger role in reading comprehension (Leachman et al., 2025). Nevertheless, in low
resource contexts, where reading proficiency develops slowly even in transparently written languages,
reading fluency is likely to remain a significant predictor of reading comprehension even when

considering oral language comprehension.*

Thus, it is important to consider both reading accuracy and fluency and how their development is
influenced by orthographic transparency and developmental stage. Languages also differ in their sound
systems (phonology), grammatical structures (syntax), and word formation processes (morphology).
These linguistic features shape how language is represented in writing and, in turn, influence the process

of learning to read.
Morphology: How words are built

Languages differ in the extent to which their morphology (how words are built) influences the
orthography. If we consider only alphabetic orthographies and use languages in South Africa as an
example, we find that the official languages, with exception of English and SA Sign Language, are written
transparently, that is there is a high degree of consistency between letters and sounds. For example,
isiZulu and Sepedi both have agglutinating morphology (words are built by adding prefixes and suffixes
to root words) but are represented differently in print (Table 2). In isiZulu, these prefixes and suffixes are
added to the root word without orthographic spaces, resulting in a conjunctive orthography, but in Sepedi
orthographic spaces are added, resulting in a disjunctive orthography. The result is that longer words are
much more frequent in isiZulu than Sepedi, leading to words with a high degree of visual similarity
(Mohohlwane, Wills & Ardington, 2022). This visual similarity and word length may increase the length of
time needed to reach high levels of reading accuracy and therefore reading fluency. Indeed, automaticity
may only develop at sub-lexical in conjunctive agglutinating languages such as isiZulu (Land 2016). The
implication for assessment is that fluency (words correct per minute) cannot be direct/y compared across
languages given the different average word lengths found across languages, some of which is due to
differences in how morphology is reflected in the written language. Separate reading fluency norms or
benchmarks need to be developed so that these differences are taken into account.

4 To better understand how decoding and oral language comprehension relate to reading comprehension over time,
we also need to develop valid and reliable oral language comprehension assessments in various languages. For
example, Makaure and Wilsenach (2024) find that reading fluency not vocabulary or reading accuracy in Sepedi in
Grade 2 significantly predicts reading comprehension a year later for a group of Sepedi readers in Sepedi instruction,
but not for Sepedi readers in English instruction. However, when the same groups are assessed in English, only
vocabulary and not reading fluency predict reading comprehension for both groups. Such discrepancies may reflect
differences in the language of instruction, the linguistic distance between the assessment language and the learner’s
home language, or limitations in available oral language measures. Without robust tools to capture oral language
comprehension across languages that suit large scale assessment, it is difficult to determine the point at which
fluency ceases to be the primary driver of comprehension and oral language takes over in low-resource contexts
where this transition may occur later.
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Table 2. Comparing conjunctive and disjunctive orthographies: An example of a South African early grade reading

text.
English isiZulu Sepedi
There was a stranger who | Kunesihambi esasilambile | Go be go na le mosepedi
was very hungry. He came | kakhulu. Safika emizini | yo a bego a na le tlala. O
to a village and asked for | omunye sacela ukudla. | fihlile motseng WO
food. Nobody had any | Abantu babengenakho | mongwe a kgopela dijo.
food. ukudla. Go be go se na yo a bego
a na le dijo.

Total words 21 1 33

Words per 7 37 ”

sentence

Letters per 38 77 29

word

Total 1-2 letter 4 0 23

words

Source: Spaull et al. (2020) based on the ‘Stone Soup’ story in the Vula Bula series (Katz & Lawrence 2012).

Sound Structure: Inventory Size

We have only mentioned the influence of phonology on reading development with reference to
consistency: how consistent the mapping is between letters and sounds. Another component is inventory
size: the number of sounds (phonemes) that need to be uniquely represented by letters (Daniels & Share,
2017). Some languages have more phonemes than there are letters of the alphabet, so letter groups
which consist of more than one letter but represent one sound?® (e.g., s/ in ship, represents one sound)
and diacritics (small symbols added to letters to indicate it represents a different sound) are also used,
increasing the number of symbols that need to be learned for reading. For example, Finnish is often
noted as an example of a transparent orthography, because of its almost one to one correspondence
between letters and sounds. To make it even simpler for beginner readers, there are also only 15
consonants to represent in print. On the other hand, isiXhosa, for example, has a complex consonant
inventory of 52 consonants (Dent & Nyembezi, 2009; Vanderstouwe, 2009) that surpasses the 21

consonants in the Latin alphabet.

When there are many more sounds than letters to represent them in a language, this results in a large
number of potential letter-sound correspondences to learn, which would take beginner readers some
time to learn over and above the 26 letters in the alphabet, especially if instruction is not explicit
(Schaefer, 2023). Data shows us that these complex graphemes do take learners longer to learn
(Ardington et al., 2020), and affect word reading response time (as measured with a lexical decision task)
(Cox & Bowles, 2024), and spelling accuracy (Cox & Bowles, 2024; Daries & Probert, 2020) but not
untimed reading accuracy (Cox & Bowles, 2024) in isiXhosa. The implication for assessment is that a
representative sample of multi-letter units should be considered in order to ensure validity. Assessing

only single letter-sound correspondences would likely overestimate readers’ abilities. The implication for

5 These multiple letter groups that represent one sound are called digraphs (two letters, e.g. sh, tl), trigraphs (three
letters, e.g., tch, tsh), quadgraphs (four letters, ntsh).
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instruction is that the multi-letter groups need to be taught explicitly and with sufficient pace in light of

the large number of units to learn and their ubiquity in some languages.

A recent paper by Crawford et al. (2025), published in one of the world’s most prominent multidisciplinary
peer-reviewed journals, illustrates how linguistic differences in reading remain under-appreciated in
international education research and practice. In analysing early grade reading outcomes across 48
countries, the authors applied English reading fluency benchmarks to all 96 languages represented—an
approach that disregards the profound effects of orthographic depth, phoneme inventory size, and
morphological structure on fluency. While the paper itself is not about assessment design or practice, it
exemplifies how such oversights in cross-language comparisons can pass peer review and appear in
high-profile outlets. This underscores how urgent and current the need is for international research and
assessment practice to account for these linguistic differences, ensuring that reading assessments and

benchmarks are grounded in the specific language contexts in which they are used.
The role of instruction and experience in reading development

Instruction and opportunities for practice also need to be considered in conjunction with orthographic
transparency. Just because an orthography is consistent it does not mean accuracy will develop quickly
if high quality instruction and opportunities for practice are not provided (Schaefer & Wilsenach, 2022).
For example, in South Africa, although most of the African languages have a transparent orthography,
decoding develops very slowly (Schaefer, 2023; Wills, Ardington, & Sebaeng, 2022). This may be due to
instructional quality, and other linguistic variables that influence reading, such as the number of letter
sound correspondences to learn, and the agglutinating morphology. Decoding accuracy and fluency then
are likely to remain a stronger predictor of reading comprehension than oral language skills for struggling
readers (Leachman et al., 2025; Makaure & Wilsenach, 2024).

