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As the diversity of the test-taker population increases so should assessment development practices evolve to consider the various needs of the multiple populations taking the assessments. One need is the ability to understand the language used in test items and tasks so they do not present unnecessary challenges for the test-takers, which may be misconstrued as a lack of knowledge of the content assessed. This investigation is important because linguistic complexity may constitute a source of construct-irrelevant variance, which may render an assessments' passages and questions less accessible and present unnecessary challenges to the multiple test-taker populations potentially leading to score misinterpretation, disengagement with the task, and increased cognitive load. To develop more linguistically accessible assessments for multiple populations, less accessible construct-irrelevant text may require modification and less accessible construct-relevant text may need scaffolding. In this paper, I discuss considerations for designing accessible assessments for multiple populations with a focus on linguistic complexity. To illustrate these considerations, I refer to digitally delivered scenario-based tasks of English Language Arts framed in a science context.
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INTRODUCTION

The diversity of test-taker populations is increasing given globalization, immigration, and the rising cultural and linguistic diversity of the examinees. An example are English Learners (ELs), who are one of the fastest growing populations in the United States. In the last decade, as compared to 7% growth of the general student population, the EL population increased by 60%. Demographers project that by 2025; one out every four students attending public schools will be classified as an EL (Hodgkinson, 2008). Concomitant with changes in student demographics are advances in technology and the increased use of technology-enhanced items in assessments. These shifts and innovations present opportunities for new assessment designs and technologies. One such opportunity is to advance the conceptualization and design of technology-enhanced educational assessments administered to multiple populations. For instance, given the diversity of the multiple populations' familiarity with the item formats, language used in the test, or the technology used in the assessment, developers may need to expand the traditional approaches used to investigate fairness.

Test fairness review processes typically involve analyzing items by investigating differential item functioning (DIF) posttest administration. Ercikan and Oliveri (2013) and Oliveri et al. (2014) identified shortcomings related to DIF analyses when tests are administered to heterogeneous populations, including under detecting DIF, suggesting the need to expand review processes from analyzing DIF post-administration to considering fairness starting from the conceptualization and design of assessments.

To augment traditional test fairness approaches, a sociocognitive approach to test development has been proposed to consider early on (during assessment design) the needs of multiple test-taker populations (International Test Commission, 2018; Mislevy, 2018). The sociocognitive approach calls developers to attend to key elements of task design, construct representation, and the type of resources and knowledge culturally and linguistically diverse populations might bring to the assessment (Weir, 2005; O'Sullivan and Weir, 2011; Turkan and Lopez, 2017; Mislevy, 2018). One of the central goals of the approach is to guide decisions (e.g., the types of language, vocabulary, and visual representations) that can be included in an assessment without creating unnecessary construct-irrelevant variance (CIV) to allow for valid and fair score-based interpretations when assessing populations from diverse backgrounds. According to the Standards for Educational and Psychological Testing (American Educational Research Association, American Psychological Association, and National Council on Measurement in Education, 014), CIV is “variance in test-taker scores that is attributable to extraneous factors that distort the meaning of the scores and thereby decrease the validity of the proposed interpretation” (p. 217).

Complementing a sociocognitive assessment development approach are conceptual frameworks such as the Universal Design for Learning (UDL), which describe ways to develop assessments that are more accessible to diverse populations. Kettler et al. (2018) define accessibility as the extent to which a product (i.e., a test) eliminates barriers and permits equal use of components or services for diverse populations. UDL is defined as “an approach that involves developing assessments for the widest range of students from the beginning while maintaining the validity of results from the assessment” (Thurlow et al., 2010, p. 10). “Universal design” describes a movement within architecture that aims to design buildings to accommodate the widest range of users, including individuals with disabilities (Rose and Meyer, 2000; Rose and Strangman, 2007). Architects who apply the principles of universal design consider the multiple needs of potential users during the design stage, to avoid the expensive and often awkward retrofitting of buildings after construction (Dolan et al., 2005). In 1997, the Center for Universal Design (CUD) formally defined universal design as “the design of products and environments to be usable by all people, to the greatest extent possible, without the need for adaptation or specialized design” (CUD, 1997, p. 1).

In an application of UDL to assessments and learning activities, Rose and Meyer (2000) describe that UDL principles allow flexible access to test accommodations in online tasks to meet students' needs more effectively. Multiple representations of items can be included such as multiple media (text, video, audio), highlighters, and zoom magnification. Russell et al. (2009) indicate that a computer-based system that employs the principles of UDL is one that: “[r]equires developers to build features into the architecture of a system that allow accommodation tools to be accessed flexibly to meet the needs of each individual user. In a universally designed test-delivery system, all students across a testing program use the same standard interface and have access to high-quality tools and accommodations delivered in a controlled, standardized, and equitable manner” (p. 3).

Boals et al. (2018) suggest that although UDL principles were designed to apply to the widest range of learners, their focus on cognitive neuroscience approaches to learning makes them more useful to students with disabilities than culturally and linguistically diverse populations. The authors suggest complementing UDL's cognitive neuroscience focus with a sociocultural framing. The goal is to make UDL principles be more inclusive of diverse populations' language-related needs.

