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Abstract: Approaches to personalized learning emphasize the role of students’ knowledge, experiences, and
interests in making classroom learning more relevant and engaging. Personalization that connects instruction
to students’ home and community funds of knowledge is consistent with culturally responsive pedagogy and
culturally responsive assessment approaches emphasizing that classroom content should reflect students’
cultural experiences. Measuring and accounting for variation in students’ knowledge, interests, and lived
experiences has implications for personalized socioculturally responsive assessments. Research on scenario-
based assessments (SBAs) of reading comprehension, which situate test questions within an overarching
scenario, context, and goal, indicates that measures of topical vocabulary knowledge embedded within the
assessment explain variance in comprehension scores. We extend these lines of work to examine whether
measures of students’ funds of knowledge and lived experiences may further account for SBA performance
and engagement, using empirical data from a geographically and racially diverse sample of approximately
1,300 middle school students. Specifically, we examined the degree to which students’ topical vocabulary
knowledge and self-reported funds of knowledge predicted SBA performance and test-taking engagement.
Results suggest that funds of knowledge measures could be used in conjunction with topical vocabulary and
engagement measures to provide adaptive personalization toward more socioculturally responsive SBAs.

Keywords: Personalized assessment, socioculturally responsive assessment, scenario-based assessment,
reading comprehension

Introduction

Approaches to personalized learning emphasize the critical role of students’ knowledge, experiences,
and interests in making classroom learning more relevant and engaging (Bernacki et al., 2021; Walkington &
Bernacki, 2020). A recent meta-analysis examining the impact of personalized and adaptive learning
technologies in the K-12 literacy domain revealed an overall positive effect (g = 0.29) of personalized reading
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interventions on learning, compared to interventions that did not employ personalization (Alrawashdeh et
al., 2024). Personalization is a large umbrella that can cover many constructs; thus, it is important to consider
what constructs are being leveraged to personalize the learning experience. Personalization that connects
instruction to students’ home and community funds of knowledge (Gonzalez et al., 2005; Moll et al., 1992)
is consistent with culturally responsive pedagogy and culturally responsive assessment approaches
emphasizing that classroom content should reflect students’ cultural experiences (Evans & Taylor, 2025;
Gay, 2002; Hood, 1998; Ladson-Billings, 1995b; Lee, 1998; Qualls, 1998). Such approaches to culturally
relevant education have demonstrated success at engaging students with educational activities and positively
impacting academic achievement across the curriculum (see Aronson & Laughter, 2016, for a review).
However, despite the many hypothesized benefits of personalized, culturally responsive assessments (see
Bennett, 2023, 2025), there are still challenges affecting their implementation. For example, measuring and
accounting for variation in students’ knowledge, interests, and lived experiences has implications for the
validity and fairness of such assessments (Bennett, 2023; Mislevy, 2018; Sinharay, Kane, et al., 2025).

We have previously argued that scenario-based assessments (SBAs)—performance-based assessments
that situate test questions within an overarching scenario, context, and goal (Sabatini et al., 2018, 2020)—are
an especially appropriate context in which to examine questions related to personalized socioculturally
responsive assessments (O’Dwyer et al., 2023; Sparks et al., in press; Wang et al., 2025). Because SBAs are
contextualized within goal-driven scenarios, involving thematically related materials focused on a specific
topic, students may find these scenarios and topics more or less culturally relevant to them based on their
prior experiences (Nakkula & Toshalis, 2025), which could limit their engagement with the SBA (Lehman,
Sparks, Zapata-Rivera, et al., 2024). Given the importance of engagement to ensure valid interpretations of
test performance (Wise & Smith, 20106), it is critical that such contextualized assessments employ a flexible
approach to meet each student where they are. We propose personalized socioculturally responsive
assessments as an approach to achieving this vision.

The degree of cultural relevance of scenarios in the context of reading comprehension SBAs has been
shown to have implications for students’ engagement and performance on those assessments (Wang et al.,
2025). In other words, students with more background knowledge related to the topic of the SBA may
perform better. For example, prior research indicates that measures of fopical vocabulary knowledge embedded
within SBAs explain variance in comprehension scores (McCarthy et al., 2018; O’Reilly, Wang, et al., 2019;
Wang et al., 2021; Wang et al., 2025). In the current paper, we extend these lines of work to examine whether
measures of students’ funds of knowledge and lived experiences may further account for SBA performance and
engagement beyond vocabulary-based knowledge measures, using empirical data from a geographically and
racially diverse sample of approximately 1,300 middle school students. Specifically, we examined the degree
to which students’ topical vocabulary knowledge and relevant self-reported funds of knowledge predicted
SBA performance and test-taking engagement. If these self-report instruments account for performance and
engagement during comprehension tasks, such measures could be used in conjunction with topical
vocabulary measures to provide personalized socioculturally responsive SBAs (Sparks et al., in press).

Socioculturally Responsive Assessment Approaches

Various approaches to creating more equitable assessments for all students, but especially those who
have been historically underserved by traditional educational assessments, have been proposed (Bennett,
2025; Evans & Taylor, 2025; Hood, 1998; Lee, 1998; Qualls, 1998; Ramasubramanian et al., 2021; Randall,
2021; Randall et al., 2021; Walker et al., 2023). Common to these approaches is the aim “to design assessment
for the social, cultural, and other relevant characteristics of diverse students and the contexts in which they
live” (Bennett, 2023, p. 86). Several of these approaches draw from theories and models of culturally relevant
pedagogy (Ladson-Billings, 1995a, 1995b, 2009, 2014), culturally responsive teaching (Gay, 2002, 2010,
2013), and culturally sustaining pedagogy (Paris, 2012), which generally aim to make instruction more
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relevant and responsive to the identities and cultural backgrounds of students in diverse classrooms.
Applying those instructional theories to the assessment context becomes increasingly critical as the U.S.
student population becomes more economically, racially, ethnically, and culturally diverse (National Center
for Education Statistics, 2024). Traditional standardized assessments tend to be reflective of a common
(dominant) cultural paradigm and are generally not designed to capture the heterogeneous multicultural
characteristics represented by today’s students (Bennett, 2025; Randall, 2021).

Various assessment principles have been articulated for socioculturally responsive assessment and related
conceptions (see Bennett, 2025, for a review). This includes connecting to individuals’ cultural backgrounds,
identities, and experiences, adapting to individual characteristics, including cultural identities, languages,
interests, and prior knowledge, and characterizing assessment results as an interaction among student characteristics,
features of the tasks, and the testing context (Bennett, 2023). Attention to the ways in which learners’ prior
knowledge and experiences and their interactions with other student characteristics and behaviors may affect
assessment performance is a key tenet of frameworks for socioculturally responsive assessment. Assessments
that draw on students’ cultural and linguistic assets, funds of knowledge, and individual characteristics should
engender greater student engagement and greater effort to complete the tasks successfully (Nakkula &
Toshalis, 2025).

Work specifically focused on the context of performance assessment (of which SBAs are one example)
underscores the need to ensure that assessment content is designed to be relevant to and reflective of
students’ lived experiences (Hood, 1998; Lee, 1998; O’Dwyer et al., 2023). Hood (1998) argued that poor
outcomes on performance tasks may reflect a disconnect between students’ cultural experiences and the
experiences represented within assessment tasks, highlighting a major validity issue. Simply put, if the
scenarios, goals, topics, and contexts used in performance tasks are unfamiliar to students, situating the work
in those contexts may interfere with students’ performance, rather than facilitate it. Consideration of cultural
and linguistic backgrounds of students is essential in defining the constructs, skills, tasks, and topics the
assessment will target (Hood, 1998) to ensure their appropriateness.

O’Dwyer et al. (2023) offered specific design principles that assessment developers can apply to produce
more culturally relevant SBAs, including: (1) incorporating community-based learning into scenarios; (2)
emphasizing empowerment through student-led action and problem-solving applied in local contexts; (3)
incorporating multiple, diverse perspectives to support student perspective-taking; (4) negotiating trade-offs
among familiarity, novelty, and engagement in the selection of contexts and scenarios; and (5) reflecting the
multiple identities students bring to assessments by representing diverse characters (e.g., in terms of gender,
race, ethnicity, age, and disability status). We draw on these principles in the current work and use them to
guide the selection of learner variables we examine (i.e., prior knowledge, community-based experiences,
engagement) to inform the design of personalized adaptations to SBAs.

Personalized Assessment

Personalized assessment can be viewed as a wider umbrella under which socioculturally responsive
pedagogy and assessment are notable examples. Designers of personalized assessments must choose what
student characteristics and/or behaviors will be selected to dtive personalization. Most petrsonalized
assessments leverage current knowledge estimates, as is the case with computer-adaptive assessments (CATS;
van der Linden & Glas, 2010), but there are also assessments that personalize based on students’ test-taking
engagement (Wise et al.,, 2000) and cultural backgrounds (Bennett, 2023; Hood, 1998; Lee, 1998; Qualls,
1998). Typically, personalized assessments provide: (a) assessment tasks that are sufficiently open-ended to
allow students to personalize their experience, (b) different versions of the assessment to align with student
characteristics, and/or (c) real-time adaptive support based on student behaviors during the assessment
(Bennett, 2024). The determination of when and how to provide personalized support can be achieved
through a variety of approaches that can be grouped into three categories: human-driven, machine-driven,
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and hybrid (Arslan et al., 2024; Bennett, 2025). Human-driven personalization requires experts to author
rules for when and how personalized support should be delivered, whereas machine-driven personalization
often leverages machine learning (ML) algorithms and artificial intelligence (Al) to learn from the data when
and how to personalize the learning experience. Hybrid approaches are often used to address transparency
and interpretability issues by leveraging a combination of expert human insights and ML and Al
methodologies (Paquette et al., 2014).

In the personalized assessment context, different versions of an SBA could be developed where one or
more assessment components vary to provide a more engaging experience for students, while retaining the
same measurement targets (Mislevy, 2018). These different versions could then be assigned to individual
students through human-driven (student, teacher), machine-driven, or hybrid approaches. Similarly, real-
time adaptive support can be delivered on-demand when requested by students (Sparks et al., 2024), when
a teacher has been notified that a student requires support (Wise et al., 2019), or when the system detects
that the student requires support (Wise et al., 2006). Particularly in the case of characteristics and behaviors
that are less well defined for personalization, hybrid approaches are often more effective for developing
models that identify non-cognitive states and can then drive personalization (Paquette & Baker, 2018).
Regardless of the approach used for personalization, the goal for personalized assessments remains the same
— to give students their best opportunity to achieve their educational goals in tasks that are engaging, relevant,
and appropriate for them.

Personalization via Caring Assessments

The approaches to personalized assessment discussed so far have generally been deployed individually
and with one characteristic or behavior as the focus of personalization. However, the culturally-enhanced
caring assessments (CECA) framework (Lehman, Sparks, Zapata-Rivera, et al., 2024) advocates for
personalizing assessments by considering a holistic picture of the student that goes beyond a single
characteristic or behavior to incorporate students’ cultural identities, language backgrounds, and lived
experiences—and their intersections—to better understand, model, and respond to student needs (Bernacki
et al, 2021; Sparks et al,, 2024; Zapata-Rivera, 2017). Using this holistic view of students to guide
personalization also requires a more holistic approach to personalization itself. Rather than adapting the
assessment version or providing real-time adaptive support, CECA promotes the use of both approaches
simultaneously to provide each student with optimal conditions for demonstrating what they know and can

do.