Taken together, the purpose of assessment, the language of assessment, and the developmental
trajectory of reading all underscore the complexity of measuring decoding in a valid and meaningful way.
With this framing in place, the next section turns to current practice, examining how decoding is typically

measured in low-resource settings.

5.Measuring decoding

The relation between decoding and reading comprehension is also affected by the way each skill is
measured (Leachman et al.,, 2025). This is because no measure is perfect in how it measures the
construct. Decoding can be measured in two broad ways: productively, by asking readers to produce an

answer through reading aloud, and receptively, without the requirement to read out loud.

5.1. Productive measures of decoding

The most common approach to assessing decoding is to ask a student to read some text out loud. This
could be a passage, isolated words, non-words, letters, etc. The task can be timed (typically one minute)
or untimed. Items that are skipped or pronounced incorrectly are marked incorrect. Accuracy (or

precision) is the measure of how many items are read correctly, without a time limit, usually reported as
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a percentage correct®. Rate (or speed/pace) is a measure of how many items are attempted in a given
time limit, without considering if the items were read correctly or not. Fluency is the ability to read at a
conversational rate with accuracy and proper expression and phrasing (prosody). However, assessments
of fluency typically only focus on accuracy and rate, as prosody is challenging to measure and quantify’.
Fluency is reported as the number of correctly read items in the time limit, usually normalised to one

minute.

Table 3 summarises common oral reading assessments. Timing is not the only dimension along which
these tasks differ. For example, the MICS Foundational Learning Skills (FLS) module and ASER are both
untimed, but the FLS records the number of correct words whereas ASER only records whether a student
achieves a minimum proficiency for each task (e.g. an indicator that the child reads a passage with less
than 3 mistakes). The number of items to be read aloud can differ markedly across assessments. For
example, the ASER assessment allows the child to choose any five letters and any five words to read
while the EGRA requires the child to read as many letters or words that they can within one minute from

a sheet that typically includes in excess of 50 items.

Assessment protocols such as early discontinuation or stopping rules also vary across assessments. In
the EGRA, if a child cannot read any of the first line of items in a subtask correctly (e.g. the first 10 letters),
the assessor thanks the child and moves on to the next subtask. A similar approach is seen in the MICS
FLS module where the task is stopped if the child does not read any word correctly on the first line of
the passage (UNICEF, 2019).

Some assessments also apply screening cutoffs for advancing to more challenging subtasks. The MICS
reading test first gives a simple practice sentence (or set of very short sentences) for the child to read. If
the child cannot read this practice item fully and correctly, the assessor stops the reading assessment
there. Only if the child passes the practice reading does the assessor proceed to the actual story passage
and comprehension questions®. Similarly, citizen-led assessments like ASER (Annual Status of Education
Report) in South Asia and Africa use a levelled-stop method: children are asked to recognize letters, then
read simple words, then a sentence or short paragraph, etc., stopping at the level where they can no
longer read fluently. For example, a child who cannot correctly identify at least 4 out of 5 letters is not

asked to read words or stories.

% In a timed EGRA task, accuracy is usually reported as the percent correct of items attempted within the time limit.
7 Leachman et al. (2025) use the term efficiency for measures that consider just accuracy and rate.

8 There is actually an additional screening cutoff before children proceed to the actual story. They are required to
correctly answer two literal questions about the practice sentences. In several countries, children who cannot read
the practice sentence correctly are offered a similar task in another language.
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Table 3 — Common oral reading assessments

Assessment | ltems read out loud (typical | Measures fluency? Decoding outcomes recorded | Early stop and task discontinuation protocols
number of items)
EGRA Letters (M00 items) Objective: One minute | Number of correct items per | Early stop: If a child cannot read any of the first line of items in a subtask
Syllables (~20) time limit for each task minute (fluency) correctly (e.g. the first 10 letters), the assessor thanks the child and
Words (V50 words) moves on to the next subtask
Non-words (V50 words)
Passage (¥ 50- 60 words)
PASEC Letters (40) Objective: One minute | Number of correct items per | PASEC does not publicly document stopping rules for decoding tasks.
Grade 2 Words (40) time limit for each task minute categorized into five | Typically, a survey protocol is used by PASEC with standardised
levels guidelines contained in this protocol.
MICS FLS Practice sentences (“14 words) No An indicator that all words in | Screening: Children aged 7 to 9 and those never enrolled in school first
Passage (V72 words) the practice sentences were | attempt practice sentences and only proceed to passage reading if they
read correctly read all words in the practice sentences correctly and correctly answer
two literal questions about the practice sentences.
Number of words in the | Early stop: task is stopped if the child does not read any word correctly
passage that were correctly | on the first line of the passage
read. Time limit: three-minute stop rule for the passage reading
ASER Letters (choose any 5) Subjective: untimed and | Reading levels reported on an | Levelled-stop method: children are asked to recognize letters, then read

Uwezo Words (choose any 5) relies on assessor's | ordinal scale: simple words, then a sentence or short paragraph, etc., stopping at the
Sentences (choose between two | judgement on whether a | Beginner level: Letter level | level where they can no longer read fluently. For example, a child who
paragraphs to read. © 4-5 | child reads “fluently or | (can read 4 out of 5 letters); | cannot correctly identify at least 4 out of 5 letters is not asked to read
sentences) haltingly” to determine | Word level (can read 4 out of 5 | words or stories.

Passage (two simple paragraphs | whether they reach the | words);

of V5-7 story level Story level (can read passage

sentences. ¥ 70- 80 words) fluently with 3 or fewer
mistakes)

ICARe Letters (5) Subjective: untimed and ICARE has not been officially launched as a widespread assessment tool,
Words (5) relies on assessor's primarily due to ongoing development and validation needs. While
Read word and choose matching | judgement on whether several special pilot studies have been conducted to evaluate its
picture from four options (6) “story is  read like feasibility, validity, and reliability, published reporting remains limited and
Passage/Story 1(4 sentences) sentences, rather than focused mainly on preliminary analyses (Wise et al., 2005; Institute of

Passage/Story 2 (9 sentences)

string of words”

Education Sciences [IES], 2023).
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The assessments summarised in Table 3 are all administered one-on-one, with an enumerator providing
instructions, listening to the child’s responses, and recording the results. This format is inherently time-
and cost-intensive, prompting researchers and implementers to explore alternatives that allow for group
administration or self-administration. Most of these innovations have centred on receptive tasks (see next
section), but the spelling component in recent pilots of a self-administered EGRA (RTl International, 2023,
2023a) requires a productive response. In this task, the learner hears a recorded prompt that presents a
target word in isolation and within a sentence, then types the word using a virtual alphabet. In a related
development, several research teams are experimenting with voice-recognition artificial intelligence to
enable a fully productive, self-administered version of EGRA (see Chevtchenko et al.,, 2025 for an

example)

5.2. Receptive measures of decoding

An alternative approach is to measure decoding receptively, i.e. without the requirement to read out loud.
Most similar in format to oral reading tasks is asking test takers to read a text silently and then self-report
the last word they read in the time limit (Fuchs et al., 2001), or underline the words while reading (Price
et al., 2016). Another way to measure reading receptively is to use multiple choice questions and report
on accuracy (i.e., number of correct responses) and potentially fluency if the task is timed. These methods
allow administration in group settings, rapid scoring of responses since there is only one valid answer
and are well suited to digital assessments. Some of these tasks are described below and their validity as

measures of decoding are addressed in section 6.3.