Building on a sociocognitive approach to assessment design (Mislevy, 2018), UDL and recent guidelines (e.g., International Test Commission, 2018), this paper addresses two main objectives. First, it identifies language-related considerations relevant to the design of more linguistically accessible assessments for multiple populations. This objective is important because the use of unnecessarily complex language may reduce the accessibility of assessments administered to diverse populations and reduce test fairness and opportunity to learn. Second, because language affects test takers' ability to demonstrate what they know and can do, approaches to addressing text complexity, avoiding construct-irrelevant linguistic complexity, and scaffolding construct-relevant linguistic complexity when assessments are administered to multiple populations are described. To address these objectives, the Green Islands, an example of an English Language Arts (ELA) scenario-based assessment (SBA) is used as a case study. This discussion is important now—at a time of increasing demographic diversity both nationally and internationally.

CONSIDERATIONS RELATED TO TEXT COMPLEXITY

Text complexity can be defined at various levels of the text (e.g., vocabulary, syntax, explicitness of relations between clauses/sentences/paragraphs, information density, level of abstractness). When thinking about text complexity, it is important to differentiate language that is central to the assessed content (construct-relevant language) from language that is not (construct-irrelevant language). Examples of construct-relevant language include the linguistic demands related to the content of the assessment such as the use scientific terms and content-related rhetorical structures. An example of construct-irrelevant language would be the use of overly complex language in general test directions.

As Avenia-Tapper and Llosa (2015) explain, the classification of what language to modify and what to maintain at a higher level of complexity is a departure from previous work on assessments of content knowledge. Earlier approaches assumed complex linguistic features are a source of CIV by virtue of their complexity. Instead, Avenia-Tapper and Llosa propose matching an assessments' linguistic features with the domain (or construct) targeted by the assessment to inform linguistic modifications without under representing the construct. In science, these considerations involve providing students with opportunities to learn science-related complex linguistic structures represented in scientific texts and talk.

Considerations of text complexity are important because depending on the assessment goals and the construct assessed, text complexity may or not be desirable and/or constitute a source of CIV. In reading comprehension tests, CIV is introduced by using language that is above the level of proficiency intended by the test due for instance to: (a) vocabulary that is above grade-level, (b) using too many technical terms, or (c) a failure to allow sufficient time to read passages (for tests intended to be unspeeded). In content-related tests, such as mathematics or science, a heavy reliance on reading comprehension skills may be a source of CIV. The inclusion of CIV in ELA assessments may threaten the validity of score-based inferences (Haladyna and Downing, 2004; Oliveri and von Davier, 2016) and reduce students' opportunity to learn.

The existence of CIV in ELA assessments is illustrated by research that shows that the size of the gap between populations such as (English Learners) ELs' and non-ELs' performance on standardized tests can be reduced when the language used in test questions is modified. Abedi et al. (2003) found that ELs performed between 40 and 60% lower than non-ELs in ELA assessments. However, the performance gap was substantially smaller (8–25%) after modifying (simplifying) the items' linguistic demands. Abedi (2006) posits that: “By reducing the impact of language barriers on content-based assessments, the validity and reliability of assessments can be improved, resulting in fairer assessments for all students” (p. 381). Thus, he suggests modifying unnecessarily construct-irrelevant complex language used in test questions. He suggests basing such modifications on the knowledge of content/linguistic experts and the actual characteristics of test items.

Acknowledging the importance of reducing CIV in assessments administered to multiple populations and addressing text complexity when designing assessments, Guzman-Orth et al. (2016) explain that designing assessments that are fair, meaningful, and accessible for diverse populations is a multistep and complex process. An important step is to use language that is at the right complexity level for the intended test-taker population. Another is to embed scaffolds to support student learning. These steps require careful analysis to identify which text to modify (Abedi, 2008; Sato, 2008) and which one to scaffold and how. However, these decisions require tradeoffs and considerations of various factors such as the short- and long-term effects of linguistic complexity and linguistic modification.

For instance, consideration of linguistic complexity needs to involve various factors including test fairness as well as the tradeoff between the short- and long-term goals of improving literacy. In the short term, there might be a discrepancy in reading ability between students with higher/lower reading proficiency. While it is possible to decrease text-level demands to render materials easier to read for lower-performing readers, some of which may be ELs to increase test scores, in the longer term, this might create additional difficulties in relation to the actual preparation of students to handle real-world texts that are complex and not modified.