CECA proposes to achieve this holistic approach to personalized assessment through an integrated
learner model (i.e., a digital representation of the student that is updated as evidence is gathered; Shute &
Zapata-Rivera, 2012; Zapata-Rivera et al., 2020; Zapata-Rivera & Arslan, 2021) that provides insights into
students’ intersectional characteristics and the ways in which those characteristics interact with their
behaviors while completing assessments. This combined approach to personalization enables “caring”
support to be delivered at multiple time points: before, during, and after the assessment. Caring before the
assessment can be achieved by adjusting assessment versions based on learner profiles. Caring during the
assessment involves just-in-time adaptations based on students’ in-task states (e.g., engagement), with a
general goal to maintain students’ situational interest and keep them motivated to perform their best. Lastly,
caring can occur after the assessment in the form of personalized feedback reports to teachers and students
that leverage student behaviors during the assessment and student characteristics to contextualize
performance feedback.

Despite the potential of CECA, there are still many challenges to realizing this approach to personalized
assessments. One challenge is that the relevant student characteristics must be measured or captured in such
a way that supports such an intersectional, holistic approach. For example, simply gathering student
demographic information may not be sufficient to provide an engaging, culturally relevant assessment (Wang
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et al., 2025). The present work addresses this challenge by examining relationships among several measures
tapping different dimensions of students’ knowledge (including funds of knowledge and lived experiences)
and SBA performance. By developing measures designed to capture students’ lived experiences relevant to
SBA topics and investigating the interaction of lived experiences with measures of topical vocabulary
knowledge, this study allows for an expanded understanding of how knowledge and lived experiences impact
assessment performance with implications for designing personalized assessments. A second challenge for
CECA is how to adapt assessments to meet students’ needs once the relevant characteristics are measured.
We return to this issue in the Discussion.

Measuring Prior Knowledge and Metacognition

Prior knowledge is a particularly important characteristic to consider when designing personalized
assessments for reading comprehension (Hattan et al., 2024; Hwang et al., 2022; Kendeou et al., 2004;
McCarthy & McNamara, 2021; O’Reilly, Sabatini, & Wang, 2019; O’Reilly, Wang, & Sabatini, 2019;
Simonsmeier et al., 2022). However, reading assessments have traditionally been developed to minimize the
role of prior knowledge (see O’Reilly & Sabatini, 2013; Pearson et al., 2021; RAND Reading Study Group,
2002). SBAs, on the other hand, allow for connections to different dimensions of students’ prior knowledge
(e.g., academic knowledge vs. topic knowledge; Wang et al., 2021; see also McCarthy et al., 2023). Emerging
approaches to measuring knowledge within SBAs (Sabatini et al., 2020) using vocabulary knowledge- or
factual content-based items indicate that such knowledge measures are valid and reliable predictors of
comprehension (Higgs et al, 2023; McCarthy et al., 2018; O’Reilly, Sabatini et al., 2019), which provides an
opportunity to support personalization on the basis of prior knowledge. The current study extends these
lines of work to explore the measurement of additional dimensions of knowledge, elicited through self-
reports of students’ topic knowledge and lived experiences.

Another area ripe for personalization is the degree to which students are aware of limitations on their
knowledge (i.e., metacognition; Flavell, 1979). If students do not have the relevant prior knowledge to answer
a question about their prior knowledge, they may struggle to provide a response that reflects their true state
of understanding. When students lack the necessary prior knowledge, they may guess or omit answers,
leading to less valid assessments (Lau et al., 2011). One simple yet underexamined assessment design feature
that enables students to respond even in cases of low knowledge or uncertainty involves the inclusion of an
“I don’t know” (IDK) response option. Prior experimental research suggests that incorporating such IDK
or “unsure” options can improve response quality and interpretability of responses (Scoboria & Fisico, 2013;
Wakabayashi & Guskin, 2010). The inclusion of IDK options may also contribute to the interpretability of
responses by distinguishing between genuine knowledge gaps and potential misconceptions (Scoboria &
Fisico, 2013; Wakabayashi & Guskin, 2010). More accurate assessment of students’ prior knowledge can
enable more effective personalization. Within an SBA context, O’Reilly, Sabatini et al. (2019) found that
even after accounting for the effect of prior knowledge, greater use of an IDK option within the prior
knowledge measure was associated with higher comprehension scores and learning from text among a
sample of middle school students. The current study further extends these findings by examining how use
of the IDK option within prior knowledge measures relates to students’ prior knowledge, comprehension,
and engagement. We also examined whether students perceive this novel SBA feature as supporting their
motivation and performance.

The Current Study

The current study reflects a critical step toward development of personalized socioculturally responsive
SBAs that provide all students with engaging, supportive experiences based on their individual and
sociocultural characteristics (Sparks et al., in press; Wang et al., 2025). Our approach seeks to use evidence
of students’ topical vocabulary knowledge and self-reported funds of knowledge to drive adaptations to SBA
content, if such measures indeed predict students’ engagement and comprehension performance within
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SBAs. To examine students’ funds of knowledge (Gonzalez et al., 2005; Moll et al., 2005), we developed and
administered Likert-type self-report measures assessing students’ funds of knowledge related to organic
farming, as well as related (potentially more familiar) topics of organic food and organic gardening. For
example, students reported whether there were organic farms in their community, or their families had access
to organic foods (organic food access), and whether they were involved in buying food, preparing meals, or
participating in organic gardening (food preparation/ gardening experience). By developing measures designed to
capture students’ lived experiences relevant to the SBA topic, as well as administering measures of topical
vocabulary knowledge like those used in prior SBA studies, we can examine how such knowledge and
experience measures may interact to influence students’ engagement with and performance on the
assessment, with implications for personalized assessments.

In this paper, we address the following research questions.

RQ1. Do measures of self-reported prior knowledge and experiences predict reading comprehension as
measured by SBA scores, over and above topical vocabulary measures?

RQ2. To what extent do measures of students’ prior knowledge and experiences predict task engagement
in the SBA?

RQ3. To what extent does task engagement predict reading comprehension, over and above measures
of students’ prior knowledge and experiences?

RQ4. Does students’ use of the IDK option within the prior knowledge measures predict reading
comprehension or task engagement?

RQ5. Do students’ perceptions of the IDK option within the prior knowledge measures interact with
the relationship among use of IDK, performance, and engagement?

RQO6. To what extent do students’ levels of prior knowledge and experience interact with one another
or with other factors (i.e., demographics, engagement) to predict SBA performance?

Methodology
Participants

We collected data from a sample of 1,412 6" to 8" grade students from four school districts in the U.S.
This includes two small urban middle schools in a high-needs district in the Northeast, two schools from
suburban districts in the South, and one school from a rural district in the South. For this study, relationships
among knowledge, performance, and engagement were explored using data from 1,347 students who
completed the SBA. School staff provided information about students’ characteristics via class rosters,
including demographics, socioeconomic status (i.e., free/reduced price lunch participation), Title I
accommodation status, special education status, English learner status, English Language Arts (ELA) class
grades, and most recent state test scores' for ELA and Science (z-transformed within each school district
for comparison across sites; see Table 1).

In the high-needs district, students generally had low ELA grades, were mainly Hispanic/Latino (64%)
ot Black/African American (24%), and most (76%) were students with (one or more) disabilities; all students
participated in the free/reduced price lunch program. Among the suburban schools, one was situated within
a small city and racially and economically diverse (41% white, 39% Black/African American, 13%

! Testing year varied depending on school site and subject. In most cases, test scores reported were from the preceding school
year (2021-2022 school year). Several test scores reported reflected administrations as early as 2018 or 2019, likely reflecting
disruptions to standardized testing schedules due to the COVID-19 pandemic.
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Hispanic/Latino; 50% free/reduced lunch), while the other was situated in a more rural area and somewhat
less racially diverse (74% white, 23% Black/African American; 47% free/reduced lunch). The rural Southern
school sample was mainly white (89%) low-income students (99% free/reduced lunch). Thus, out overall
sample was diverse in terms of geography, urbanicity, race/ethnicity, socioeconomic status, and academic
achievement, suggesting that personalized and culturally responsive assessment approaches would be
appropriate.

Measures
Pre-Assessment Surveys

Students completed several survey questionnaires prior to completing the SBA. These surveys were
designed to collect background information about student characteristics that could inform an integrated
learner model and thus ultimately be used to incorporate adaptations to the SBA to support personalization
and cultural responsiveness. In addition to the knowledge-related items that are our current focus, students
also completed measures of other social-emotional characteristics (e.g., growth mindset, cognitive flexibility,
reading motivation, reading self-efficacy) during the pre-survey which are not reported here. All survey
measures were administered using an online survey platform that collected responses and timing data.

Self-reported knowledge and experience measures. We administered a series of self-report measures
to assess students’ funds of knowledge and lived experiences related to organic farming (see Table 2).
Students completed four measures, described in turn.

Self-report topic knowledge. Students completed one multiple-choice item asking them to report their
level of knowledge about organic farming (nothing, a little, some, a lot).

Self-report sources of knowledge. Students completed one select-all-that-apply item asking them to
identify the sources from which they have learned about organic farming (e.g., classes, family, community
members). Students were also given the option to report if they had never learned about this topic.

Funds of knowledge for organic farming. Students were presented with a block of eight items
measuring their funds of knowledge for organic farming in a grid format with a 5-point Likert-type response
scale ranging from Strongly Disagree to Strongly Agree. The midpoint was labeled “Neither Agree nor
Disagree”, and students were also given the option to respond IDK to any item (IDK responses were treated
as missing for subsequent analyses; see Ober et al., 2024). Confirmatory factor analysis (CFA) was conducted
to test a two-correlated factors model, indicating reasonably good model fit [*(df = 19) = 119.92, CFI = .96,
TLI = .94, RMSEA = .08, SRMR = .04] based on meeting two of three recommended benchmarks of CFI
2> .95, RMSEA < .06, and SRMR = .08 (Hu & Bentler, 1999). As such, items were divided into two subscales
(0 = .595); Table 3 presents reliability statistics («) for each subscale and the overall scale. The first subscale
(3 items; overall « = .779) measured prior learning about organic farming, specifically whether students had
learned about this topic in school, outside of school on their own, or outside of school with family or
community members, and was labeled prior learning. The second subscale (5 items; overall « = .822) asked
students to rate the importance of organic farming for their school, themselves, their family, and their
community; students were also asked to report if there were organic farms in their community. This subscale
was labeled Jocal relevance. These items enabled us to assess students’ experiences around the topic of organic
farming, including school-, home-, and community-based experiences.