Discrimination tasks require children to identify a target item from among unrelated foils® (e.g., pick the
letter from among symbols like a, %, #, 2), or to indicate within a list whether a symbol is a letter or not
(Alcock et al., 2000). Recognition tasks require test takers to identify the target item from visually and/or
phonologically similar foils (e.g., identifying 'd' from among 'b', 'p', and 't'). An example recognition task
from the AMPL blueprint asks children to circle the word “racket” from a list of the following four
presented words: radical, rabbit, racket, random (UIS & ACER, 2025 pp. 94). The foils all start with the
same two letters “ra”, with consistent pronunciation across the words. One foil ends with the same letter
as the target word. The similarity of the foils to the target makes recognition tasks more difficult than

discrimination tasks.

There are several tasks where some comprehension may be involved, but arguably they primarily
measure decoding. Maze tasks take the form of a paragraph where every nth word has been deleted,
and potential options are presented to the reader to select from, reducing cognitive load. These tasks
primarily rely on the child’s ability to decode words based on grapheme-phoneme relationships.
Evidence shows that maze performance is associated with fluency and other skills including vocabulary

knowledge and inference making (Kendeou, Papadopoulos, & Spanoudis, 2012).

Sentence verification may also be used to measure decoding receptively. Readers read a short sentence
with high frequency words (e.g., 'A bicycle can fly') and are asked to determine if the sentence is true or

false within a given time limit (Zuilkowski et al., 2019). Both sentence verification and maze tasks are

9 Another name for foils is distractors.
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frequently used as a measure of reading comprehension, but Leachman et al. (2025) in their meta-
analysis of over 400 studies report much stronger correlations of these tasks with reading fluency

measures than reading comprehension measures.

Slasher tasks require test takers to place a slash between words from which the spaces have been
removed within a given time limit. The words could be unrelated, e.g. PLAYIREDITWOIUP, or
contextualised in a sentence, e.g. THEIBIGIDOGIRANIAWAY (Wissinger et al., 2024). The number of
words correctly identified in the time limit is the score, providing a proxy for fluency. Lexical choice tasks
require a learner to identify nonwords (words that follow the sound structure of a language but do not

exist and therefore have no meaning) from a mix of words and nonwords (RTI International, 2016a)°.

The AMPL was recently developed by UIS in technical collaboration with ACER to enable countries to
generate internationally comparable learning outcomes data aligned with the global indicator SDG 4.11
(Montoya, 2023a). The main purpose of the assessment is to identify the proportion of children meeting
the Minimum Proficiency Level (MPL) in reading and mathematics in grades 2 and 3 (AMPLa) and the end
of primary schooling (AMPLb). AMPLa is a group administered assessment that has been implemented

in The Gambia and Zambia.

The AMPLa assessment includes two key decoding tasks. The first task requires children to identify and
select a spoken word from a written list or sentence. The underlying rationale is that learners must
accurately map the phonological input to its orthographic representation. For the second task, the test
taker must demonstrate their knowledge of letter-sound relations by selecting the letter from a choice of
four that completes the word that matches the picture, e.g. _ook [t b p c]. This task assumes that the child
is familiar with the spoken word for the image and therefore the task predominantly involves identifying
the correct letter-sound pattern to represent the missing phoneme rather than the meaning of the word
(UIS, 2024a). There are five items in each task.

A receptive adaptation of the EGRA was recently developed and piloted in Ghana and Malawi (RTI
International, 2023, 2023a). This self-administered, tablet-based instrument uses recorded voice
prompts to guide learners through each task, with both responses and completion times automatically
captured. The decoding-related components include: (i) /etter—sound knowledge, in which the learner
hears a phoneme and selects the corresponding letter from five options; (ii) syntax judgement, where the
learner listens to two sentences—one syntactically and semantically correct (“good”) and one
nonsensical or incorrect (“bad”)—and identifies the correct sentence; and (iii) oral reading rate, in which
the learner reads a short passage aloud before tapping to proceed. The instrument also contains a

spelling task, which requires a productive rather than receptive response.

'© These tasks are often administered digitally, where words are presented one by one on a screen and the response
latency and accuracy is recorded. E.g. a single word is presented, and the learner has to press one key if it is a real
word and one key if it is not a real word.
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6.Critical evidence review: Accuracy, protocols and
proxies

Having outlined how decoding is typically measured in low-resource settings, this section examines the
evidence in relation to the three core research questions that guide this review. These are: (1) What are
the trade-offs between measuring decoding through accuracy versus fluency? (2) How do assessment
protocols—such as timing and stopping rules—affect the validity and outcomes of assessments? and (3)
To what extent can group-administered receptive tasks serve as effective proxies for decoding? Each
subsection reviews relevant research and evidence to evaluate the strengths, limitations, and

implications of different approaches.

6.1. Should we measure fluency, or is accuracy
sufficient?

The decision to measure reading fluency versus accuracy, and their respective relationships to reading
comprehension, should be contextualised by both the orthographic depth of the language and the child’s
stage of reading development. As noted earlier, decoding skills can develop more rapidly in transparent
orthographies, and fluency is more strongly related to reading comprehension at earlier developmental
phases. In shallow orthographies, accuracy is easily acquired, approaching ceiling levels by the end of
the first grade in high income settings. In contrast, in deeper orthographies, accuracy develops more
slowly and continues to be a source of individual variation well beyond the early grades (Huo et al., 2021).
Generally, accuracy precedes fluency and so will have a weaker correlation with reading comprehension

as readers become more skilled.

The implication then is that in languages with consistent orthographies, accuracy alone is insufficient to
differentiate readers of varying ability. Instead, reading fluency provides a more sensitive measure of

reading proficiency once children have mastered the alphabetic code (Moll et al., 2014).

Empirical studies on European languages support this distinction. Seymour et al. (2003) assessed letter
sounds, non-words, and familiar words among Grade 1 children across English and 12 other European
languages. Learners of transparent orthographies attained 92—-98% accuracy by the end of Grade 1, while
English learners achieved only 34%". Children learning to read in French, Danish, and Portuguese—

languages with intermediate orthographic depth—scored 74%, 71%, and 79%, respectively.

Florit and Cain (2011) conducted a meta-analysis of 33 studies, finding that among children reading
transparent orthographies, decoding fluency - more so than accuracy - was predictive of reading
comprehension. In shallow orthographies, basic word reading skills are typically acquired by the end of

Grade 1, making fluency a better predictor of early comprehension.