Further, as T. O'Reilly (personal communication, February 21, 2019) points out, the Common Core (which is an educational initiative that details what K−12 students throughout the United States should know in ELA and mathematics at the conclusion of each school grade) advocates for proficiency in grade and out of grade level texts. Therefore, reducing text-level complexity does not help with the “out of grade level” aim of the Common Core. Moreover, the Common Core advocates for content area and disciplinary literacy, both of which are likely to increase text-level demands by including technical vocabulary. Thus, the overarching problem becomes one of improving short-term reading outcomes while remaining attentive to long-term growth goals related to properly preparing students who will have to read increasingly more complex texts in the real world. One plausible answer that requires additional empirical research is how to include text-level supports and increasingly more complex text over time, and how to gradually reduce the level of supports and scaffolding presented to students through appropriate fading mechanisms. Beyond reducing the supports provided through the online learning tools, one would also have to reduce the supports provided in the classroom to better prepare students over time so that students can handle more complex text when there is no support outside the classroom.

As an example, in the domain of reading, one skill students need to learn is how to make inferences. While in the short-term, making the text more explicit is beneficial to help students understand the text, students also need to be provided with situations that afford them with opportunities to learn the skill of drawing inferences. To this end, students thus need to interact with increasingly more challenging texts to learn how to draw inferences across various sets of grade-level texts. Consequently, appropriate supports that are gradually faded away can be included in the online learning tasks to help students become increasingly less dependent on modified and scaffolded text. It is important to keep these goals in mind when designing and developing digitally delivered assessments (T. O'Reilly, personal communication, February 21, 2019).

RESEARCH ON LINGUISTIC COMPLEXITY AND ITS CONSEQUENCES

Previous research has been conducted to investigate linguistic complexity as a possible source of CIV in assessments using various approaches including textual analysis and think-aloud protocols among others (Martiniello, 2008; Sato et al., 2010; Young et al., 2014). The studies have been conducted to investigate possible ways to modify test items without modifying the assessed construct and to identify possible consequences associated with the presence of CIV due to text complexity on cognition and test-taking behavior (Abedi, 2006; Martiniello, 2008; Turmo and Elstad, 2009).

Martiniello (2008) conducted textual analysis of math word problems and think-aloud protocols using data from the Massachusetts Comprehensive Assessment System fourth-grade math test. Her study revealed construct-irrelevant language in items related to the use of multiple clauses, complex structures, long noun phrases, limited syntactic transparency (i.e., lack of clear relationships between the syntactic units), and unfamiliar vocabulary. Examples of vocabulary-related linguistic complexity included items that had more than one unknown word in each sentence, the inclusion of words that were long, had multiple meanings, or were morphologically complex.

Young et al. (2014) used data from K-12 content assessments to investigate linguistic modification of 120 test items in mathematics and science administered to 4th and 6th grade students that were identified as having a wide range of outcomes for ELs and non-ELs on the item performance between the original and modified versions of the items. No systematic differences were found in relation to item performance for either group. However, the study did point to 11 categories relevant to linguistic modification such as:

• Removing empty context or information that makes the items context less direct and making the context more explicit;

• Simplifying challenging words that are not content related and replacing them with more accessible words;

• Unpacking the complex ideas provided in the items;

• Reducing wordiness in the overall item and ensuring that the item's stem is clear;

• Reducing the use of if clauses and breaking sentences down into simpler sentences;

• Changing the use of the passive voice to the active voice and using the present tense of verbs more frequently than past, future, or conditional tenses;

• Reducing the use of extraneous words;

• Emphasizing key words by underlining them; and

• Reducing the use of unnecessary visuals, graphics, or artwork.

The study conducted by Young et al. (2014) was an expansion of the work conducted by Sato et al. (2010), which only contained five modification categories (context, graphics, vocabulary/wording, sentence structure, and format/style).

Examples of Consequences of Using Complex Construct-Irrelevant Language

Abedi (2006) and Martiniello (2008) suggest that the use of complex construct-irrelevant language in items may disadvantage some populations. For instance, students may not understand what the items ask or may require extra time to read and comprehend them. In such cases, students may respond incorrectly. Moreover, the use of such language may prevent students from building mental representations of what they read (Sheehan et al., 2014). Students may also disengage because the language of the task is too complex and the task is not within their zone of proximal development (Vygotsky, 1978).

The use of unduly complex language also may increase second language leaners' cognitive load with detrimental effects to their learning, as suggested by findings from a study conducted by Turmo and Elstad (2009). The study used data that examined the linguistic factors in items (e.g., item wording, vocabulary familiarity) contained in the Grade 5 and 8 standardized Oslo 2007 science tests. Results revealed that culturally and linguistically diverse populations performed lower than native speakers for test questions that contained unfamiliar vocabulary and technical terms. The authors explain that one reason is that overly complex language places too many demands on culturally and linguistically diverse populations' cognitive load (Paas et al., 2003). The reasons may be that students need to attend to too many cognitive activities including decoding, comprehending, and understanding the science content; all of which they have yet to master.