Funds of knowledge for organic food, food preparation, and gardening. Students were presented
with a block of 12 items measuring their funds of knowledge for organic food, food preparation, and
gardening in a grid format with a 5-point Likert-type response scale ranging from Strongly Disagree to
Strongly Agree. As with the previous survey, the midpoint was labeled “Neither Agree nor Disagree”, and
students were also given the option to respond IDK to any item. Items were divided
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Table 1. Sample Demographics and State Test Performance
Overall Sample  Midsize City Suburban/ Suburban/ Rural (n=141)
(N=1,347) (n=72) Small City Rural (n=395)
(n=739)
L) L) L) WD) S ()

Grade Level
6
7
8
Gender
Male
Female
Nonbinary
Race/Ethnicity
American Indian or Alaskan Native
Asian or Asian American
Black or African American
Hispanic/Latino
Native Hawaiian or Pacific Islander
White
Two or more races

Free/Reduced Price Lunch
Participation

Title I Accommodation: Yes

Special Education Status: Yes

English Learner (EL) Status
Current or Former EL
Non-EL

434 (32.2%)
460 (34.1%)
448 (33.3%)

742 (55.1%)
599 (44.5%)
1(0.1%)

3 (0.2%)
24 (1.8%)
401 (29.8%)
147 (10.9%)
4 (0.3%)
732 (54.3%)
28 (2.1%)
766 (56.9%)

185 (13.7%)
162 (12.0%)

37 (2.7%)

1,307 (97.0%)

17 (23.6%)
31 (43.1%)
24 (33.3%)

54 (75.0%)
17 (23.6%)
1.(1.4%)

0 (0%)

0 (0%)
17 (23.6%)
46 (63.9%)

0 (0%)

9 (12.5%)

0 (0%)
72 (100%)

62 (86.1%)
55 (76.4%)

9 (13.9%)
63 (86.1%)

239 (32.3%)
260 (35.2%)
239 (32.3%)

402 (54.4%)
336 (45.5%)
0 (0%)

2 (0.3%)
15 (2.0%)
285 (38.6%)
99 (13.4%)
3 (0.4%)
306 (41.4%)
28 (3.8%)
369 (49.9%)

113 (15.3%)
67 (9.1%)

25 (3.4%)
713 (96.5%)

140 (35.4%)
121 (30.6%)
134 (33.9%)

212 (53.7%)
183 (46.3%)
0 (0%)

1 (0.3%)
9 (2.3%)
92 (23.3%)
1 (0.3%)

1 (0.3%)
291 (73.7%)
0 (0%)
186 (47.1%)

0 (0%)
34 (8.6%)

2 (0.5%)
393 (99.5%)

38 (27.0%)
48 (34.0%)
51 (36.2%)

74 (52.5%)
63 (44.7%)
0 (0%)

0 (0%)
0 (0%)
7 (5.0%)

1 (0.7%)
0 (0%)
126 (89.4%)
0 (0%)
139 (98.6%)

10 (7.1%)
6 (4.3%)

0 (0%)
139 (98.6%)
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Current ELA Grade
A+/A/A-
B+/B/B-
C+/C/C-
D+/D/D-

F

ELA State test score (Z-score
transformed)

Science State test score (Z-scote

556 (41.3%)
368 (27.3%)
215 (16.0%)

1 (1.4%)
14 (19.4%)
21 (29.2%)

276 (37.3%)
212 (28.7%)
131 (17.1%)

210 (53.2%)
98 (24.8%)
47 (11.9%)

69 (48.9%)
44 (31.2%)
16 (11.3%)

126 (9.4%) 27 (37.5%) 79 (10.7%) 18 (4.6%) 2 (1.4%)
70 (5.2%) 9 (12.5%) 40 (5.4%) 21 (5.3%) 0 (0%)
M (§D), M (§D), M (§D), M (§D), M (§D),
Min-Max Min-Max Min-Max Min-Max Min-Max

0.01 (1.00), 0.01 (1.04), 0.02 (0.99), 0.00 (1.00), 0.02 (1.01),

-3.45-2.84 -1.39 -2.48 277 -2.84 -3.41 -2.61 -3.45-2.59

0.00 (1.00), -0.06 (1.10), 0.02 (0.99), -0.00 (1.00), -0.03 (1.02),

-3.89 - 3.01 -2.13-2.01 -2.28 - 3.01 -2.76 -2.32 -3.89 -2.80

transformed)

Table 2. Self-Reported Knowledge and Experience Measures

Measure Items Response Options

Self-report Topic
Knowledge

Self-report Sources I have learned about organic farming from these sources (select all that  Classes; Friends; Family; Community

of Knowledge apply): members; Museums; School field trips;
Visiting a farm; TV shows, movies; Books;
Internet (websites); Internet (social media);
Games; Other (please specify); I have
never learned about this topic

How much do you know about the topic of organic farming» Choose
one answer choice.

Nothing, A little, Some, A lot

Funds of
Knowledge for
Organic Farming

The following questions ask about your prior experiences with the topic
of organic farming. Please rate your agreement with each statement by
selecting one answer choice for each row. If you don’t know or aren’t
sure, you can choose “I don’t know”.

Strongly Disagree, Disagree, Neither Agree
nor Disagree, Agree, Strongly Agree, 1
don’t know

Prior 1earning I have learned about organic farming in school.

I have learned about organic farming outside of school, learning on my
own.
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L ocal Relevance

Funds of
Knowledge for
Organic Food and
Gardening

Organic Food Access
and Value

Food Preparation and
Gardening

I have learned about organic farming outside of school, with my family
at home or with people in my community.

Organic farming is important to my school.
Organic farming is important to me.

Organic farming is important to my family.
Organic farming is important to my community.
There are organic farms in my community.

The following questions ask about your prior experiences with organic
foods and gardening. Please rate your agreement with each statement by
selecting one answer choice for each row. If you don’t know or aren’t
sure, you can choose “I don’t know”.

My family can easily access organic food in our community.

Organic food is affordable for my family.

My family eats organic food often.

My family thinks it is important to buy and eat organic food.

My community thinks it is important to buy and eat organic food.

I am involved in buying food for my home/family (for example, going to
the store/market to get groceries).

I am involved in deciding what foods my home/family eats (for example,
deciding what groceries to buy, what foods to eat).

I am involved in preparing meals at home (for example, cooking food).

My family has a home garden (for example, a backyard or container
garden).

My community has a community garden.

I have helped work in a home or community garden (for example,
planting, watering, harvesting).

I have helped work in a garden that uses organic farming methods.

Strongly Disagree, Disagree, Neither Agree
nor Disagree, Agree, Strongly Agree, 1
don’t know
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into two subscales. A CFA was conducted to test a two-correlated factors model, and while model fit was
not ideal” [’(df = 53) = 511.30, CFI = .88, TL.I = .84, RMSEA = .10, SRMR = .06], we proceeded with
treating the two dimensions as separate scales (¢ = .507) in light of the items’ conceptual alignment and
acceptable internal consistency (see Table 3). The first subscale (5 items; overall « = .819) measured students’
access to and perceived value of organic food (e.g., “my family thinks it is important to buy and eat organic
food”). The second subscale (7 items; overall « = .778) asked students to report their experiences with food
preparation and gardening (e.g., “I am involved in preparing meals at home”; “My community has a
community garden”). These items enabled us to assess students’ experiences around organic food, preparing
food, and gardening, which may be considered more familiar “everyday” topics with potentially greater
personal relevance to students than organic farming per se. Students’ experiences with these everyday
practices might meaningfully be leveraged to support them in making connections to the potentially less
familiar topic of organic farming.

Organic Farming SBA

The Organic Farming SBA (Sabatini et al., 2014) measures applied reading comprehension skills. This
SBA included reading passages introducing students to information about organic farming methods,
differences from conventional methods, and pros and cons. Students’ goal was to work with virtual peers to
develop a website about the topic. The task comprised a variety of comprehension tasks, including
summarization, evaluating web search results, identifying pros and cons, correcting misconceptions, and
integrating multiple texts and perspectives. Students could earn up to 30 points on the assessment. Total

scores on the SBA were used as our measure of reading comprehension in this study (overall a = .878, see
Table 3).

Topical vocabulary knowledge measures. Topical vocabulary knowledge of organic farming was
assessed within the SBA using selected-response items (O’Reilly, Sabatini, et al., 2019; Wang et al., 2025). At
the beginning of the SBA, students completed two types of vocabulary items. The first measured knowledge
of topical vocabulary (TV) by asking students to identify whether 46 vocabulary words were related or unrelated
to the topic of organic farming (overall « = .872, see Table 3). The second item type included five vocabulary-
in-context (VIC) items that presented students with an underlined term in a sentence context and asked
them to choose the closest meaning from a list of three one-word options (overall & = .536). For each item type,
students were also given an IDK option. Students could earn up to 46 points on TV items and 5 points on
VIC items, with IDK responses scored as incorrect. Total prior knowledge scores were computed by
combining the two item types (¢ = .449), for a total of 51 points (overall a = .879). While the TV items
showed sufficient reliability, the VIC items did not, likely due to the small number of items. Thus, we
analyzed these two topical vocabulary knowledge measures separately, rather than using the combined score
based on all 51 items.

Test-taking engagement. Test-taking engagement was measured by leveraging response times to
develop a proxy measure for cognitive engagement for each screen that participants interacted with on the
SBA. The Normative Threshold Method (Wise & Ma, 2012) was used to convert response times for each

2 For the two-factor CFA of this measure, modification indices suggest that the largest sources of misfit come from correlated
residuals between certain item pairs, particularly “I am involved in deciding what foods my home/family eats (for example,
deciding what groceries to buy, what foods to eat).” with “I am involved in preparing meals at home (for example, cooking
food).” (MI = 21) and “I have helped work in a home or community garden (for example, planting, watering, harvesting).” with
“I have helped wortk in a garden that uses organic farming methods.” (MI = 19), indicating these items share variance not
explained by the two-factor model, possibly due to overlap in item wording. Standardized residuals show the biggest
discrepancies between observed and model-implied covariances for “My community has a community garden.” and “My family
can easily access organic food in our community.” (= 1.94), suggesting these items may not align well with the assumed factor
structure, although no values for standardized residuals exceed 2, indicating that the model reasonably reproduces the observed
relationships among items.
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screen for each participant to designate each screen as reflecting an engaged or disengaged interaction (i.e.,
whether sufficient time was spent on the screen for an engaged interaction to occur). This method involves

Table 3. Reliability of SBA and Knowledge Measures (Coefficient Alpha)
Overall Midsize Suburban/ Suburban Rural

Sample City Small City  /Rural (n=141)
(N=1,347) (n=72) (n=739) (n=395)
Prior Topic Vocabulary Knowledge  .879 944 .866 .858 .896
Score Overall (max score = 51)
Topical Vocab (TV) Score (max score .872 .945 .857 .849 .893
= 40)
Vocabulary-in-Context (VIC) Score .536 594 .530 513 492
(max score = 5)
SBA Total Score (max score = 30) .878 729 872 .894 .856
Funds of Knowledge for Organic .865 881 871 .858 843
Farming
Prior Learning 779 795 782 .804 .679
Local Relevance 822 837 .830 816 801
Funds of Knowledge for Organic Food .854 913 .860 .828 .854
and Gardening
Organic Food Access and 1 alue .819 .863 .833 784 .808
Food Preparation and Gardening 778 .862 787 739 779

taking the average response time for each item (or screen in the present context) across all participants,
taking a percentage of the average response time to set a threshold, and then comparing each student’s
response time to that threshold. If a response time was the same as or greater than the threshold, then the
interaction was deemed to be engaged. If a response time was less than the threshold, the interaction was
deemed to be disengaged. The threshold can vary from 10% to 30% of average response time based on the
task and the goals of the engagement measure (Wise & Kuhfeld, 2021).

