The International Research Foundation
for English Language Education

Title of Project:
Investigating the Potential of Multimodal Tasks to Promote More
Equitable Assessment of English Learners in Science

Researcher:
Scott Grapin
sgrapin@miami.edu

Doctoral Institution
New York University

Current Affiliation
University of Miami

Research Supervisor:
Prof. Lorena Llosa
New York University

TIRF Research Topic Investigated:
Language Assessment
Content-Based Instruction

Final Report

Motivation for the Research

Across the United States, a fast-growing population of English learners (ELs) and former
ELs is learning and being assessed on academic content in English. In the midst of these
demographic changes, the most recent wave of academic standards in U.S. K-12 education
presents fundamental shifts in the way content areas are taught and learned (Council of Chief
State School Officers, 2012). A key feature of the latest standards is their emphasis on
disciplinary practices that integrate multiple modalities (e.g., visual, written, oral). For example,
students are expected to produce digital texts in English language arts, construct arguments using
symbolic representations in math, and develop models using visual representations in science.

The changes in teaching and learning heralded by the standards call for parallel shifts in
assessment, including the assessments that teachers regularly implement in their classrooms as
part of instruction (Heritage et al., 2015). Traditionally, assessments of content learning have
been carried out through written language, with nonlinguistic modalities (e.qg., visuals) being
deprioritized or excluded altogether (Fernandes et al., 2017). However, with the latest standards
emphasizing the multimodal nature of content learning, it is critical that assessments embrace a
broader spectrum of linguistic and nonlinguistic modalities. Assessments focused exclusively on
written language could miss ways that all students, and ELs in particular, demonstrate their
content learning using their full range of meaning-making resources.

The purpose of this study was to investigate the extent to which multimodal assessment
tasks (i.e., tasks that elicit responses in multiple modalities as part of their design) provide
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information about students’ content learning that traditional written language assessments may
overlook and whether this is particularly the case for ELs. Specifically, this study was an initial
inquiry into one type of multimodal task focused on the science disciplinary practice of
“developing and using models” in the Next Generation Science Standards (NGSS).

Research Questions
The study was guided by the following research questions (RQs):
1. How does performance on science modeling tasks in the visual modality compare with
performance in the written modality for students at varying levels of English proficiency?
2. How does eliciting responses to the same tasks in the oral modality provide additional
information about students’ science understanding beyond visual and written modalities?

Research Methodology

Context and Participants

Participants were 393 fifth-grade students in the science classrooms of eight teachers who
implemented the Science And Integrated Language (SAIL) curriculum (Lee et al., 2019). More
than half of the students were non-ELs (61%), while approximately one third were former ELs
(33%) and a much smaller percentage (6%) were current ELs. A subsample of 35 students from
all three EL classifications (10 non-ELs, 12 former ELs, 13 current ELS) participated in oral
interviews.

Science Modeling Tasks

Four science modeling tasks—one from each end-of-unit assessment in the curriculum—
were used in this study. The four tasks addressed NGSS performance expectations in physical
science, life science, Earth science, and space science, respectively. In the first part of each task,
students responded using drawings and symbols (i.e., visual modality). In the second part,
students responded using written language (i.e., written modality). Student responses were
scored separately in visual and written modalities using detailed science scoring criteria. After
each end-of-unit assessment, the researcher met individually with each student interview
participant. Students were provided a copy of their visual response and asked to respond to the
same prompt in the oral modality.

Data Analysis

To compare student performance in visual versus written modalities (RQ1), visual and
written scores were cross-tabulated for each task. Next, a two-way repeated measures analysis of
variance (RMANOVA), with modality (visual, written) as the within-subjects factor and EL
classification (non-EL, former EL, current EL) as the between-subjects factor, was conducted for
each task to test for significant differences in performance between the modalities (i.e., main
effect for modality) and whether these differences varied significantly by EL classification (i.e.,
interaction effect between modality and EL classification). To investigate how eliciting
responses in the oral modality provided additional information beyond visual and written
modalities (RQ2), interviews were transcribed using multimodal conventions (Flewitt et al.,
2017) and coded inductively (Strauss & Corbin, 1998).

Summary of Findings
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RQ1

On all four tasks, approximately half of the students performed differently in visual
versus written modalities. For these students, the interpretation of their science understanding
was different depending on the modality of assessment. Consistent with multimodal theory and
research (e.g., Jewitt et al., 2001), these differences were attributable, in part, to the unique
affordances of the visual modality as compared to the written. For example, the visual modality,
governed by “the logic of display in space” (Kress, 2000, p. 339), elicited students’ ideas about
the relative position and movement of Earth in the space science task.