The use of unnecessarily complex language may also result in the misinterpretation of students' scores. For instance, teachers may incorrectly attribute low performance to a lack of content mastery rather than lack of understanding of unfamiliar vocabulary, technical terms, or unduly complex language. Misinterpretations may occur because culturally and linguistically diverse students may have had less exposure to regular instruction or have a home language that differs from the school language (International Test Commission, 2018). In other instances, a low score may indicate decreased student engagement with the task (Wiliam, 2011; Snyder, 2016). In these various cases, teachers may misjudge students' ability to handle competently more advanced content knowledge. They may also fail to provide increasingly more challenging content to students on the subject of the test, which may lead to missed opportunities to learn and further disadvantage culturally and linguistically diverse populations (Abedi and Lord, 2001; Abedi and Gándara, 2006; Kieffer et al., 2009).

Approaches to Reduce the Use of Complex Construct-Irrelevant Language in Assessments

Given the abovementioned consequences associated with using complex construct-irrelevant language, which sometimes disadvantages some populations, researchers have investigated the kinds of linguistic features that might help render item language more transparent and accessible for diverse populations (Cummins et al., 1988; Abedi et al., 1997, 2000; Abedi, 2014). Alderson (2000) and Coltheart (1981) suggest using concrete words to assist readers build mental images to facilitate reading comprehension. Abedi et al. (1997) suggest rewording mathematics word problems to make semantic relationships more explicit without affecting the underlying content structure. Thus, the reader is more likely to correctly construct a representation of a word problem and solve it satisfactorily. The authors also suggest reducing wordiness and the number of clauses used in a sentence, adding emphasis to key words, or representing words graphically. They also suggest replacing unfamiliar vocabulary with more frequent synonyms or simplifying verb forms.

Additional suggestions on how to write linguistically accessible questions for diverse populations come from guidelines. Examples include the Guidelines for the Assessment of English Language Learners (Pitoniak et al., 2009); the ITC Guidelines for the Large-Scale Assessment of Linguistically and Culturally Diverse Populations (International Test Commission, 2018); and Abedi (2008) and Sato (2008) Guide to Linguistic Modification: Increasing English Language Learner Access to Academic Content. These documents guide test developers on ways to address the challenges that may occur when designing tests that are fair to enable valid-score based inferences to be made when assessing culturally and linguistically diverse populations.

Among the suggestions provided by the guidelines are to write items that contain clear language that is at the appropriate level for the intended test taker populations. Such language includes the use of simple sentence structures and familiar topics and contexts. It also includes the avoidance of regional or sensitive vocabulary, words with multiple meanings, language that is ambiguous, or complex words or passages that are not construct-relevant. The guidelines also suggest using test instructions that maximize clarity, and selecting common topics, scenarios, figures, and images that are neither offensive nor derogatory to any cultural or language group or that may cause an emotional reaction. The considerations outlined in test development guidelines for diverse populations and associated research on linguistic features were used when developing the Green Islands SBA, which I used as a case study, as elaborated later in the article.

CONSTRUCT-RELEVANT LINGUISTIC COMPLEXITY

Definition and Examples

As T. O'Reilly (personal communication, February 21, 2019) points out, however, not all complex text needs to be modified or simplified because such decisions may also reduce diverse learners' opportunity to learn and acquire new strategies to learn how to understand construct-relevant complex text. Construct-relevant text complexity relates to linguistic demands that align to the assessed construct. In a science task, the inclusion of new terms that may be unfamiliar or sentence structures that emulate science talk are needed to provide students with opportunities to learn construct-relevant language. Thus, Turkan and Lopez (2017) suggest that the unknown terms, which relate to the (science) content of the test, do not need modification.

In relation to maintaining the needed level of linguistic complexity, Burstein et al. (2012) discuss the need for students to gain exposure to grade-level curriculum, which often involves interacting with reading materials that are complex. If students read easier texts or work with easier materials, they do not interact with text at the complexity level the educational standards require. To this end, scaffolding of construct-relevant language may be needed to support student learning through technology-enhanced assessments.

Scaffolding to Support the Acquisition of Construct-Relevant Complex Language

The use of instructional scaffolds can facilitate students' acquisition of construct-relevant language. The scaffolds may also help students access grade-level content to reach targeted learning goals while developing their English proficiency (Echevarria et al., 2004). The use of scaffolds may also help learners be better prepared to understand less accessible text and its features to be better equipped to read similar texts in the future (Burstein et al., 2012; Wolf et al., 2016). For example, if teachers instruct students about how to understand prefixes and suffixes, they are better preparing students to understand how to make sense of other prefixes and suffixes encountered in other texts. I provide additional examples of such scaffolds later in the article in reference to the Green Islands SBA.

Wolf et al. (2016) provide examples of scaffolds to support instruction when using technology-enhanced items. These include using immediate feedback, story retelling, and optional prompting. Boals et al. (2018) also suggest the use of other scaffolds such as illustrating the types of dialogic interactions peers have at school when discussing content-related issues with each other or with teachers and experts.

Language-Related Considerations When Developing Scenario-Based Assessments

O'Reilly and Sabatini (2013) describe that SBAs are a cluster of techniques for organizing and sequencing a set of thematically-related reading passages, sources, and items in a digital (online, computer-delivered) environment. As compared to traditional print reading, SBAs support the integration of multiple types of reading materials such as reading passages, websites, or documents on a single device. This design enables SBAs to be more useful assessment approaches than traditional assessments as SBAs more closely align to today's literacy demands where readers have access to multiple reading materials within a single device.