In the present research, we used a 30% threshold for each screen as prior research has shown this
percentage to be related to key construct-relevant variables (Lehman, Sparks, & Steinberg, 2024) and to be
useful for post-test investigations of student engagement (Lehman et al., 2025; Wise & Kuhfeld, 2021). After
screen-level engagement was determined for each participant, we computed response time engagement
(RTE) for each participant (Wise & Kong, 2005). RTE is the proportion of items (screens) out of the total
number of items (screens) that were determined to be an engaged interaction. For example, if there are 10
screens and a participant is engaged on eight of those screens, their RTE would be .8 (8 +~ 10 = .8). Each
participant’s RTE for the entire SBA was used as our measure of engagement in this study.

Post-Assessment Surveys

Students completed several additional survey measures after completing the SBA. These post-assessment
surveys focused on self-reports of test-taking effort, achievement emotions, and perceptions of various
features experienced during the SBA. For the present analysis, we focused on students’ perceptions of SBA
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features. Students were presented with two blocks of 23 items in a grid format, where each item described a
specific design feature in the SBA (e.g., the topic of organic farming, the option to respond “I don’t know”
in the glossary questions at the beginning of the test, using the texts to answer questions). Each item included
a 7-point Likert-type scale with response options ranging from Strongly Disagree to Strongly Agree; the
midpoint was labeled as “Neither Agree nor Disagree” and there was no IDK option provided. In the first
block, students were asked to rate each aspect of the SBA in terms of whether the feature helped motivate
them to complete the test (i.e., supported engagement). In the second block, students were asked to rate the
same set of 23 features in terms of whether the feature helped them do better on the test (i.e., supported
performance). These items allowed us to determine if novel SBA features such as the IDK option in the
topical vocabulary knowledge measures were perceived by students to be motivating and beneficial for their
performance.

Procedure

Students participated in the study during the school day across multiple sessions. In the first session,
students completed pre-assessment surveys. In the second session, students completed the SBA. If time
allowed, students completed post-assessment surveys in the same class period. Otherwise, students
completed post-assessment surveys in a third session. Teachers completed a roster with details on each
participant and removed student names from the file before submitting it to the research team. These
participant characteristics were linked to the response data via an anonymized ID.

Data Analyses

Preliminary analyses conducted to compute descriptive statistics, scale reliabilities, and zero-order
correlations (overall, and by school site) were performed using SPSS version 29, while CFA and regression
analyses were conducted using the /avaan (Rosseel, 2012) and /m.beta (Behrendt, 2014) packages in R.
Hierarchical linear regression was used to model students’ reading comprehension scores (SBA
performance) and engagement on the task (RTE; Wise & Ma, 2012). Predictors were entered in sequential
blocks to assess the added variance explained by self-report measures over and above baseline and
vocabulary predictors. These analyses examined whether topical vocabulary knowledge and self-report funds
of knowledge measures predicted SBA performance (RQ1) and engagement (RQ2) after controlling for
student background characteristics. A third model combined knowledge measures and engagement to
predict SBA performance (RQ3), examining the additional variance explained by incorporating engagement
as a predictor of comprehension, controlling for student background characteristics and knowledge
measures. The degree to which students’ use of the IDK option in the topical vocabulary knowledge and
the self-report knowledge and experience measures predicted performance and engagement (RQ4) was
explored within the context of the preceding regression models. To further explore impact of the IDK
option, additional analyses were conducted examining the degree to which students’ perceptions of this
option in the topical vocabulary knowledge measures (based on the post-assessment survey) interacted with
their use of that option, their test-taking engagement, and their SBA performance. Students’ post-test ratings
of the IDK feature and associated interaction terms were entered into another set of regression models
(RQ5). Finally, to address the degree to which students’ prior knowledge and experiences interact with other
factors (i.e., demographics, engagement) to predict SBA performance (RQG6), we examined subgroups of
students based on their levels of topical vocabulary knowledge and self-reported funds of knowledge, in
relation to other characteristics.
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Results

Before discussing the detailed results addressing each research question, we present some preliminary
descriptive statistics for key variables and zero-order Spearman correlations among these variables and
students’ performance on the SBA.

Descriptive Statistics

Descriptive statistics (means, standard deviations, minimums, and maximums) for the SBA scores and
knowledge measures appear in Table 4. Overall, students demonstrated modest performance on the SBA,
with an average score of 12.17 of 30 possible points (approximately 41% correct). SBA performance varied
across school sites, with the urban school showing lower performance (~27% correct) compared to the
suburban schools (~40% and 44% correct) and the rural school (~43%). Students attending schools in more
rural districts showed higher performance than students in the small and midsize city districts.

Performance on the topical vocabulary knowledge measures embedded in the SBA were similarly
modest, with an overall mean of 24.55 out of 46 for TV items, and an overall mean of 2.31 out of 5 for VIC
items (~53% and 46% correct, respectively). Across sites, these prior knowledge measures showed a similar
pattern as with SBA scores, with the urban school showing the lowest scores, and the more rural suburban
school showing the highest scores. Examination of students’ use of the IDK option in these measures
indicated that, on average, students did make use of this option on ~28% of TV items (about 13 out of 40)
and 21% of VIC items (about 1 out of 5). Students in the midsize city school were slightly more likely to use
IDK on both item types than students at other schools.

In general, the self-report knowledge measures indicated that students reported modest levels of
knowledge about organic farming (overall M = 1.95). Examination of response selections for the standalone
self-report item indicated that approximately 35% of students reported they knew nothing about organic
farming (“none”), while 40% reported “a little” knowledge, 20% reported “some” knowledge, and 5%
reported “a lot” of knowledge on the topic. On average, students reported learning about organic farming
from about 3.5 sources (median = 3.0), with the most common sources selected including classes (45%), TV
shows and movies (41%), family (37%), Internet websites (34%), school field trips (29%), social media
(28%), visiting a farm (27%), and books (26%); 31% of students reported that they had never learned about
organic farming,.

On average, students tended to slightly disagree that they had previously learned about organic farming
(overall M = 2.62, 1 = Strongly Disagree, 5= Strongly Agree) and that organic farming was relevant to
themselves and their communities (overall M = 2.83). Students tended to slightly agree when asked about
their access to and perceived value of organic foods (overall M = 3.39), with urban students being more
neutral (Mg, = 2.90). Students tended to be neutral on their involvement in food preparation and
gardening (overall M = 2.91), with urban students reporting slightly lower average agreement on this subscale
(Mysigsineciy = 2.74) than the other three school sites (Mg, uman/smanciy = 2.927 Msyurpansrira = 2.947 My, = 2.88).
Students rarely used the IDK option when responding to prior learning items (overall M = 9%) and were
more likely to use this option in response to measures of local relevance (overall M = 18%), organic food
access (overall M = 20%), and food preparation and gardening experience (overall M = 13%).

Zero-Order Correlations

We next examined zero-order Spearman correlations among students’ overall SBA scores, student
background variables as reported in the teacher-submitted rosters, scores on embedded topical vocabulary
knowledge measures (TV, VIC, and use of the IDK option in these measures), SBA engagement, and self-
report measures of prior knowledge and experiences (see Table 5). Spearman correlations are reported
because measures other than SBA scores were not assumed to be normally distributed.
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Table 4. Descriptive Statistics for SBA Scores and Knowledge Measures

SBA: Topical Vocabulary (T'V) Score (max
score = 40)

SBA: Vocabulary-in-Context (VIC) Score
(max score = 5)

SBA: Use of IDK Overall (max = 51)
SBA: Use of IDK in TV Items (max = 40)
SBA: Use of IDK in VIC Items (max = 5)
SBA Total Score (max score = 30)
Self-report Topic Knowledge

Self-report Sources of Knowledge

Funds of Knowledge for Organic Farming
Prior I earning

Local Relevance

Use of IDK in Prior Learning

Use of IDK in Local Relevance

Funds of Knowledge for Organic Food
and Gardening

Organic Food Access and 1 alne

Food Preparation and Gardening

Use of IDK in Organic Food Access/ 1V alue
Use of IDK in Food Prep/ Gardening

Overall Sample Midsize City Suburban/ Subutban/ Rural (n=141)
(N=1,347) (n=72) Small City Rural (n=395)
(n=739)
M (SD), Min-Max M (SD), Min-Max M (SD), Min-Max M (SD), Min-Max M (SD), Min-Max

24.55 (8.13), 0-43

2.31 (1.40), 0-5

13.89 (10.71), 0-51
12.83 (10.10), 0-46
1.05, (1.30), 0-5
12.17 (6.47), 0-29
1.95 (0.87), 1-4
3.51 (3.24), 0-13
2.72 (1.01), 1-5
2.62 (1.15), 1-5
2.83 (1.08), 1-5
0.09 (0.24), 0-1
0.18 (0.31), 0-1
3.10 (0.83), 1-5

3.39 (1.00), 1-5
2.91 (0.90), 1-5
0.20 (0.31), 0-1
0.13 (0.23), 0-1

20.10 (12.05), 0-41

1.54 (1.42), 0-5

17.14 (18.21), 0-51
15.58 (17.16), 0-46
1.56 (1.96), 0-5
8.22 (4.26), 2-24
1.94 (0.93), 1-4
3.92 (3.89), 0-13
2.46 (1.15), 1-5
2.34(122),15
2.54 (1.21), 15
0.06 (0.19), 0-1
0.12 (0.26), 0-1
2.81 (1.11),1-4.92

2.90 (1.30), 1-5
2.74 (1.08), 1-4.86
0.14 (0.28), 0-1
0.12 (0.26), 0-1

24.18 (7.76), 0-43

2.22 (1.39), 0-5

13.71 (10.34), 0-47
12.65 (9.74), 0-46
1.06 (1.33), 0-5
11.85 (6.30), 0-29
1.96 (0.84), 1-4
3.58 (3.22), 0-13
2.70 (1.00), 1-5
2.60 (1.13),1-5
2.81 (1.07), 1-5
0.08 (0.24), 0-1
0.18 (0.31), 0-1
3.10 (0.85), 1-5

3.40 (1.01), 1-5
2.92(0.92),1-5
0.18 (0.30), 0-1
0.12 (0.23), 0-1

25.94 (7.35), 5-41

2.60 (1.34), 0-5

13.17 (9.32), 0-46
12.25 (8.85), 0-41
93 (1.05), 0-5
13.26 (6.99), 0-29
1.96 (0.89), 1-4
3.31 (3.08), 0-13
2.83 (0.99), 1-5
2.71 (1.16), 1-5
2.95 (1.05), 1-5
0.11 (0.27), 0-1
0.21 (0.33), 0-1
3.15 (0.71), 1-5

3.48 (0.90), 1-5
2.94 (0.80), 1-5
0.22 (0.32), 0-1
0.15 (0.25), 0-1

24.91 (8.69), 0-41

2.38 (1.37), 0-5

15.16 (10.85), 0-47
14.03 (10.19), 0-46
1.13 (1.33), 0-5
12.78 (5.87), 3-28
1.90 (0.88), 1-4
3.56 (3.42), 0-13
2.69 (1.01), 1-4.88
2.65(1.12),1-5
2.76 (1.08), 1-5
0.08 (0.22), 0-1
0.17 (0.28), 0-1
3.06 (0.85), 1-4.67

3.40 (1.00), 1-5
2.88 (0.97), 1-4.67
0.22 (0.32), 0-1
0.13 (0.21), 0-1
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SBA scores showed statistically significant correlations with all demographic variables included in the
study, suggesting differences in performance as a function of grade level (¢ = .060), gender (o = .085), and
race/ethnicity (o = .2206). Post-hoc tests comparing average SBA scores indicated that grade 8 students
outperformed those in grades 6 and 7 (both p’s < .05), female students outperformed male students (p <
.001), and students who were Asian American or White outperformed Black/African American and
Hispanic/Latino students (all p’s <.05). Free/reduced price lunch participation (¢ = -.234), special education
status (¢ = -.190), and English learner status (¢ = -.109) were all negatively correlated with SBA scores.
Follow-up #tests confirmed that lower SBA scores were obtained by those who participated in free/reduced
lunch, received Title I accommodations during state assessments, were designated as special education
students, or were designated as (current or former) English learners (all p’s < .001). Students’ academic
performance was moderately correlated with SBA scores, based on current ELA grades (¢ = .449) and state
standardized test scores in both ELA (p = .450) and science (¢ = .460).