" A caveat to these findings is that they do not control for instructional methods which tend to have a stronger focus
on phonics in transparent languages.
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A recent meta-analysis of 401 studies™ (Leachman et al., 2025), reinforced these findings. In Grades 1to
3, text reading fluency showed strong correlations with reading comprehension for both shallow (r = 0.81)
and deep (r = 0.79) orthographies. Correlations with accuracy were more moderate (r = 0.52). From Grade
4 onwards, correlations with fluency remained strong for deep orthographies but declined for shallow
orthographies (r < 0.44). However, the meta-analysis had limited data on shallow orthographies (13 vs. 118
studies) and very few from LMIC, where reading difficulties persist in later grades. Reading development

cannot be divorced from instruction, even when considering shallow vs deep orthographies.

In South Africa, Mohohlwane et al. (2022) and Wills et al. (2022a,b) used EGRA data from over 40,000
students across more than 1,000 schools to set early grade reading benchmarks. Across languages,
learners reach high levels of accuracy at slow speeds. The fluency-comprehension profile is similar
across languages groups, grades and reading passages - initially steep and then flattening out. These
findings indicate diminishing returns to fluency above certain thresholds and underscore the importance
of oral language skills for comprehension. While the profiles are similar across languages, the fluency
levels associated with reasonable comprehension differ by language-group (e.g. the grade 3 minimum
benchmark is set at 35 correct words per minute (CWPM) for Nguni languages and 60 CWPM for Sesotho-
Setswana languages). Finally, longitudinal data show that meeting fluency benchmarks in early grades

predicts success in written comprehension in later grades.

Figure 3. Reading fluency (correct words per minute) by country and language for grade 2 student - PASEC 2019
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Source: PASEC 2019 Grade 2. Authors’ own calculations.

2 A systematic search identified over 7000 documents which were then screened for studies that had at least one
measure of text reading and one measure of reading comprehension and a Pearson’s correlation coefficient
between the two measures.
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Cross-national comparisons also point to fluency’s superior discriminative power. PASEC (2019) fluency
data for Grade 2 showed a broad distribution across fluency bands (Figure 3). In contrast, MICS oral
reading accuracy data for Grade 2/3 students revealed ceiling effects, with many students scoring 100%
(Figure 4).

Figure 4. Reading accuracy (percent of total words correct) for 10 year old children - MICS6
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EGRA data from Sepedi-speaking Grade 3 students in South Africa allow for a comparison of accuracy
and fluency within the same assessment task. Figure 5 highlights that fluency varies widely even among
learners with 100% accuracy. Notably, 40.3% of such learners scored below 80% on oral comprehension
questions, suggesting that fluency captures important differences in reading ability missed by accuracy

measures alone.

Figure 5. Oral reading fluency versus accuracy - Grade 3 Sepedi EGRA
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Note: The sample consists of all learners who attempted the full passage (58 words) within the three-

minute time limit n=1416.

Reading theory and neuroscience highlight the critical role of fluency in reading development. Moreover,
empirical evidence shows reading fluency has the stronger correlation with reading comprehension and
has superior discrimination over accuracy, particularly in languages with transparent orthographies.
Despite this evidence, several commonly used assessments omit fluency measurement. Concerns
related to cost, complexity and cross-language compatibility tend to lie behind the decision to use an

untimed assessment of decoding skills.

Dowd and Bartlett (2019), analyzing data across 11 countries, argue that children read with
comprehension across a wide range of reading speeds - from 30 CWPM in Malawi to 96 CWPM in
Vietnam—suggesting that fluency is not a reliable benchmark. However, Centanni and Abadzi (2020)
criticize this interpretation, noting linguistic differences in word length™ and structure that undermine

such cross-country comparisons. Rather than undermining the importance of fluency, these findings

'3 Malawi is characterised by agglutinating languages with longer words, while Vietnamese is a tonal language with
many short words.
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underscore the importance of linguistic and orthographic differences between languages in

understanding the profile of a proficient reader™.

Dowd et al. (2015) and Cardoso and Dowd (2016) note that average accuracy among learners scoring
>80% on comprehension is similar (91-95%) across languages, and claim that accuracy is therefore a
more stable measure than fluency. However, with ceiling effects on accuracy, it may also be the case that
there are many accurate readers amongst those scoring less than 80% on comprehension. Further

analysis is required to determine the predictive power of accuracy on comprehension.

Operational complexity was a key factor in UNICEF’s decision to not measure fluency in the MICS FLS
module. Cardoso and Dowd (2016) argue that “reliable administration of this measure [fluency] routinely
requires extensive training as well as supervised practice in the field”. While timing adds complexity,
training length cited for Literacy Boost on which the MICS FLS module is based is similar to that
recommended for EGRA (Dowd et al., 2016, RTI, 2016). Computer Assisted Personal Interviewing (CAPI)
tools can streamline timing, making complexity concerns more relevant for paper-based assessments.
An understanding of the modes of data collection and training requirements for the commonly used one-
on-one assessments, together with detailed cost data, is crucial for evaluating the tradeoffs between

simplicity and predictive validity.

ACER (2023), in a GAML submission, proposes removing fluency from the description of decoding
arguing that precision (accuracy) is sufficient to meet the SDG4.1.1a alignment criteria and is cheaper.
While fluency cannot yet be measured in group administered assessments, it remains unclear whether
one-on-one untimed assessments (e.g., MICS FLS, ICARe) are truly less costly than timed EGRA
assessments. The submission claims that “there are other benefits to measuring precision rather than
fluency in large-scale international assessments.” However, many of ACER’s arguments - such as
concerns over “barking at print” or not needing to measure decoding as comprehension is the ultimate
goal of reading - apply equally to accuracy and fluency. They make a compelling case for measuring
listening comprehension in low literacy contexts but there is no reason why measuring fluency precludes

measuring listening comprehension. Indeed, listening comprehension is a common EGRA subtask.

In support of their proposal, they provide “research evidence of the potential inappropriateness of
fluency measures as a proxy for reading comprehension”. The first piece of evidence is a study from the
Philippines that shows children with much higher oral reading comprehension in Filipino than English,
despite having similar average levels of fluency in the two languages. Weak comprehension with
reasonable decoding skills in a second language is common and supports the importance of oral
language skills, such as vocabulary, in reading proficiency. However, this does not provide evidence of
an advantage in measuring accuracy rather than fluency. The second piece of evidence is Dowd and
Bartlett (2019) which has been discussed above.

Another body of work that indirectly explores the distinction between accuracy and fluency in reading
assessments involves comparisons between tools that do not measure fluency and those that do—
particularly the EGRA. Vagh (2009, 2016), USAID (2015), and Wolf et al. (2024) all found strong

4 Interestingly, Bartlett and Dowd (2019) recognise this in their literature review citing studies that acknowledge that
the speed at which comprehension is achieved and the importance of speed for comprehension varies by language.
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correlations between ASER and EGRA (r = 0.70-0.94)">. However, EGRA scores were consistently lower
than ASER classifications, suggesting ASER may overestimate proficiency. For example, in Cote d’lvoire,
students classified at the ASER "story" level were, on average, only able to read 50% of the letters, words,
and non-words correctly on the EGRA (Wolf et al., 2024). Fluency scores also varied widely within each
ASER level, highlighting limitations in ASER’s discriminative power. EGRA’s finer discrimination is partly

due to more limited item sets in ACER (e.g. children only attempt 5 letters and 5 words).