Accordingly, SBAs include items to assess students' ability to read strategically, to achieve specific goals, and to evaluate the importance and relevance of the materials read. Students are provided with an overarching goal for reading thematically related sources to solve problems, make decisions, apply strategies, or complete a more complex task. Tasks that are more complex may include writing a summary, a letter to students' parents, or making a presentation. Students may also need to respond to questions about the materials read. Questions may include traditional comprehension items (e.g., identify key information), or less traditional ones, which may involve asking students to synthesize or integrate multiple texts, evaluate web search results, complete graphic organizers, or apply what they read to a new situation or context. In SBAs, tasks are sequenced to build up students' knowledge and help them develop a deeper model of the content. Reading strategies such as the use of graphic organizers help students build mental models. These strategies are designed to model good practices and support learning.

Simulated “peer” students are included in SBAs to guide students, provide feedback, or model ways to solve a problem. The SBA may include support features and scaffolds to provide opportunities to students to learn new content, clarify information, or acquire new vocabulary. For instance, SBAs provide opportunities for students to learn to use language communicatively while performing academic tasks (Wolf et al., 2016).

Beyond the abovementioned advantages, despite their more complex and elaborate design, SBAs have several advantages as compared to traditional assessments (e.g., based on multiple-choice discrete items). SBAs provide richer details about the context of the problems or scenarios presented in the tasks that comprise the content of the SBAs (Bennett, 2016). SBAs also are designed to increase opportunities for students to engage in richer, deeper, and more meaningful opportunities to learn an expanded set of skills. SBAs may allow educators to better track student learning, understand where breakdowns occur in their learners' thought processes, and provide ways to support diverse students who underperform.

The flexibility of SBAs affords benefits to all students and may be particularly useful in helping to expand educational opportunities in underserved areas (such as low-income or rural communities, or when students have reduced access to tutors). The development of linguistically accessible SBAs, which is needed when the tasks are used with multiple populations in alignment with the earlier mentioned sociocognitive approach to assessment development may involve considering which text to modify/simplify and which to scaffold.

These goals are important because although SBAs are innovative and have various advantages as compared to traditional forms of assessment, research is needed to identify approaches to tailor them to the needs of diverse populations. This research is important given the demographic changes occurring in schools in the United States concomitant with advances in technology and the learning sciences.

CASE STUDY

Instrument Used to Exemplify Analysis of Text Complexity of Scenario-Based Assessments

To analyze the above mentioned considerations related to construct-relevant and construct-irrelevant text complexity and language-related scaffolding issues, I will describe the linguistic analyses conducted when developing the SBA referred to as the Green Islands, which is used as a case study. “The Green Islands” is a modular SBA designed to support the teaching and learning of reading literacy skills with a theme-based content related to a science context for third-grade students. The science content used in the SBA is related to the Next-Generation Science Standards (Achieve Inc, 2013) topic of biological evolution (unity and diversity). Accordingly, the items and reading passages ask students to read texts about various ways in which animals survive and adapt (e.g., through camouflage), as well as read about the characteristics of animals living in different habitats and their requisite needs. The choice to design the literacy task in a science-related context is consistent with the goals described in National Research Council (2014), which indicate the need to address students' difficulties related to reading and understanding science texts by providing students with opportunities to interact with various types of reading materials (e.g., newspapers or web content). Given that the goal of this section of the article is to use Green Islands to illustrate the text-related complexity considerations discussed earlier, the discussion that follows exemplifies the implications of text-complexity considerations on instrument development. To this end, in what follows, I provide examples of reading supports and scaffolds that can be included in SBAs to provide students with opportunities to learn technical vocabulary and content that might be difficult to acquire through other forms of assessment. First, I will describe the Green Islands. Then, I will illustrate the evaluation of the Green Islands' linguistic complexity.

The Green Islands SBA

The Green Islands' content aligns to the Common Core State Standards for English Language Arts (Common Core State Standards Initiative, 2013). Therefore, the learning objectives and items assess skills listed in the Common Core State Standards. Examples of skills that align to the Common Core State Standards include asking and answering questions to demonstrate their understanding of a text; referring explicitly to the text as the basis for the answers, or determining the main idea of a text; and recounting the key details and explaining how they support the main idea. Moreover, the Green Islands is based on the Cognitively Based Assessments of, for, and as Learning (CBAL) Building and Sharing Knowledge (B&SK) key practices (O'Reilly et al., 2015). The skills in the CBAL B&SK key practices include subskills that students can acquire gradually by engaging in thematically related texts. Examples include setting goals and activating prior knowledge, understanding the text, clarifying meanings, consolidating, and conveying knowledge. Therefore, the activities in the Green Islands ELA task have been carefully selected to provide opportunities to students to practice these skills and subskills. Thus, the SBA's flexible design serves as an environment to allow for organizing and sequencing thematically related types of information, content, and items.