SBA scores also showed statistically significant correlations with all topical vocabulary knowledge
measures used in this study. As expected, scores on topical vocabulary knowledge items were significantly
and moderately correlated with SBA total scores, with VIC items (¢ = .476) showing somewhat stronger
correlations than TV items (¢ = .386), and VIC items showing consistently significant relationships across
all schools. Overall use of the IDK response option in the topical vocabulary knowledge measures showed
small but significant negative correlations with SBA scores (g = -.064), with a slightly stronger correlation
for VIC items (p = -.085) than TV items (p = -.054). Use of IDK in TV items only showed significant
relationships for the suburban/rural school site, and non-significant trends in VIC items for the two
suburban schools and the rural school. Notably, SBA scores and engagement in the SBA (based on the 30%
RTE threshold) were strongly correlated (¢ = .762), across schools.

Interestingly, only some of the self-report knowledge and experience measures showed significant
correlations with SBA scores. Although self-report topic knowledge was not significantly correlated with
SBA scores, a non-significant trend was observed for the full sample (p = .064). Sources of knowledge (i.c.,
count of sources of knowledge about organic farming) showed a small but statistically significant negative
correlation (¢ = -.058), driven by a non-significant trend for the suburban/rural school (p = .066). The two
subscales for funds of knowledge for organic farming showed near-zero correlations and thus were not
significantly correlated with SBA scores; however, students’ use of the IDK option in the local relevance
subscale showed a small but significant positive correlation with SBA performance (¢ = .103), driven by
significant correlations for the two suburban schools. Among the funds of knowledge for organic food and
gardening measures, we observed statistically significant, positive correlations for organic food access and
value (0 = .214) and use of the IDK option in this subscale (¢ = .155); significant correlations (or non-
significant trends) were observed for all schools except the rural school. Food preparation and gardening
experience showed a near-zero correlation and thus was not correlated with SBA scores, while use of the
IDK option on this subscale showed a small but significant correlation with performance (¢ = .1106), driven
by significant correlations for the two suburban schools.

RQ1. Do measures of self-reported prior knowledge and experiences predict reading
comprehension as measured by SBA scores, over and above topical vocabulary measures?

To answer this question, we examined a series of hierarchical regression models with SBA score as the
outcome (see Appendix Table Al). Results for a baseline model with only student demographics (Model 0)
indicated that these characteristics accounted for 12.7% variance in SBA scores, with grade level (3 = .068)
and gender (B = .070) as statistically significant positive predictors, and with Black/African American
race/ethnicity (B = -.164), free/reduced lunch participation (8 = -.171), special education status (3 = -.101),
and English learner status (8 = -.060) as significant negative predictors of SBA scores. Model 1a included
embedded topical vocabulary knowledge measures, which explained 39.6% of the variance in SBA scores
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Table 5. Spearman Correlations with SBA Score
Variable Overall Sample  Midsize City Suburban/ Suburban/ Rural

(N=1,347) (n=72) Small City Rural (n=141)
(n=739) (n=395)
4 P 4 P 0 b 4 b 4 P

Grade Level .066 .016 -082 492 .061 101 114 024  .080  .350
Gender .085 .002 116 331 .063 .088 .060 236 112 193
Race/Ethnicity 226 .001 -147 217 217 <.001 .200 <.001 .001 .989
Free/Reduced Price Lunch Participation:  -.234 <.001 : =248 <.001 -230 <.001 2
Yes
Title I Accommodation: Yes -118 <.001 049 .685 -.014 709 : -161 .059
Special Education Status: Yes -.190 <.001 002 989 -122 <.001 -165 <.001 -.169 .048
English Learner Status: Yes -.109 <.001 -126 .290 -.093 012 -067  .186 !
Current ELA Grade 449 <.001 186 118 447 <.001 415 <.001 .298 <.001
ELA State test score (Z-score) 450 <.001 197 116 440 <.001 542 <.001 .525 <.001
Science State test score (Z-score) 460 <.001 -169 .409 446  <.001 546 <.001 .483 <.001
SBA: Topical Vocabulary (TV) Score (max  .386 <.001 142235 369 <.001 440 <.001 .338 <.001
score = 40)
SBA: Vocabulary-in-Context (VIC) Score  .476 <.001 304 .010 473 <.001 465 <.001 420 <.001
(max score = 5)
SBA: Use of IDK Overall -.064 .020 086 475  -.056 128 -116  .022  -108  .203
SBA: Use of IDK in TV Items -.054 .048 113 345 -.048 192 -110 .030 -.087  .307
SBA: Use of IDK in VIC Items -.085 .002 -119 320 -.069 061  -.089 .080 -140 .098
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Engagement in SBA (30% RTE) 762 <.001 509 <.001 .756 <.001 .773 <.001 .701 <.001
Self-report Topic Knowledge .051 .064 042 727 .058 119 034 508 101 234
Self-report Sources of Knowledge -.058 .033 084 485  -.046 215 -093 .066 -035 .683
Funds of Knowledge for Organic Farming .008 769 213 .076  -.029 448 002 964 -.030 734
Prior Learning .028 311 202 093  .023 543 -026  .625  .009 916
Local Relevance -.006 .845 227 .061  -057 139 022 685  -.068  .437
Use of IDK in Prior Iearning 004 .879 -016  .896  -.021 570 =017 736 .079 354
Use of IDK in Local Relevance 103 <.001 127 289 .076 .040 JA38  .006  .025 767
Funds of Knowledge for Organic Food and ~ .086 .002 210 .083  .067 075 107 038 -.008  .927
Gardening

Organic Food Access and 1 alne 214 <.001 261 .031 95 <001 .36 <.001 135 127
Food Preparation and Gardening -.002 937 145239 -.018 .640  -019 723  .013  .882
Use of IDK in Organic Food Access/ V alue 155 <.001 .212 .074 @ 112 .002 J98  <.001 129 128
Use of IDK in Food Preparation/ Gardening 116 <.001 038 .750 079 .032 162 001 014 873

Note. Cells in boldface reflect statistically significant effects. Cells in bold-italics reflect effects with p values between .05 and .10.

*Could not be computed due to lack of within-cell variance
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after controlling for student demographics (AR* = .269, p < .001). With the addition of these topical
vocabulary knowledge variables (Brv = .645, Bvic = .327), students’ grade level, special education status, and
English learner status were no longer significant.

Model 1b evaluated whether the self-report knowledge and experience measures explained additional
variance beyond student demographics. This model explained 18.6% of variance in SBA scores after
controlling for student demographics (AR* = .059, p < .001). In this model, students’ funds of knowledge
for organic food access and value was a significant positive predictor of SBA scores (3 = .219), while
experience with food preparation and gardening (3 = -.122) and local relevance of organic farming (8 = -
.087) were significant negative predictors.

Model 2 incorporated self-reported knowledge variables, after controlling for student demographics and
topical knowledge measures from the SBA. The inclusion of self-reported knowledge variables in this model
slightly but significantly improved the model fit over Model 1a by about 2%, increasing the explained
variance to 41.5% (AR* = .019, p < .001). In the full model addressing RQ1, all topical knowledge variables
remained statistically significant predictors of SBA scores (Brv = .600, Bvic = .318). In addition, students’
funds of knowledge for organic food access and value remained a positive predictor (8 = .121), and funds
of knowledge for food preparation and gardening remained a significant negative predictor (8 = -.072). Thus,
findings indicate that self-reported funds of knowledge contribute a modest but statistically significant
additional amount of explanatory power beyond topical vocabulary knowledge measures.

RQ2. To what extent do measures of students’ prior knowledge and experiences predict task
engagement in the SBA?

Regression models with engagement as the outcome examined the degree to which prior knowledge and
experience measures were significant predictors of engagement in the SBA, as measured by RTE. In
Appendix Table A2, Model 0 indicated that student demographics explained 19.6% of the variance in
engagement. Among the demographic variables, female students (8 = .082) and students attending the rural
school (8 = .070) showed higher engagement compared to males and students in the suburban/small city
school (reference groups), while students located in the midsize city school (B = -.247), those of
Black/African American race/ethnicity (3 = -.109), those patticipating in free/reduced lunch (B = -.140),
and those with special education (§ = -.102) or English learner status (8 = -.072) showed significantly lower
engagement compared to respective reference groups.

When SBA topical vocabulary knowledge measures were added in Model 1a, controlling for student
background characteristics, these variables were statistically significant predictors (Brv = .473, Bvic = .264)
and the model fit improved to 35.3% variance explained (AR* = .157, p < .001). Effects for female students,
midsize city school students, and free/reduced lunch participation remained significant; a statistically
significant negative effect also emerged for grade level (3 = -.071) such that students in lower grades were
more engaged than those in higher grades.

Model 1b evaluated whether the self-report knowledge and experience measures added any predictive
value for engagement over and above student demographics. This model explained 24.2% of variance in
engagement (AR® = .045, p < .001). Funds of knowledge for organic food access and value was a significant
positive predictor of SBA engagement in this model (8 = .199), while funds of knowledge for food
preparation and gardening was a significant negative predictor (§ = -.069).

Model 2 combined the self-report knowledge measures with the topical vocabulary knowledge measures
as predictors of SBA engagement, controlling for student demographics. This full model explained 37.0%
of variance in students’ SBA engagement, showing a small but statistically significant improvement in model
fit compated to Model 1a (AR* = .018, p = .001). Based on this model, funds of knowledge for organic food
access and value significantly predicted engagement (3 = .120) after controlling for topical vocabulary
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knowledge measures (Brv = .429, Bvwic = .255) and student demographics. Gender remained a positive
predictor of engagement (3 = .073), while attending the midsize city school (B = -.245), grade level (§ = -
.088), and free/reduced lunch participation (§ = -.062) remained negative predictors. Thus, this analysis
indicates that both self-report knowledge measures and topical vocabulary knowledge measures embedded
in the SBA explain additional variance in students’ engagement during the SBA, as measured by RTE.