While these findings point to limitations in the ASER’s discrimination ability and potential ceiling effects,
the tool is widely recognized for its efficiency. According to Vagh (2016), the EGRA—in this instance an
extended version including pseudowords and consonant-vowel pairings—took twice as long to
administer as the ASER (10 minutes vs. 5 minutes). One proposed compromise is a hybrid ASER-EGRA
tool that includes fluency measurement only at the story level, which could improve diagnostic value with

minimal additional time burden.

Beyond time efficiency, another concern with EGRA is the additional training and quality control required
to implement timed assessments. While Vagh (2009) does not provide detailed information on training
duration or cost, they report similar inter-rater reliability between EGRA and ASER. Likewise, data from
Cote d’lvoire (Wolf et al. 2024) indicate high inter-rater correlation coefficients (0.96-0.99) and no
difference in mean absolute error between assessors and monitors on the EGRA. These findings suggest
that with appropriate training, the same assessors can reliably administer both ASER and EGRA. Indeed,
Cardoso and Dowd (2015 pp 110) point out the ASER-style tool “requires interviewers to be able to
appraise a child’s fluency, which may require either extensive training or a background in teaching and/or
assessment”. Again, more detailed costing data and information on training length and complexity are

needed to fully understand the trade-offs between efficiency and accuracy in these tools.

Further concurrent validity studies compared the EGRA to Uwezo (ACER, 2015)*® and MICS FLS
(Gochyyev et al., 2019)". High correlations were reported between EGRA and both the Uwezo tool (0.961
in English, 0.977 in Kiswahili) and an experimental tool (0.952 in English, 0.942 in Kiswahili) and
comparison with FLS classifications found 60% of students placed in the same achievement level by both
tools™. The MICS FLS and EGRA oral reading scores demonstrated a moderate correlation (0.72), with
the FLS showing clear ceiling effects, reinforcing concerns about the limitations of untimed assessments
in capturing variation among higher-performing readers (Gochyyev et al., 2019).

'S Vagh (2009, 2016) conducted a validity study of the ASER reading test with over 20,000 Indian students. Similarly,
USAID (2015) administered both the ASER and EGRA to 14,370 students in 1,191 government primary schools across
seven Indian states and five languages. In a more recent evaluation of a Teaching at the Right Level (TARL)
intervention in Cote d’lvoire, Wolf et al. (2024) assessed 2,451 students using both the ASER and EGRA tools.

6 Assessments were conducted in households across five Kenyan districts with 406 children completing the
assessments in English and 397 in Kiswahili.

7 The EGRA and the FLS literacy assessment were administered to 130 in-school children across 4 villages in Kenya.
'8 These studies used Item Response Theory (IRT) and the analysis could not accommodate EGRA’s continuous
fluency measures due to small sample sizes and the inability to include individual EGRA items (letters, syllables, and
words). As a result, ACER (2015) dichotomized EGRA performance (students reading at least 55 correct words per
minute were coded as 1, and all others as 0) and Gochyyev et al. (2019) grouped students into three EGRA
achievement bands based on their oral reading comprehension performance (0%, 1-79%, and 80% or more correct).
These studies underscore limitations of IRT for modelling fluency data.
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Summary

Among the criteria for selecting assessment measures UNESCO (2016) includes 1) efficiency and
predictive validity — how much useful information is obtained for the effort and cost required? and 2)
developmental validity — how well do the items hold up across grade levels and over time, avoiding floor

and ceiling effects?

Overall, the evidence indicates that fluency correlates more strongly with comprehension and better
distinguishes reading proficiency, especially in transparent orthographies. Nevertheless, the assessment
of fluency requires one-on-one assessment and is arguably more expensive than one-on-one
assessments that are untimed. More detailed information on cost and complexity for both training and
fieldwork is required to assess the trade-offs here. The next section considers the impact of protocols on

assessment validity.

6.2. How do assessment protocols impact validity?

Assessment protocols—particularly stopping rules and timing constraints—play a crucial role in shaping
the outcomes and validity of early grade reading assessments. Protocols that shorten tests by curtailing
unproductive items or imposing time limits can significantly reduce costs and minimize stress for children.
However, this efficiency may come at the expense of diagnostic value: what critical information do we
lose by truncating the assessment? Conversely, lengthening tests by adding subtasks or extending time
may degrade data quality due to child fatigue or waning attention, and may not justify the marginal gains

in information.

Stopping rules in early reading assessments

In many orally administered early grade reading assessments, stopping or discontinuation rules are
employed to terminate a subtask early when a child demonstrates an inability to answer the initial items.
The aim is to reduce testing time and prevent undue frustration for learners when it is clear that the task
exceeds their current skill level. The underlying assumption is that failure on the first few items reliably
predicts failure on the rest of the subtask—i.e., that little would be gained by continuing the task once
initial failure is observed. These rules improve efficiency by focusing on what the learner can do and

avoiding unnecessary exposure to items that are likely to be answered incorrectly.

Similarly, many one-on-one assessments implement screening cutoffs to determine whether a child
should proceed to more complex subtasks. For example, a child who cannot read a simple sentence may
not be administered a full reading passage. This hierarchical approach assumes that foundational
reading skills must be in place before more advanced skills can be meaningfully assessed. This method
is highly cost-effective in large-scale surveys, but it rests on a critical assumption: that failure in basic

tasks implies failure in more complex ones.

This assumption is generally supported by the hierarchical nature of reading development. Children who
cannot decode letters or simple words are unlikely to succeed in reading paragraphs. However, because
early stop rules prevent data collection on later items for non-performing students, it is difficult to
empirically test whether early failure truly equates to full-task failure.
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One exception is a recent report prepared for USAID’s revision of the EGRA Toolkit (Kelly, 2024). Unlike
many assessments, EGRA does not apply an overall stopping rule—children are administered all subtasks
regardless of performance on earlier ones. This design allowed Kelly to simulate a stopping rule that
would end the full assessment after a child scores zero on two consecutive subtasks. The findings
supported the assumption of a hierarchical structure: children who failed the simplest tasks almost

universally had zero ability on the more complex ones.

Although this analysis could not directly test within-subtask stopping rules, it did assess the impact of
adjusting the stopping threshold. For example, the EGRA protocol typically stops the letter-sounds
subtask after 10 consecutive incorrect responses. Kelly examined the effect of moving this cutoff earlier—
to 7 or even 5 incorrect responses. The results showed minimal change in the proportion of zero scores
or in mean performance, suggesting that the stopping rule could potentially be set even earlier, perhaps

after just one or two items'®.

However, this analysis has important limitations. First, the reliance on changes in zero scores and mean
scores may obscure significant effects among specific subgroups. If the revised protocol affects only a
small subset of children—those near the cutoff—the overall averages may appear unaffected, even if the
impact on this subgroup is substantial. Second, the analysis aggregates data across multiple studies and
contexts. It would be more informative to examine the range of effects, not just average effects,

particularly given the variability in learner performance and instructional environments.