At the beginning of the Green Islands task, students are informed that they won the Science Explorers Contest and, as their prize, they won a free trip to the Green Islands to conduct science. Once on the Green Islands, they will learn about the animals living on the islands, their habitats, the characteristics that enable them to adapt to their environment, and the weather on the islands. Students will meet scientists, ask questions, gather information, and write summaries to share with their parents and classmates back home that which they have learned. Information is presented in various communication modalities including simulated dialogs, chats, and text formats.

Students interact with the task in various ways, such as by writing information in their notebook. Students are provided with opportunities to learn vocabulary in context, use graphic organizers, and complete increasingly challenging items. Throughout the task set, the students interact with simulated peers and scientists who offer guidance and tips. The items are designed to provide learners with opportunities to learn foundational concepts that will be introduced in the Green Islands and to help them acquire unfamiliar content-related vocabulary and content. The selection of materials to include as easier items was informed by consultation with third grade teachers and discussion with subject matter experts who pointed out the types of words, language use, and content that may be challenging for third-grade students and would need modification or scaffolds depending on whether the terms were construct-relevant or -irrelevant. The inclusion of adaptive paths also assists learners to work at a level that better matches their zone of proximal development (Vygotsky, 1978). In such cases, students may be more engaged with the task (Snyder, 2016).

Text Complexity Evaluation

The language-related considerations discussed next are not meant to fit all SBA development efforts but provide more concrete examples and suggestions than those provided in guidelines (e.g., International Test Commission, 2018), which are typically developed to apply to more general test development efforts than the development of SBAs. Such suggestions may not be applicable to all SBAs, which may assess other constructs, for other populations, or for use in other contexts.

To inform linguistic modifications and scaffolding of the Green Islands SBA, the assessment developers consulted with subject matter experts and used natural language processing (NLP) tools. Subject matter experts (e.g., teachers and experts with a background in second language learning, school psychology, science, and linguistics) provided insights to the assessment development team regarding whether the language used in the task was grade-level appropriate, whether they thought students would face particular struggles with the technology, avatars, or scaffolds used in the task. They also provided feedback on the ways (formats and types of representations) in which the skills were captured, and the appropriateness/suitability of the samples of the literacy passages and activities included in the SBA. Moreover, they provided insights regarding the results of the NLP tools to evaluate the SBA's language.

NLP tools were also used to evaluate the complexity of the text in the SBA (e.g., by grade-level) with respect to various linguistic features such as cohesion, syntax, and vocabulary difficulty. NLP tools can help evaluate the reading passages and text by evaluating various linguistic features such as word concreteness, word unfamiliarity, academic vocabulary, syntactic complexity, lexical cohesion, argumentation, and narrativity against previously established metrics tested on large numbers of texts and reading passages (cf. Sheehan et al., 2015). I elaborate on each of these approaches later in the article.

These approaches were used to evaluate the following questions:

1. Is the text in the Green Islands at, above, or below grade-level?

2. What language features of the text are too simple or too complex for the targeted grade level?

3. Is the text flagged as too simple or complex construct-relevant or construct-irrelevant? Are the sentences or language well-defined and specific or vague and general? How well do the sentences stand alone to complete an idea?

4. What are useful approaches to modify the construct-irrelevant complex language?

5. What are possible ways to scaffold the construct-relevant language?

Evaluation of Text Complexity Using Natural Language Processing Tools

TextEvaluator™ was used to evaluate the level of text complexity of the Green Islands' items and passages. TextEvaluator is a comprehensive text-analysis system designed to help teachers, textbook publishers, test developers, and literacy researchers select reading materials that are consistent with the text-complexity goals outlined in the Common Core State Standards (Sheehan et al., 2014, 2015). TextEvaluator utilizes NLP methodologies to provide unbiased estimates of the complexity level (i.e., grade level) of text passages and identify whether the text is below, within, or above the grade-level of the targeted standards.

TextEvaluator is an ETS-developed tool that analyzes linguistic features of texts such as vocabulary. This evaluation involves using a standardized frequency index (SFI) to calculate the difficulty of vocabulary. The SFIs are calculated based on the frequency of word occurrences in the Gigaword 4 corpus (Parker et al., 2009). It is one of the largest corpus collections for English comprised of 9.8 million newswire articles. Words that have a high SFI are regarded as very frequent and therefore very familiar, even to young students. In contrast, words with lower SFIs occur less frequently in the English language and are considered more difficult.

To evaluate text complexity, NLP results were combined with the Spache readability Formula (Spache, 1953). The Spache Formula is used for primary-grade texts to calculate the difficulty of the text, based on the word unfamiliarity and sentence lengths of the sentences in a text. Words that readers encounter frequently are likely to be familiar requiring less cognitive energy and time to interpret.