RQ3. To what extent does task engagement predict reading comprehension, over and above
measures of students’ prior knowledge and experiences?

In subsequent models, we investigated whether engagement predicted reading comprehension over and
above measures of students’ prior knowledge and experiences. As shown in Appendix Table A1, Model 2
indicates that student backgrounds and prior knowledge and experiences explained 41.5% of the variance in
SBA scores. Appendix Table A3 shows the results for Model 3 that entered SBA engagement (measured by
RTE) as an additional predictor of SBA scores, controlling for student background, topical vocabulary
knowledge, and self-report knowledge and experience measures. This model explained 59.9% of variance in
SBA scores, a significant improvement in model fit beyond Table A1 Model 2 (AR* = .184, p < .001).
Engagement was the strongest predictor of SBA scores (3 = .541), indicating that students’ behavioral
engagement during the task significantly contributed to performance, over and above student demographics
and knowledge measures. This is perhaps not surprising given the strong correlations observed between
RTE and SBA scores (see Table 5). With engagement included in the model, students in the midsize city (3
= .116) showed stronger SBA performance compared to subutban/small city school students (reference
group). Performance also increased with students’ grade level (3 = .045). Students’ topical vocabulary
knowledge scores remained significant predictors of SBA scores (Brv = .368, Byic = .180). Students’ self-
reports of the number of sources where they had learned about organic farming (3 = .052) emerged as a
significant predictor. Students’ funds of knowledge for access to and value for organic food (§ = .053) and
food preparation and gardening (3 = -.055) remained significant predictors after engagement was added into
the model. Thus, behavioral engagement during the assessment also emerged as a strong predictor of SBA
performance, controlling for demographics and knowledge measures.

RQ4. Does students’ use of the IDK option within the prior knowledge measures predict reading
comprehension or task engagement?

We estimated effects of students’ reliance on the IDK option in topical vocabulary knowledge measures
and in self-report survey measures on their reading comprehension and their engagement in the SBA. In
models with SBA scores as the outcome (Appendix Table Al), use of IDK within both types of topical
vocabulary knowledge measure was a statistically significant predictor of SBA scores (Model 1a: Bry = .458,
Bvic = .095); Model 1b indicated that use of IDK in self-reports of local relevance (3 = .073) and organic
farming access and value (B = .084) were positive predictors, while use of IDK in prior learning items was a
negative predictor (B = -.087). With all knowledge measures entered as predictors (Model 2), use of IDK in
topical vocabulary knowledge measures remained significant (Bry = .429, Byic = .088), but use of IDK in the
self-report measures did not significantly predict SBA scores (p’s > .05). Students who were more likely to
use IDK in the topical vocabulary knowledge measures tended to have higher SBA scores, after controlling
for demographics and scores on all knowledge measures. Interestingly, when engagement was entered as a
predictor of SBA scores (Appendix Table A3), the effects of IDK use on topical vocabulary knowledge
measures remained significant for TV items, but were no longer statistically significant for VIC items,
suggesting that when engagement captured a large amount of variance in comprehension performance, use
of the IDK option in the VIC items no longer contributed to predict SBA scores.

In models with engagement as the outcome (Appendix Table A2), use of IDK in the topical vocabulary
knowledge measures was also a statistically significant predictor of engagement as measured by RTE (Model
la: Bry = 331, Bvic = .095). Use of IDK in the organic food access and value subscale was a significant
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predictor (Model 1b: 3 = .092) of engagement. In the full model with all knowledge measures entered as
predictors (Model 2), use of IDK in topical vocabulary knowledge measures remained significant (Brv =
297, Bvic = .093) as did use of IDK in self-reports of organic food access and value (8 = .063). Students
who were more likely to use IDK in these measures were more likely to demonstrate higher behavioral
engagement during the SBA, controlling for demographics and scores on all knowledge measures. Thus,
results from both reading comprehension and engagement models highlighted the predictive role of IDK
use, although the magnitude of IDK effects was generally smaller compared to the size of the effects of
performance on the respective scales. This suggests that measures of metacognition (as evidenced by use of
the IDK option) predict SBA performance and engagement, but to a lesser extent than do measures of prior
knowledge.

RQ5. Do students’ perceptions of the IDK option within the prior knowledge measures interact
with the relationship among use of IDK, performance, and engagement?

The extent to which motivation moderated IDK use was explored through additional regression models
incorporating students’ post-test ratings of the degree to which the IDK option in the topical vocabulary
knowledge items affected their performance and motivation to complete the SBA, as well as interaction
terms between this post-test rating and students’ actual use of the feature during these items. Appendix
Table A4 summarizes the results of these regression models. Results of Model 4 show that students’
perceptions of the degree to which the IDK feature helped them do better on the SBA was a small but
statistically significant predictor of SBA scores (8 = .058), controlling for student background characteristics,
all knowledge measures, and engagement (AR* < .001, p = .638 vs. Model 3, Table A3). This model explained
60.2% of the variance in SBA scores. Following the socioculturally responsive assessment principle of
characterizing assessment results as an interaction (Bennett, 2023), we also examined whether students’
perceptions of the IDK feature interacted with their use of the feature. When interaction terms were added
into the model (Model 5); the results were largely identical to Model 4, with a slightly larger effect for the
post-test rating (3 = .067), and no significant interaction terms (60.3% variance explained; AR*> = .001, p =
.683 vs. Model 4). In general, students who gave higher ratings as to whether the IDK feature supported
their SBA performance tended to score higher on the SBA.

In parallel models predicting engagement (see Appendix Table A5), Model 4 indicates that students’
perceptions of the degree to which the IDK feature helped motivate them to complete the SBA was a small
but statistically significant predictor of SBA engagement (3 = .088), controlling for student background and
all knowledge measures (37.7% variance explained; AR* = .007, p < .001 vs. Model 2, Table A2). In general,
students who gave higher ratings as to whether the IDK option was motivating showed higher engagement
during the SBA. Interaction terms were entered in Model 5 (Table A5), and a significant positive interaction
between students’ use of IDK in TV Items and their ratings of the degree to which the IDK feature helped
motivate them to complete the SBA was observed (3 = .163), although this model did not explain a
significant amount of additional variance (38.1% variance explained; AR* = .003, p = .065 vs. Model 4, n..).

A post-hoc analysis of this interaction effect indicates that the relationship between students’ perceptions
of the IDK feature and their SBA engagement varied as a function of their use of the IDK option in the 46-
item TV measure (see Figure 1). Specifically, those students who were more likely to use the IDK option in
TV items (above-median) showed a stronger relationship between their perceptions of how motivating the
IDK option was and their actual test-taking engagement; those who less often used the IDK option in the
TV items (below-median) showed more consistent levels of engagement regardless of how they rated the
feature. This interaction indicates that greater use of IDK in the topical vocabulary knowledge items
enhances the motivational effect of the IDK option on students’ SBA engagement—highlighting that
enabling students to express uncertainty may enhance perceived motivation and observed behavioral
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engagement compared to students who are less likely to express uncertainty. It is notable that this interaction
effect was only observed for engagement, and not SBA performance.

Figure 1. Plot showing interaction between students’ perceptions of how motivating the IDK feature is and
students’ use of the IDK option in the 46-item topical vocabulary items on SBA engagement (proportion
engaged).
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RQ6. To what extent do students’ levels of prior knowledge and experience interact with one
another or with other factors (i.e., demographics, engagement) to predict SBA performance?

Additional analyses were conducted to investigate interactions between topical vocabulary knowledge
and self-reported funds of knowledge and experience measures, and potential interactions between
knowledge variables and other factors, namely demographic variables and test-taking engagement.
Preliminary analyses investigated the interactions between TV item scores and the self-report subscales for
organic food access and value and for food preparation and gardening experience. These analyses indicated
that both interaction terms displayed non-significant trends (Brv x Access/vae = <005, p = .005; B1v x Food Prep/Gardening
= -.061, p = .058), suggesting a potentially compounding effect of topical vocabulary knowledge and lived
experience on SBA performance. To further explore these relationships, we created subgroups using median
splits for each variable and examined subgroup means. Students scoring above the median (>= 54.3%
correct) on TV items (M = 66.7% correct) showed significantly higher access to and value for organic food
(t=4.01, p <.001, Cohen’s 4 = .23) and significantly higher engagement in the SBA (# = 9.73, p < .001,
Cohen’s 4 = .53) compared to students scoring below the median (M = 35.4% correct); these subgroups did
not differ in their food preparation and gardening experience (= 0.29, p = .77, Cohen’s 4 = .02).

Using the median splits for all variables, a chi-square test of independence indicated that there was a
significant relationship between TV item scores and self-reported access to and value for organic food [y*(df
= 1) = 11.01, p < .001], but there was no such relationship for experience with food preparation and
gardening [’(df = 1) = 0.54, p = .46]. Further examination of the relationship between topical vocabulary
scores and organic food access and value indicated that students with high topical vocabulary knowledge
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and high access/value demonstrated the highest SBA scores (M = 49.9% correct) and engagement (M =
.81), and students with high topic knowledge but limited experience had the second highest levels of SBA
performance (M = 43.1% correct) and engagement (M = .72). Among students with low topical vocabulary
knowledge, those reporting higher organic food access had higher SBA performance (M = 36.2% correct)
and engagement (M = .68) than those with minimal relevant prior experiences (M = 30.2% correct, M = .55,
respectively). Not only do these results underscore the important role of topical vocabulary knowledge for
comprehension, but they also suggest potential compensatory effects of prior experience with and value for
organic foods, in the relative absence of topical vocabulary knowledge. Students having both high topical
vocabulary knowledge and experience demonstrated the strongest performance, but students having either
high topical vocabulary knowledge or prior experience showed benefits over students relatively lacking in
relevant knowledge and experiences.

More formally, we tested a series of interaction effects by incorporating them into models predicting
SBA scores, building from Model 3 (Table A3) which included engagement as a predictor in addition to
student demographics and all knowledge variables. We only considered interaction terms for variables that
were demonstrated to be significant predictors of SBA score in previous models (Table A3, Model 3).
Specifically, we included interaction terms crossing both types of topical vocabulary knowledge measure
(TV, VIC) with organic food access/value and food preparation and gardening experience subscales, as well
as interaction terms crossing each of these four knowledge variables with students’ school location, grade
level, and engagement in the SBA (Table A4, Model 6). With these 24 interaction terms added into the
model, 66.3% of variance in SBA scotes was explained (AR* = .064, p < .001 vs. Model 3, Table A3).

The baseline interactions between topic knowledge and lived experience measures were not statistically
significant. However, we observed significant interaction effects between students’ school location and their
funds of knowledge for both organic food access and value and food preparation and gardening for students
in the midsize city school (Baccess/vaiwe = -2145 Brood Prep/Gardening = =~ 159) and the rural school (Baccess/vawe = --234;
BFood Prep/Gardening = -159). Figure 2 illustrates the nature of this interaction for organic food access and value,
while Figure 3 illustrates the nature of the interaction for food preparation and gardening experience.
Relationships between organic food access and value and SBA scores were generally positive, with rural
students showing a weaker (flatter) relationship compared to students in other schools; a similar pattern can
be observed for the relationship between food preparation and gardening experience and SBA scores (with
a negative relationship observed for the two suburban school sites). Thus, students’ self-reported experiences
with organic food and food preparation and gardening appeared to vary depending on their geographic
location (urban vs. rural). Midsize city school students’ lived experience with respect to organic foods and
food preparation and gardening seemed to have a larger impact on performance than the experiences of the
rural school students.