A more rigorous analysis would involve estimating the conditional probability of failure on subsequent
items or subtasks, given early failure. For example, what is the likelihood of scoring zero on the next five
items—or on the next subtask—if the learner fails the first five items? Such analysis would provide clearer
insights into the appropriateness of stopping rules. Importantly, this approach should account for both
average probabilities and the distribution of probabilities across different study contexts and learner

populations.
Timing

Time limits are another key protocol decision, balancing diagnostic depth against efficiency, cost, and
child fatigue and stress. For example, the MICS FLS module imposes a three-minute stop rule for the
passage reading as a child protection measure to not keep struggling children indefinitely. While group
administered assessments do not generally allow for subtask level limits, the overall duration of the

assessment is typically curtailed?°.

Time limits are central to assessments that measure fluency. Measuring fluency over a longer period

could plausibly impact outcomes - learners may struggle to start and improve with time. Alternatively,

¥ The change in zero scores suggests that the early stop rule could be moved to the fifth item for syllable
identification and to the third item or earlier for familiar words, nonword reading, and oral reading. For all subtasks,
the impact on mean scores suggests that the early stop rule could be moved to the first or second item.

20 Stopping rules are possible in computer assisted testing for multiple choice items and items with a very narrow
range of possible answers. Voice recognition Al has the potential to allow for adaptive testing.
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additional time might actually discourage weaker readers who are labouring through the text and

struggling students may not be able to maintain accuracy and speed over an extended period.

Evidence from the EGRA oral reading fluency subtask suggests that varying the assessment time makes
little difference to the measure of fluency. Piper and Zuilkowski (2016) measured oral reading fluency in
Kenya using both a time-delimited and a passage-delimited assessment. They observed a strong
correlation between one-minute and extended time fluency of 0.9 for English and 0.89 for Kiswahili.
Mean scores were similar (0.4 word difference in English and 0.23 word difference in Kiswahili)' as were
the standard deviations suggesting that the one-minute assessment adequately captured oral reading
fluency. Ardington et al. (2019) allowed children up to three minutes to complete a passage and recorded
oral reading fluency at both the one-minute mark and overall. They find high correlations between one-
and three-minute measures of oral reading fluency for isiXhosa and isiZulu. It appears that extending the

time to allow learners to complete the passage, has little effect on the measure of oral reading fluency.

However, changing the time limit for reading the passage has a substantial impact on the validity of oral

reading comprehension measures.
Summary

Ultimately, the validity of an early reading assessment is not only in its test items but in its administration
rules. Discontinuation criteria and early stopping rules are based on the assumption that a child who
cannot answer any of the first few items is highly unlikely to succeed on later items, so little additional
information would be gained by continuing. When these assumptions hold, the benefits are substantial
— tests can be shorter, cheaper, and less stressful while still yielding valid information. Empirically, limited
evidence suggests that reading is hierarchical enough that early failures usually do indicate an inability
to handle later tasks. Further robust empirical evidence would be beneficial in supporting (or not) the use

of existing protocols and in identifying potential for further efficiencies in test administration.

The next section considers the efficacy of receptive tasks that lend themselves to group administration

for measuring decoding.

6.3. How effectively can we measure decoding
receptively?

The validity of receptive measures of decoding needs to be considered in light of: (1) the stage of reading
development (often indicated by age and/or grade), (2) the mode of assessment, (3) the specific task
design, and (4) instructional context (considering exposure to silent reading, and silent reading tasks).
Language development generally follows a receptive-to-productive trajectory: children can understand
more than they can produce. For example, in early reading, they can often recognise a letter before they
can produce the sound associated with it (Anthony et al., 2021). This means receptive tasks are often
easier than productive ones at a given developmental stage, which can lead to ceiling effects. On the

other hand, the mode of assessment and limited exposure to assessment tasks can lead to floor effects

2! Mean correct words per minute with standard deviation in parentheses: English timed 13.91 (21); English untimed
14.32 (22.84); Kiswahili timed 10.05 (14.37); Kiswahili untimed 9.82 (14.99).
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depending on the task and learner skill level. While receptive and productive measures of the same skill
are usually highly correlated, productive tasks often discriminate more finely between ability levels,

making them more reliable in early literacy contexts.

This section considers each in turn, including a comparison of receptive and oral reading tasks,
methodological concerns related to test familiarity and constrained response formats, and the statistical
implications of guessing. We conclude by examining empirical evidence on how receptive and

productive measures relate.

Do Oral and Silent Reading Tasks Measure the Same Construct?

Although both oral and silent reading tasks assess aspects of reading fluency, they do not measure
identical constructs. They rely on different precursor skills, follow different developmental paths, and
relate to comprehension differently. For example, van den Boer et al. (2014) found that rapid automatised
naming (RAN) significantly predicted oral—but not silent—reading among Grade 4 Dutch readers, even
when both formats used similar tasks (e.g., word lists, sentence verification, maze tasks). Similarly,
Georgiou and Rothou (2024), working with Greek learners in Grades 2, 4, 6, and 10, showed that while
phonological awareness predicted both oral and silent reading in Grade 2, RAN became predictive only
of oral reading from Grade 4 onwards. Orthographic knowledge, in contrast, predicted both formats

across grades, suggesting that silent reading increasingly draws on advanced visual word recognition.

Developmental trajectories also diverge. Georgiou et al. (2025) found that among Canadian learners
from Grades 1to 4, oral reading fluency improved rapidly in Grade 1 before slowing, while silent reading
developed more gradually but continued to accelerate, likely due to the absence of articulation

constraints in silent reading, allowing for the increasing use of parallel word processing.

These differences affect how each format correlates with comprehension. Kim et al. (2011), studying
English-speaking Grade 1 learners, found the relation between silent reading fluency and reading
comprehension was stronger for skilled readers (r>0.60) than average readers (r<0.45), while oral reading
fluency correlated more consistently (r > 0.60) with comprehension for all learners. Overall, oral reading
fluency was found to be a better predictor of reading comprehension for the first-grade sample. We also
find evidence from English speaking fourth graders that oral reading fluency, not silent reading fluency

is a significant predictor of reading comprehension (Price et al., 2015).

This pattern extends beyond high-income settings. In Kenya, Piper and Zuilkowski (2015) compared oral
and silent reading rates and comprehension in English and Kiswabhili for 1,541 Grade 2 learners. By
equating passage difficulty and comprehension questions across modes, they isolated the effect of
reading format. Reading rates were similar across oral and silent modes within each language, and
comprehension showed floor effects in both. There was no significant difference in English
comprehension by mode, but Kiswahili oral reading yielded a two-percentage-point advantage in reading
comprehension. In regression analyses, oral reading rate was a stronger predictor of comprehension in

both languages.