However, contrary to what was hypothesized, current ELs did not perform consistently
better in the visual modality as compared to the written. In the two tasks that involved
communicating about abstract nonvisible science processes (physical science and life science),
students did not perform better in either modality. In contrast with the conventional wisdom of
visuals as accommodations for ELs (see Grapin, 2019 for a critique), the visual modality posed
discipline-specific representational demands (e.g., knowing to use dots to represent gas particles
and arrows to represent energy transfer). Thus, while a hypothesis motivating the study was that
ELs would perform better in the visual because they were emergent users of language, the
findings revealed that all students, including ELs, were emergent representers.

Nonetheless, there was evidence that responding visually was beneficial when the
representational demands were not as high. In the two tasks that involved communicating about
concrete visible science processes (space science and Earth science), all students performed
better in the visual modality than in the written. Furthermore, there was descriptive evidence in
one task (space science) that responding visually was particularly beneficial to current ELSs, who
were able to compensate for imprecise written responses with accurate representations of Earth’s
orbit in their visual responses. Thus, the assumption underlying multimodal accommodations,
namely, that ELs will be able to communicate their understanding better in nonlinguistic
modalities than through language alone, was partially supported by this study, but the findings
suggest that whether such accommodations are effective may depend crucially on the nature of
the content being assessed (e.g., whether it involves concrete vs. abstract representation).

RQ2

Beyond visual and written modalities, eliciting responses in a third modality—the oral
modality—provided additional information about students’ science understanding. While many
current ELs and former ELs used technical science terms inaccurately in their written responses
(e.g., mixing up “orbit” and “rotate”), these students used gesture in combination with everyday
language to demonstrate sophisticated understanding in the oral modality. In contrast, some non-
ELs appeared to use technical terms accurately in their written responses, but their oral responses
called into question whether they understood the underlying science ideas. Thus, multimodal
assessment emerged as useful for “teasing apart [content] knowledge from language used to
display that knowledge” (National Academies of Sciences, Engineering, and Medicine, 2018, p.
221). In assessments that restrict their focus to the written modality, ELs who use disciplinary
language less accurately or less frequently may be penalized despite having well-developed
content understanding, whereas non-ELs may be judged proficient with content regardless of
whether their language is underpinned by content understanding.

Finally, it was not only the affordances of the oral modality by virtue of being oral but
also the affordances of dynamic interaction in this modality that allowed current ELs and former
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ELs to go beyond what they could do independently. While dynamic assessment has been
applied extensively to research in foreign language classrooms (e.g., Lantolf & Poehner, 2010),
this study found that providing mediation in the oral modality (e.g., asking students, “What do
you mean?” and “What’s ‘it’?”’) was effective for eliciting students’ science ideas while also
supporting ELs with the language to communicate those ideas more precisely and explicitly.

Implications

Overall, this study highlights the potential of multimodal assessment for reframing a
deficit view of ELs perpetuated by a narrow focus on their independent written language
performance into an asset view that makes visible the expansive meaning-making resources that
ELs bring to content learning. For teachers of ELs in the content areas, the findings point to the
importance of gathering evidence of learning in multiple modalities and triangulating across
those modalities to arrive at a coherent interpretation of what students know and can do.
Importantly, teachers must guard against the (largely intuitive) assumption that visuals are the
answer to the content assessment of ELs—an assumption that is particularly tenuous when
dealing with abstract content ideas and discipline-specific norms for communicating those ideas.
In a similar manner, teachers must guard against the belief that disciplinary language necessarily
equates to more sophisticated content understanding, particularly when dealing with technical
terms in the content areas that densely pack sophisticated ideas and therefore can mask a lack of
content understanding. When visual representation is more abstract and technical terms are
involved, assessment may require a greater degree of triangulation (e.g., asking students to
explain orally what they represented visually or expressed in writing) to diagnose specific
sources of difficulty (e.g., representational, linguistic, and/or conceptual). By providing more
accurate and granular information about each student’s learning status, multimodal assessment
could allow teachers to engage in more contingent assessment with ELs in content classrooms.

In the context of the latest standards in U.S. K-12 education, this dissertation challenges
three assumptions about what “counts” as evidence of content learning that have permeated the
assessment of ELs in the content areas. First, by highlighting the indispensable contribution of
nonlinguistic modalities to disciplinary meaning-making, this dissertation challenges traditional
assumptions of content learning that privilege linguistic modalities and written language in
particular. Second, by highlighting how everyday language can be a resource for communicating
disciplinary ideas, it challenges traditional assumptions of language use in the content areas that
privilege disciplinary language and the language of science. Third, by highlighting how a
complete picture of learners’ abilities cannot be captured by their independent performance
alone, it challenges traditional assumptions of assessment that privilege standardization and
reliability over contingency and responsiveness. By expanding what “counts” as evidence of
content learning beyond traditionally privileged forms of expression, this dissertation presents a
challenge to the field to (re)envision the equitable assessment of ELs in content classrooms.
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