We also observed significant interaction effects between students’ levels of prior knowledge and lived
experiences and their engagement in the SBA. Students’ engagement on the SBA showed interactions with
their scores on TV items (3 = .461), VIC items (B = .634), and self-reports of organic food access and value
(B = .2606). Figure 4 illustrates this interaction effect for TV scores, Figure 5 illustrates this interaction for
VIC scores, and Figure 6 illustrates this interaction for self-reported access to and value of organic foods.
Students who scored above the median on both topical vocabulary measures and were engaged on more
than 50% of the SBA items tended to have higher SBA scores than students scoring below the median on
the topic vocabulary measures. However, at low levels of engagement, those with lower prior knowledge
tended to show slightly higher SBA scores than those with above median knowledge but low engagement.
Put differently, it appears that there may be thresholds for minimum levels of knowledge and engagement
that enable students to perform well on the SBA. Effects for the self-report measure show a different pattern;
it appears that students’ self-reports of organic food access and value have a larger effect on SBA scores at
lower levels of engagement (i.e., below 50% engagement, students below median access and value score
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slightly higher), while at higher levels of engagement there was a minimal difference in scores as a function
of access and value.

Figure 2. Plot showing the interaction effect between students’ self-reports of access to and value for
organic foods and their school location on SBA scores (percent correct).
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Figure 3. Plot showing the interaction effect between students’ self-reported experiences with food
preparation and gardening and their school location on SBA scores (percent correct).
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Figure 4. Plot showing the interaction effect between students’ engagement (percent engaged) and topical
vocabulary scores (median-split) on SBA scores (percent correct).
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Figure 5. Plot showing the interaction effect between students’ engagement (percent engaged) and
vocabulary-in-context scores (median-split) on SBA scores (percent correct).
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Figure 6. Plot showing the interaction effect between students’ engagement (percent engaged) and self-
reports of organic food access and value (median-split) on SBA scores (percent correct).
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Discussion

This study examined the effects of multiple dimensions of students’ prior knowledge, assessed through
a combination of topical vocabulary knowledge measures and self-reports of prior knowledge and lived
experiences, on students’ performance on and engagement during a reading comprehension SBA. Results
indicated that prior knowledge of topical vocabulary was strongly associated with SBA performance and
engagement, while a slightly different mix of self-reported funds of knowledge measures were found to
predict performance or engagement, depending on model specifications, explaining small but statistically
significant additional variance beyond topical vocabulary knowledge measures. Overall, students’
experiences with organic food significantly predicted both performance and task engagement. Students’ use
of the IDK option on this measure uniquely predicted engagement, while experiences with food preparation
and gardening negatively predicted performance but not engagement. The findings offer implications for
the evidence-based design of personalized, equitable, and socioculturally responsive assessments, as well as
several future directions for research and development of such assessments. We summarize the key findings
aligned to each research question (see Table 6) and then discuss implications and future directions in turn.

Summary of Key Findings

RQ1 considered whether the self-report knowledge and experience measures we developed
demonstrated additional predictive value for SBA performance, beyond topical vocabulary knowledge
measures that have previously been demonstrated to be effective in explaining variance in SBA scores. We
observed that after controlling for topical knowledge measures, which were strong predictors of
performance, students’ funds of knowledge in terms of their experiences with and value for organic foods
positively predicted SBA scores, while students’ experiences with food preparation and gardening negatively
predicted scores. The self-report instruments explained a small but significant additional amount of variance
in SBA scores.
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RQ2 considered whether the self-report knowledge measures added predictive value for SBA
engagement, as measured by RTE, beyond topical vocabulary knowledge measures. We found that after
controlling for topical vocabulary knowledge measures, which were also strong predictors of engagement,
funds of knowledge in terms of students’ experiences with and value for organic foods also positively
predicted SBA engagement. The self-report instruments again explained a small but significant additional
amount of variance in engagement.

RQ3 investigated whether engagement explained additional variance in SBA scores over and above the
topical vocabulary-based and self-report knowledge measures. Results indicated that engagement (i.e., RTE)
was a stronger predictor of performance than any of the knowledge measures. Effects for the topical
vocabulary knowledge measures were largely consistent with the addition of engagement (except for use of
the IDK option in VIC items, which was no longer a significant predictor). Similarly, effects for self-report
knowledge measures were largely consistent, with funds of knowledge for access to and value for organic
foods as a small but significant positive predictor, and funds of knowledge for food preparation and
gardening as a small but significant negative predictor. In addition, once RTE was taken into account, the
total number of sources from which students reported having learned about organic farming emerged as a
small but significant positive predictor.

RQ4 examined effects of reliance on the IDK option in various measures on students’ performance and
engagement. Even after RTE was entered into the model, use of this option in topical vocabulary knowledge
measures showed significant effects for both performance and engagement, remaining a significant predictor
of SBA scores. Use of the IDK option in self-report funds of knowledge measures showed differential
effects depending on model specifications. Use of IDK in self-report measures did not predict SBA scores
after controlling for student demographics and topical vocabulary knowledge measures, and remained non-
significant after RTE was entered into the model. Models predicting engagement, however, indicated that
students’ reliance on the IDK option in reporting their access to and value for organic foods was found to
be a significant predictor of RTE, controlling for demographics and topical vocabulary knowledge measures.
Thus, incorporating use of IDK on the self-report measures in the models explained a small but statistically
significant amount of additional variance in engagement.

Given that prior results indicated significant effects of IDK use on both SBA scores and RTE, RQ5
further examined the role of students’ perceptions of the degree to which this SBA design feature supported
their SBA performance and motivated them to complete the SBA. Students’ rating of performance support
for the IDK option was found to be a significant predictor of SBA scores, controlling for student
demographics, all knowledge measures, and engagement. The more positively students perceived this
feature, the better they tended to perform on the assessment. Similarly, students’ ratings of motivation
support for the IDK option were found to be a significant predictor of RTE, controlling for student
background and all knowledge measures. The more positively students perceived the IDK feature, the more
they tended to engage with the assessment. A significant interaction was also observed such that the
relationship between students’ perceptions of motivational support and their actual engagement during the
task varied depending on how often they used the IDK option. Those who relied more heavily on this option
while answering topical vocabulary knowledge items showed stronger relationships between RTE and
perceived motivational support of the IDK option. No interaction was observed for SBA scores.

Finally, RQ6 examined interactions between knowledge and experience measures, and between these
measures, students’ demographics, and engagement. While preliminary analyses suggested a trend toward
TV scores interacting with self-report funds of knowledge for organic food access and value and for food
preparation and gardening, with a potential compensatory effect of prior experiences on SBA scores in cases
of low topical vocabulary knowledge, a more formal test via regression analysis indicated no such
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Table 6. Summary of Main Findings

RQ Models Predictors Outcomes Significant Predictors Key Findings

RQ1 Table - Demographics Comprehension - Female (+) Measures of self-reported prior
Al - Topical Vocabulary (SBA Scores) - Black or African American (-) knowledge and experiences
Model Measures predicted a modest amount of
2 - Free/Reduced Lunch () variance in reading

- Self-report Knowledge - TV Score (+) comprehension scores, over and
Measures - VIC Score (+) above topical vocabulary
_ IDK in TV (+) knowledge measures.
- IDK in VIC (+)
- Organic Food Access/Value (+)
- Food Preparation & Gardening
Experience (-)

RQ2 Table - Demographics Engagement - Midsize City School (-) Self-report knowledge measures
A2 - Topical Vocabulary (RTE) - Female (+) and 'Fopical vocabulary measures
Model Measures predicted SBA engagement,

2 - Grade Level (-) explaining a considerable amount
- Self-report Knowledge - Free/Reduced Lunch (-) of the variance in RTE.
Measures
- TV Score (+)
- VIC Score (+)
- IDKin TV (+)
- IDK in VIC (+)
- Organic Food Access/Value (+)
- IDK in Organic Food Access/Value (+)

RQ3 Table - Demographics Comprehension - Midsize City School (+) Engagement (RTE) emerged as a
A3 - Topical Vocabulary (SBA Scores) - Grade Level (1) strong predl(.:tor of
Model Measures comprehension (SBA Scores),

3 - TV Score (1) after controlling for measures of
- Self-report Knowledge - VIC Score (+) topical vocabulary knowledge and
Measures

- IDK in TV (+)
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- Engagement (RTE) - Self-report Sources of Knowledge (+) self-report knowledge and
- Organic Food Access/Value (+) cxperiences.
- IDK in Otganic Food Access/Value (+)
- Food Preparation & Gardening
Experience (-)
- Engagement (+)

RQ4 Table - Demographics Comprehension  See RO7 Use of IDK in topical vocabulary
Al - Topical Vocabulary (SBA Scores) knowledge items predicted
Model Measures comprehension (SBA Scores).

2
- Self-report Knowledge
Measures
Table - Demographics Engagement See RO2 Use of IDK in topical vocabulary
A2 - Topical Vocabulary (RTE) knowledge items and self-reports
Model Measures of organic food access and value
2 redicted engagement (RTE).
- Self-report Knowledge P 88 (RTE)
Measures

RQ5 Table - Demographics Comprehension - Midsize City School (+) Students’ perceptions of the
A4 - Topical Vocabulary (SBA Scores) ~ Grade Level (+) degree to \yhlch the IDK option
Model Measutes helped their SBA performance
4 Self. Kaowled - Free/Reduced Lunch () predicted comprehension (SBA
Table - Seli-report lnowledge - TV Score (+) Scores) but did not interact with
A4 Measures . - VIC Score (+) IDK use.

Model 7 E“gagem;m & E>f - IDK in TV (+)
- t-t t
IS? < FCZ;tuzrle ngs © - Organic Food Access/Value (+)
- Interaction Term: Use ) EOOd Preparanon & Gardening
of IDK X IDK Feature xperience ()
Rating - Engagement (+)

- Post-test Rating: IDK Helped
Performance (+)
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Table - Demographics Engagement - Midsize City School (-) Students’ perceptions of the
A5 - Topical Vocabulary (RTE) - Female (+) degree to Whlch the IDK option
Model Measures helped motivate them to
4 - Sel  Kaowled - Grade Level (-) complete the SBA predicted
Table cii-report Anowledge - Free/Reduced Lunch (-) engagement (RTE), showing a
A5 II\)/[easuresR ' ] - TV Score (+) significant interaction with IDK
Model - Post-test Ratings o use in TV items.
: IDK Feature - VIC Score ()
- Interaction Term: Use - IDKin TV (+)
of IDK X IDK Feature - IDK in VIC (+)
Rating - Organic Food Access/Value (+)
- IDK in TV Items X IDK Helped
Motivation (+)
RQ6 Table - Demogtaphics Comprehension - IDK in TV (+) Several interactions were
A4 - Topical Vocabulary (SBA Scores) - IDK in VIC (+) observed among predictors of
Model M ] o comprehension (SBA Scores).
6 casures - Organic Food Access/Value X Midsize Self-report measutes of ofganic
- Self-report Knowledge City School (+) food access and value and food
Measures - Organic Food Access/Value X Rural preparation and gardening
- Engagement (RTE) School (-) experience showed significant
- Interaction Terms - Food Preparation & Gardening X interactions with school location

Midsize City School (-) (city vs. rural), in opposite
directions. Scores on topical

- Food Preparation & Gardening X Rural vocabulary measures and self-

School (+) .
reports of organic food access
- TV Score X Engagement (+) and value also showed significant
- VIC Score X Engagement (+) interactions with engagement

- Organic Food Access/Value X (RTE).