Expert Reviewers' Evaluation of Text Complexity

Beyond the above mentioned insights provided by expert reviewers, the experts also provided suggestions regarding the extent to which the instructions used in the SBA were clear. They also evaluated the results of the NLP tools such as vocabulary that had low SFIs and made suggestions related to whether to modify/scaffold particular language or terms. For instance, reviewers were asked to examine the vocabulary to evaluate the extent to which it was at, above, or below grade-level. To conduct this evaluation, reviewers were provided with grade-level appropriate and construct-relevant examples of key terms and complex vocabulary (e.g., endotherm, ectotherm, camouflage, habitats) not needing modification or simplification because they are topic- or content-relevant as exemplified in unit-related Next Generation Science Standards documents (Achieve Inc, 2013). On the other hand, reviewers were also presented with examples of complex or wordy instructions that can be simplified as findings from the abovementioned research noted that such language can render the items less clear and add unnecessary complexity to the task (Sato et al., 2010; Young et al., 2014).

During the text-complexity-evaluation process, reviewers also were asked to identify vocabulary or phrases that might make the item or passage hard to understand. The objective was to help uncover any aspects (e.g., the phrasing and context) of the items' and passages' language that students may have a hard time understanding. Along the same lines, reviewers were asked to think about vocabulary or phrasing that made items or passages hard or confusing to answer. These questions helped to identify the types of modifications that could be made to help clarify the items and passages for students of diverse linguistic backgrounds; see below for specific questions reviewers examined to evaluate text complexity.

Evaluation and Modification of Construct-Irrelevant Language

Construct-irrelevant terms were modified using the aforementioned guidelines. The checklist provided in Table 1 provides a summary of the linguistic features that were evaluated as they may lead to CIV when assessments are administered to CLD populations. Examples are the use of vocabulary that may have multiple meanings or may be confusing.


Table 1. Modification checklist for construct-irrelevant language guided by the ITC guidelines (2018).
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Evaluation and Scaffolding of Construct-Relevant Language

Scaffolds were developed in the Green Islands to provide students with opportunities to learn construct-relevant terms. As described earlier, one of the advantages of SBAs is their flexible design space. The design enables the inclusion of scaffolds to provide learners with opportunities to practice task-related literacy skills.

RESULTS

Results of NLP Tools Used to Evaluate Text Complexity

Figure 1 shows the results of the analysis of the different words from the Green Islands SBAs. The figure shows that most words had an SFI >60. Hence, most words were likely to be familiar to students in third grade.


[image: image]

FIGURE 1. Analysis of familiarity of words in the Green Islands' task.



Table 2 shows the ranked order of a subset of Green Islands' words and the results of the TextEvaluator analysis. Words that have an SFI <50 are more difficult for young readers. For instance, words such as and, the, of, and to are very common as compared to less frequently found words such as endotherm, ectotherm, reptile, tortoise, and iguana, which are the more difficult words found in the Green Islands SBA.


Table 2. Results of word frequency analysis.
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Results of Expert Reviewers' Evaluation of Text Complexity

After the task's text was run through TextEvaluator, experts reviewed the items and resulting SFI results. The SFI results helped inform linguistic modifications and scaffolding decisions depending on whether the terms were construct-relevant or irrelevant. Examples of construct-relevant words included technical terms used in the task to convey science-related knowledge.

Modification of Construct-Irrelevant Language

Experts determined that words, such as probably and congratulations were construct-irrelevant. Such words were unfamiliar and were modified. They were replaced with more familiar, higher frequency words. An example of a word with a SFI below 50 is given in Table 3. The words “congratulations” is hard to sound out and can be modified with two shorter words “good news”.


Table 3. Example of words with SFI below 50 and proposed modifications.
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Sentence length and sentence structure

Results of the TextEvaluator analysis also pointed out sentences that might be long or unclear. As noted in the examples provided in Table 4, the developers identified ways to break down the sentences into one or more to increase readability, clarity, and cohesion without jeopardizing the content. As a reviewer pointed out, the sentence could have been made more cohesive by including connectives and/or cue phrases.


Table 4. Example of sentences with low cohesion and proposed modifications.
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Test instructions

The International Test Commission (2018) Guidelines suggests designing test instructions to maximize clarity (i.e., use simple and clear language). It also suggests that test developers or publishers should provide evidence that the language used in the test instructions and test items is clear for the test takers. After the experts' review of the Green Islands task, revisions were made to be the original set of instructions to clarify the language. In the example shown in Table 5, the instructions were revised to make the three bullet points parallel in structure. As a reviewer pointed out, further revisions could have included reducing the repetition of complex words to reduce the overall amount of text students read, turning the questions into real questions, and avoiding ambiguous words such as “them” in the final sentence.


Table 5. Example of revised instructions to enhance clarity for test takers.
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Scaffolding Construct-Relevant Language

Experts found the names of the animals living in the Green Islands (e.g., crabs, tortoises, and penguins) and the types of adaptations (endotherm and ectotherm) to be construct-relevant. Moreover, the results of the TextEvaluator analysis flagged words, such as colonies, habitats, and research station as possibly unknown or unfamiliar to some test takers. Because these words are construct-relevant, they would not be modified. Instead, scaffolds were designed to support learners' acquisition of complex but construct-relevant terms. Consistent with UDL, a multimedia approach was used to scaffold students' learning of the unknown terms. Hence, words, images, and photos were used for the new terms.