Across contexts and orthographies, the evidence consistently shows that oral reading is a more reliable

predictor of reading comprehension in the early grades. In addition to its stronger predictive validity, oral
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assessment offers the practical advantage of capturing both accuracy and rate, enabling the calculation

of words-correct-per-minute, a diagnostic metric that silent reading tasks cannot provide.

Measurement Issues: Task Familiarity and Self-Report

Silent reading is not easily directly observable??, necessitating proxy tasks such as slasher tasks,
underlining while reading, sentence verification, and maze tasks. However, these differ substantially from
standard classroom activities and require a level of task familiarity ("test wiseness") that early learners
may not have (Georgiou et al., 2025). Without this familiarity, scores may underestimate ability or worse,
reflect confusion rather than skill, Additionally, silent reading is affected by measurement issues related

to self-report which may inflate scores.

Challenges with task familiarity emerged clearly during pilots of receptive tasks for EGRA. In Ghana, for
example, learners were confused by a lexical decision task (judging whether a string was a real word or
not). It was difficult to explain “nonword” as a fake word to learners as it was unexpected in this context
for learners to be given something by their teacher that was “not real” (RTI International, 2016a).
Correlations with EGRA nonword reading were weak to moderate — r = 0.54 in English and r = 014 in
Akuapem Twi — suggesting only partial overlap between receptive and oral productive tasks. These
findings suggest avoiding lexical decision tasks with early readers in this context, although they may hold

promise for older, more experienced readers (RTI International, 2016a).

Receptive measures that rely on self-report can introduce significant measurement error (Fuchs et al.,
2001). In Ghana, a silent digital reading task trialled as part of the pilot of the self-administered EGRA in
Grade 2 required learners to click “next” when finished reading the text. One-quarter of responses were
implausibly fast and had to be discarded suggesting that learners either clicked before finishing or
misunderstood the instructions. The task also showed poor factor loading with other literacy measures
(letter sounds accuracy, silent reading comprehension, vocabulary, spelling and syntax23) and correlated
weakly with EGRA oral reading fluency (r = 0.15) (RTI International, 2023).

Requiring learners to underline while reading may reduce measurement error from self-report, but this
may depend on reading experience and instructional context, Price et al. (2016) found a weak correlation
between underlined silent reading with another receptive fluency task (sentence verification) and only a
moderate correlation with oral reading fluency for Grade 4 English readers. The mean and standard
deviation for the underlining fluency task was higher than for oral reading fluency, suggesting potential
overestimates of reading ability when using this receptive measure. In Kenya, silent and oral reading
rates were similar for Grade 2 children, reflecting not only their early reader status, but also the context,
where children do not get a lot of practice with individual silent reading due to a lack of textbooks (Piper
& Zuilkowski, 2015).

22 Eye-tracking technologies can directly observe silent reading but require specialised equipment, software,
training, and time. Emerging webcam-based approaches may lower costs and increase accessibility, though
standardisation and further development are needed before large-scale use (Patterson, Nicklin & Vitta, 2025).

23 Note that letter sounds accuracy, silent reading comprehension, vocabulary, and syntax were all measured
receptively with the child selecting from multiple options. See section 5.2 for more details.
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In the early grades, oral reading remains the norm, and learners are still developing the metacognitive
skills to self-monitor during silent reading. For these reasons, we do not recommend receptive tasks for
foundational-grade assessments in African contexts. Such tasks may be more suitable for older learners
once silent reading is a regular classroom activity, but even then, contextual factors, such as lack of
individual reading materials, may limit exposure. More research is needed on how these measures

perform with older readers in African settings.

Measurement issues in Constrained-Response and Multiple-Choice tasks

Multiple-choice and true/false formats, commonly used in receptive decoding tasks, have clear
operational advantages: they are easy to administer, allow for group delivery, and can be scored
automatically. However, they introduce several challenges which require careful consideration during

test design and piloting.

Distractor quality strongly influences item difficulty. Recognising the letter d from among p, b, and t is
harder than from u, s, and e because d shares visual and phonological features with p and b and
articulation features with t. Poor distractor design can make items too easy for learners with only partial

knowledge.

Response bias is another pitfall of multiple-choice questions where responders may favour specific
positions in multiple-choice formats (e.g., always selecting option 2, or always selecting TRUE). Carefully
designing items across the test, and implementing digital assessments where the order of target and foil

changes randomly per candidate can mitigate this risk

Guessing can inflate scores, particularly in binary formats with a 50% chance of a correct answer. In tasks
such as sentence verification, pairing true/false items can reduce this to 25% (RTI International, 2016a).
We see evidence of score inflation in Kenya. Zuilkowski et al. (2019) showed that among over 5,000
Kenyan learners assessed in English and Kiswahili, fewer learners received a zero score on sentence
verification tasks (English: 18%, Kiswahili: 15%) compared to oral reading comprehension tasks (English:

27% Kiswabhili: 41%), demonstrating the impact of random guessing on raw scores.

Constrained-response formats may fail to differentiate ability levels because of floor and ceiling effects
that result from the measurement issues above. Zuilkowski et al. (2019) separated readers into fluent and
non-fluent reader groups. The sentence verification task produced ceiling effects in both English and
Kiswahili in the fluent reader group, and floor effects in the nonfluent group. While floor effects are also
present in oral reading fluency in the non-reader group, the fluent group has a wide range of oral reading
scores that may discriminate between different reading levels. In South Africa, performance on a digital
receptive word recognition task with six audio-cued multiple-choice options was compared with EGRA
oral reading fluency in English (Click Learning, 2024). Although receptive accuracy was strongly
associated with oral fluency, a 50% accuracy score on the receptive task corresponded to a wide range
of oral fluency—from O to nearly 100 CWPM—highlighting the risk of ability overestimation due to

guessing.

In summary, constrained-response formats risk overestimating the skills of lower-ability learners through

guessing and underestimating variation among higher-ability learners due to ceiling effects. This reduces
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their usefulness for tracking progress, particularly in the early grades where accurate differentiation is

critical.

To mitigate these issues, careful piloting is essential to ensure distractors are well-designed and items
span an appropriate range of difficulty. Where guessing is a concern, formats such as paired true/false
items or multiple choice with more items can lower random success rates, and digital delivery can

randomise foil order to minimise response bias.

While advanced psychometric approaches such as ltem Response Theory (IRT) can model item difficulty
and learner ability on a common scale, potentially reducing the impact of floor and ceiling effects, these
methods require large sample sizes, detailed item-level data, and specialist expertise. This is the
approach taken by AMPL (ACER 2023a). While the AMPL data are publicly available, the metadata on
individual items neither identifies the task nor the correct answer. We therefore cannot investigate the
implications of guessing and presence of floor or ceiling effects for the decoding tasks. Nor can we

examine the relationship between the decoding tasks and comprehension.

Constrained-response tasks should be complemented by oral reading fluency measures in foundational-

grade assessments to capture a fuller and more reliable picture of decoding ability.

Cross-language challenges

Translating or adapting receptive tasks to other languages introduces additional complexity. In
morphologically rich languages like isiXhosa, changes in affixes affect sentence meaning in ways that go
beyond simple word substitution, complicating the construction of true/false sentence pairs (Wilsenach
& Schaefer, 2022). For example, the translation of an English pair such as Dogs /ay eggs versus Birds lay
eggs may not always involve the change of a single orthographic word. Word frequency, morphology,
and letter group complexity also affect item difficulty. For example, the isiXhosa translation produces
Izinja zibeka amaqganda versus lintaka zibeka amaqganda. Both sentences contain complex consonants
(e.g., nj, nt) that early readers may struggle with, and the frequency of words in the target language needs
to be considered (Wilsenach & Schaefer, 2022).

Summary

Receptive decoding tasks offer clear operational advantages for group-based or digital administration,
especially in later grades where silent reading becomes the norm. However, they present substantial
challenges in the early years. Receptive tasks are often unfamiliar, rely on self-report, and are vulnerable
to guessing and response bias. They may fail to differentiate learner performance due to floor or ceiling

effects and are difficult to adapt reliably across diverse languages.

Empirical evidence consistently shows that oral reading remains a more valid and reliable method of
assessing decoding in the foundational grades. Silent and receptive measures hold promise for older
learners but must be carefully designed and piloted. Where receptive tasks are used, scoring protocols
should explicitly address issues of task familiarity and guessing, and interpretation should reflect the

limited comparability with oral fluency assessments.
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7.Synthesis and recommendations for future
research

This review set out to critically examine how decoding can be measured effectively and affordably in
low-resource contexts, focusing on three core questions: whether fluency or accuracy is a better
indicator of decoding proficiency; how protocols such as stopping rules and time limits affect assessment
validity; and whether group-administered receptive tasks can reliably proxy decoding ability. Taken
together, the findings suggest that current practice reflects a series of pragmatic trade-offs—but that
these trade-offs are not always supported by robust empirical evidence. This synthesis summarises the

key findings and identifies priority areas for future research.

7.1. Synthesis of Findings
Fluency vs Accuracy

The accumulated evidence supports the inclusion of oral reading fluency in early grade assessments,
particularly in languages with transparent orthographies where accuracy develops rapidly. Fluency offers
greater sensitivity and predictive power for reading comprehension than accuracy alone and is less
susceptible to ceiling effects. Despite this, several large-scale assessments omit fluency measurement
due to concerns around cost and complexity. Yet comparative studies suggest that fluency can be reliably
measured by the same assessors implementing untimed assessments such as ACER. Consequently,
excluding fluency risks weakening the diagnostic and policy value of assessments, particularly in LMIC
where foundational reading remains a persistent challenge. There is a need for comprehensive costing
information for training, quality control and data collection across commonly used early reading

assessments. Such data are crucial for weighing costs against efficiency and predictive validity.
Assessment Protocols

Assessment protocols—especially stopping rules and time limits — significantly affect the validity,
efficiency, and interpretability of early grade reading assessments. While discontinuation rules can
reduce administration time and learner distress, they are based on assumptions about the hierarchical
structure of reading skills. Current evidence (e.g., Kelly, 2024) suggests that early failures are often
predictive of broader reading difficulties, but more rigorous empirical work is needed — particularly
analysis that explores the conditional probability of success on later items based on early performance.
Research should also move beyond averages and explore the variability of these relationships across

subgroups and contexts.
Receptive Proxies for Decoding

Receptive tasks—such as silent reading, sentence verification, slasher tasks, and multiple-choice word
recognition—offer practical advantages, especially for group-based or digital assessment in later grades.
However, their use in the early grades is constrained by several validity challenges. First, receptive and

productive tasks assess related but distinct constructs, supported by different precursor skills and
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developmental trajectories. Second, receptive tasks introduce measurement issues related to task
unfamiliarity, self-report, and guessing, which can inflate scores or fail to distinguish learners at either
end of the ability distribution. When receptive tasks are used as a single measure their relation with oral
reading fluency is weak or lacks precision and may suffer from ceiling or floor effects depending on
learners’ proficiency. Advanced statistical analyses like IRT can overcome some constraints of receptive
tasks, but may not be feasible in low resource contexts. Adapting these receptive tasks across languages
adds further complexity, particularly in morphologically rich or agglutinative languages. Receptive tasks
may be more appropriate in later grades or for specific diagnostic purposes but cannot currently replace

oral reading measures for foundational reading assessment.

7.2. Key Research Gaps

Fluency Measurement in Transparent Orthographies in LMIC

Much of the existing research on fluency and comprehension comes from high-income contexts and
deep orthographies. More work is needed to explore how fluency functions as a predictor in transparent
orthographies and multilingual LMIC settings. Extending the Leachman et al. (2025) meta-analysis to

include more transparent orthographies and LMIC data should be a priority.
Comparative Costing of Timed vs Untimed Assessments

Despite recurring claims that timed assessments are more expensive or complex, robust costing data
are lacking. A systematic comparison of training time, administration length, assessor skill requirements,
and scoring protocols is needed to evaluate whether cost or feasibility genuinely justifies the omission
of fluency in certain tools.

Validation of Protocol Assumptions

Stopping rules are widely used but rarely empirically validated. More analysis is needed to examine the
conditional probability of success on later items given early failure, ideally across diverse languages and

contexts.
Improvement and Validation of Receptive Tasks

Receptive tasks show promise but need further validation. More research is required to identify which
designs best predict decoding ability and how to adjust scoring protocols to reduce guessing and bias.
Pilots should pay particular attention to linguistic and cultural relevance, especially in morphologically

complex and agglutinative languages.
Impact of Language of Assessment on Validity

Given widespread language mismatches between home language, language of instruction, and
language of assessment, further research is needed to understand how assessment language affects

performance, particularly in early grades. Studies comparing performance in mother tongue vs second
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language assessments would offer valuable insight into appropriate SDG 4.1.1a reporting strategies, while

also contributing insights on potential bidirectional language and literacy transfer.
Development of Scalable Hybrid Tools

Hybrid tools that combine fluency assessment with efficiency (e.g., ASER-EGRA hybrids) offer a middle
ground. Further design and piloting of such tools, including validation against comprehension outcomes,
is needed. Digital platforms could facilitate more scalable solutions while capturing response time and

accuracy data.
Handling of Continuous Fluency Data and Psychometric Modelling Constraints

There is a need for better methods to analyse continuous fluency data in a way that preserves its
diagnostic value. Current practices often involve dichotomising or banding continuous scores to fit
traditional psychometric models, particularly IRT, which was designed for categorical or binary data. This
may lead to a loss of information and blunt the sensitivity of fluency as a measure. Moreover, decisions
about what to measure—and how—may be shaped more by the limitations of statistical tools than by the
science of reading development. While standard IRT models struggle with continuous or timed outcomes,
more advanced IRT models (e.g., explanatory or response-time models) do exist and are increasingly
being applied in large-scale assessments. Greater attention is needed to align assessment design with

these evolving methods, ensuring that technical constraints do not override assessment priorities.

By addressing these research gaps, we can improve the validity and utility of early grade reading
assessments and ensure they are both cost-effective and fit for purpose within government-led

education systems.
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