Figure 2 shows an example of pop-up illustration glossaries, which are pictorial representations of words or terms displayed on the computer's screen for students to click on demand. In the Green Islands, students can view the habitats they will encounter (i.e., forest, volcanoes, meadow, or waterfall) by clicking on the red dot next to the term in question. The pairing of text and visuals may reinforce learning, as long as the cognitive load resulting from processing the information from two channels and then integrating it is not increased too much (Rose and Meyer, 2000). Figure 3 illustrates the Green Islands' research station. Figure 4 illustrates the term “habitats.” An interactive activity was included to provide students with an opportunity to learn the names of the habitats (rainforests, meadows, arid zones, and beaches) they would learn about in the task. Figures 2–4 provide information to students on the locations they will visit and help orient students to the task's sites they will view on the Green Islands.


[image: image]

FIGURE 2. (A) Example of a pop-up illustration glossary. ©Michaël Lejeune, CC-BY-SA-3.0, Wikimedia Commons. (B) Example of a pop-up illustration glossary. ©Michaël Lejeune, CC-BY-SA-3.0, Wikimedia Commons.
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FIGURE 3. Example of a visual of the Green Islands Research Station.
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FIGURE 4. Example of an interactive activity to learn the habitats on the Green Islands.



Figures 5, 6 show scaffolds designed to provide opportunities to students to learn the morphology of words they encounter in the task (e.g., breaking words apart by roots, suffixes, and prefixes). This approach is applied to learning words about animal types such as endotherm and ectotherm and the adaptations that have occurred to the animals to accommodate temperature differences. Teaching learners about morphological structure can contribute to their understanding of the unknown words they may encounter in the future (Kieffer and Lesaux, 2007).


[image: image]

FIGURE 5. Example 1 of scaffolding activities to learn construct-relevant vocabulary.
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FIGURE 6. Example 2 of scaffolding activities to learn construct-relevant vocabulary.



DISCUSSION

In this study, I discussed language-related considerations relevant to designing SBAs for multiple populations and suggested various approaches to evaluating text complexity, modifying construct-irrelevant language, and scaffolding construct-relevant language. I described steps that go beyond traditional test fairness review processes to consider the use of accessible language in the design phases of test development. Moreover, I illustrated the use of NLP tools and expert reviews to evaluate text complexity of text in ELA SBAs.

These suggestions were informed by previous research, guidelines, and UDL principles that collectively aim to enhance fairness, validity, and accessibility of items for diverse populations. These documents and tools were used to illustrate an approach to develop more accessible tasks for linguistically diverse populations.

I illustrated the approach using a third-grade, scenario-based ELA assessment contextualized in science. I argued for controlling text complexity at the design stage of SBAs to avoid unnecessary retrofitting post-SBA development. This focus on design is not new and has been discussed earlier in evidence-centered design (Mislevy et al., 2003), UDL (Rose and Meyer, 2000), and the more recent sociocultural focus that extends UDL principles for diverse populations (Boals et al., 2018). These authors highlight the importance of understanding the characteristics of the focal populations to be assessed. This understanding is needed to support meaningful score-based interpretations based on the use of more accessible ELA tasks.

Although the process presented may have advantages, such as identifying suggested steps for controlling text complexity, and supporting multiple populations' learning of construct-relevant terms; it also has limitations. One limitation is that the proposed approach has not yet been tested out with students. New challenges may emerge when the tasks and scaffolds are tried out with students in pilot studies. Such studies would need to be conducted to examine how well the scaffolds work with diverse populations and to determine the generalizability of findings to other contexts, content areas, and SBAs. Therefore, this study described an approach that is potentially helpful in revising items and questions in SBAs to increase linguistic accessibility of items for diverse populations; however, additional research is needed with the populations targeted for assessment.

The scaffolds included in the Green Islands task are designed to support linguistically diverse learners' acquisition of foundational literacy skills in a science task. Additional research is needed to identify the extent to which the selected scaffolds work. Specific questions to address include scaffolds' use (e.g., are students using the scaffolds?), timing (e.g., are scaffolds presented early enough?), and type (e.g., are there other scaffolds that might work better to help diverse learners better comprehend the content and context of the task?). Various approaches, such as NLP tools, process data on students' use of the scaffolds, cognitive laboratories, or a combination of these approaches may be used to conduct the investigations. This research is needed to inform the development of educational SBAs administered to multiple populations. These questions and further research is important at a time when science and the language used to express it is evolving and the populations taking ELA and science assessments are rapidly changing.
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Revision: Next, you are going to learn abouit animals’ needs, characteristics, and
habitats.

a. Animals’ needs: What animals must have to survive.

b. Animals’ characteristics: The special features that help animals survive.

¢. Animals’ habitats: How the places that animals live in help them survive.
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