Engagement (+)
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interactions. Instead, this analysis indicated that self-reported experiences with organic food and with food
preparation and gardening had different effects on SBA scores depending on the students’ geographic
location (i.e., urban vs. rural schools). Topical vocabulary knowledge measures and self-reported organic
food access and value also showed significant interactions with RTE, such that the knowledge measures had
different relationships to SBA scores at different levels of engagement. No interactions were observed with
students’ grade levels, suggesting that these relationships may be relatively stable across age groups, or that
effects of knowledge and engagement may matter more for students’ SBA performance than do their grade
levels.

It is notable that after controlling for demographics, topical vocabulary knowledge, and engagement, a
positive interaction effect was observed between self-reported experiences with organic food and SBA
scores for students in the midsize city school, while a negative interaction effect was observed for students
in the rural school. The opposite pattern was observed for self-reported experiences with food preparation
and gardening. Examination of students’ responses to the self-report scales indicated disparities in self-
reported access to and availability of organic food, with students from the rural school tending to agree that
their family could access and afford organic food, while students from the midsize city school tended to
strongly disagree or give neutral responses to all items in the subscale. Students from the midsize city school
also tended to report stronger disagreement with items in the food preparation and gardening experience
subscale, also suggesting disparities in involvement in these practices as a function of students’ location.
Given this variation across schools and locales, it is apparent that students who participated in this study do
not have uniform experiences when it comes to exposure to organic food or participation in food
preparation, decisions about what foods are purchased and consumed, and helping in home or community
gardens. We can only speculate as to the underlying causes of these differences (e.g., whether indeed rural
students have greater access to organic produce from local farms or farmers markets, or whether the city
students might live in neighborhoods classified as food deserts), although they do not appear to be explained
by socioeconomic status as measured by free/reduced lunch participation, which did not differ between the
city and rural schools. Further investigation is needed to understand the nature of these experiential
disparities across intersections of student characteristics; however, these findings underscore the potential
for personalization based on prior experiences to support students’ comprehension assessment
performance.

Implications for Designing Personalized SBAs

The current findings have potential to support the development of more personalized socioculturally
responsive SBAs. The findings suggest that knowledge measures should include both more traditional prior
knowledge measures (e.g., topical vocabulary) and measures of students’ relevant lived experiences to guide
the adaptation of assessment content. Further, the findings suggest that knowledge measures should also
include an IDK response option to improve the quality of inferences that can be drawn from these measures
and provide students with a more positive and motivating test-taking experience. Test-takers’ engagement
in the assessment also emerged as an important consideration that not only accounted for a great deal of
variation in SBA scores, but also interacted with students’ levels of prior knowledge and lived experiences
to affect performance. Effective measures of these student characteristics are necessary to implement
personalized socioculturally relevant assessment design principles, such as the incorporation of community-
based learning, negotiation of familiar and novel contexts, and reflection on students’ multiple identities,
into SBAs (O’Dwyer et al., 2023). Next, we describe three adaptations based on the present findings that are
organized based on when they could occur in the test-taking experience.

To support personalization, prior knowledge and lived experience measures would need to be
administered prior to the assessment. Thus, the first example adaptation we will discuss would occur
immediately after the completion of these measures. We propose to leverage pedagogical agents (PAs) to
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engage students in conversations to gain a more nuanced understanding of their connections to current
assessment topics, and to identify students’ interests to inform selection of other relevant topics, connecting
with two design principles for socioculturally relevant SBAs (O’Dwyer et al, 2023): emphasizing
empowerment through student-led actions and reflecting the multiple identities students bring to
assessments. It may be the case that students do not always realize the ways in which particular topics are
relevant to their daily lives (e.g., connecting their experiences with organic food at the grocery store to the
topic of organic farming). In addition, the exact ways in which these topics might be relevant may vary
depending on the regions from which the students come (e.g., urban vs. rural school students). The PAs can
engage students in conversations that facilitate making these connections to increase the relevance of
assessment topics to students, which in turn is likely to increase their motivation to complete the
assessments, their engagement on individual assessment items, and ultimately assessment performance.
These PA conversations can also be leveraged to identify relevant topics for students, either from a preset
list of topics that have associated assessment versions (O’Dwyer et al., 2023) or to dynamically adapt
assessment shells to new topics, an approach that is promising in mathematics assessment (Arslan et al.,
2025) but needs further study in the context of literacy SBAs to evaluate its feasibility. PA conversations that
seek to better understand students and the larger contexts of their day-to-day experiences offer another
opportunity to demonstrate to students that who they are outside of the present assessment—their unique
intersectional identity—matters in their educational experience.

The results of the prior knowledge and lived experience measures can also be leveraged to identify
specific types of support students may need to ensure that they are given their best opportunity to succeed
in assessments. Based on the present work, we hypothesized adaptations that would support two key groups
of students: those with low topical vocabulary knowledge but high funds of knowledge and those with low
topical vocabulary and low funds of knowledge. In the first case, the SBA content can be adapted to provide
supplemental materials that help to build the necessary topical vocabulary to enable students to access the
reading materials, while also helping them recognize how their funds of knowledge relate to the topic to
support task engagement. In the second case, it may be appropriate to identify alternative SBA contexts, so
as not to burden students with an assessment that may be difficult for them to access given limited prior
knowledge and experiences. Evidence from recent empirical studies suggests that providing students with
assessment forms that are more personally and culturally relevant to them can help to reduce performance
gaps between historically underserved students and those from the dominant culture (e.g., assigning an SBA
about African-American culture and history during the Harlem Renaissance to African-American students;
Wang et al., 2025), as compared to less-culturally relevant topics (e.g., European immigration to the U.S.) or
to traditional assessments that do not take cultural relevance into account (see Sinharay, Johnson, et al.,
2025). Such reduced gaps in performance appear to be driven in part by higher rates of engagement on the
culturally relevant test forms (Wang et al., 2025). Applying personalized adaptations that provide students
with assessments focused on highly relevant topics and content, and set in familiar contexts and scenarios,
can thus better support students’ engagement and performance, giving them fairer opportunities to show
what they know and can do, and reducing disparities in performance among subgroups of interest.

However, selection of familiar contexts should be balanced with opportunities to learn about unfamiliar
topics and diverse cultural experiences outside students’ own lived experiences, to help develop their cultural
competence (Ladson-Billings, 1995b) and balance the trade-offs of familiar and novel contexts (O’Dwyer et
al., 2023). Notably, Wang et al. (2025) found that culturally relevant test forms showed comparable reliability
and standard errors of measurement for both the targeted and non-targeted groups. Thus, SBAs can provide
“windows” into novel cultural contexts as well as “mirrors” that reflect students’ prior experiences (Bishop,
1990) without sacrificing technical quality for groups who may find the topics less personally relevant. As
noted earlier, context selection can vary based on who is making the selection (students, teachers, ML
algorithms). We recommend including students as much as possible in the selection process to promote
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feelings of agency and ownership in their educational experiences, which can positively impact motivation,
engagement, and performance (Nakkula & Toshalis, 2025; O’Dwyer et al., 2023; Ryan & Deci, 2000; Walker
et al., 2023). Future research is needed to determine the full implications and appropriate balance of
assessments that are culturally “matched” and “mismatched” to student characteristics (Bennett, 2024;
Sinharay & Johnson, 2024), as well as the impact of who is making the selection, on engagement and
performance.

The last example adaptation we will discuss involves the inclusion of a culminating task in the SBA that
not only connects with the various tasks completed as part of the SBA but also connects with students’ prior
experiences and the communities in which they participate. For example, students could be provided with
the prompt, “What information is most important to communicate to members of your community?” as
opposed to one that includes a more generic audience when developing a final summarization of what was
learned from the SBA materials. A small modification to the prompt for a culminating task can support
students to incorporate community-based learnings and situate the problem-solving process in the local
context (O’Dwyer et al., 2023). This example does not require personalization of SBA tasks but rather would
involve the personalization (or adaptation) of the ways in which student responses are evaluated, such as in
the context of the communities to which they are communicating. This approach requires an understanding
of the multiple, diverse perspectives, past experiences, and current goals of those communities, for both the
student and those evaluating their responses. With the growing presence of generative artificial intelligence
(AI) as a tool for both developing assessments and evaluating students’ performance, it is critical for future
research to investigate the ways in which generative Al can be leveraged to promote personalized
socioculturally relevant assessments and the areas that should remain in the control of humans that have
received training to develop their own cultural competence (Ladson-Billings, 1995b).

Limitations and Future Directions

While the findings summarized here serve as a foundation to support future work on personalization,
the present work has several notable limitations. First, we used a self-report methodology to elicit
information about students’ knowledge and lived experiences as relevant to the topic of organic farming and
other related topics. These measures are vulnerable to validity issues facing all such self-report measures (i.e.,
social desirability bias). Middle school students may also have limited insights into their own prior
experiences, those of their families, and especially those of their communities. The IDK response option
was in part intended to mitigate these response biases (e.g., encouraging students to report IDK rather than
take a guess), and evidence suggests that students tended to make greater use of this option in self-report
items asking about their communities, compared to items concerning family or individual experiences.
Future work might explore whether relevant prior knowledge and experiences can be elicited through other
means (e.g., conversation-based assessments; Zapata-Rivera et al., 2023). Second, we utilized a single SBA
focused on a topic which may not be of equal interest to all students. It is likely that for some students, no
amount of personalization would be sufficient to elicit interest in the topic necessary for effective
engagement in and performance on the SBA. The SBA approach also requires longer administration time
compared to self-report or discrete multiple choice items, which may have resulted in fatigue for some
students. Applying personalization to route students to alternate topics (as suggested in the Implications
section) or to use adaptive testing approaches that reduce the number of items required for valid estimation
of performance may be a useful strategy to mitigate such concerns going forward. Finally, in our regression
analyses, the inclusion of a rich set of predictors may have introduced potential suppression effects,
complicating interpretation of some of the findings, especially with respect to interaction effects. Future
work might evaluate more targeted models focused on the variables found in this study to have strong
evidence of predictive validity, whether for SBA scores or RTE.
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As noted previously, the current work is a first step in the development of personalized socioculturally
responsive assessments. We included a large, diverse sample in terms of race, urbanicity, socioeconomic
status, academic achievement, and prior knowledge. We have provided evidence that students’ funds of
knowledge and experiences and topic vocabulary knowledge are both meaningful predictors of their
performance and engagement on an SBA. We have also hypothesized potential adaptations based on these
findings that must be developed and evaluated by future research. It is critical that future research adopt co-
design partnerships with teachers and students when developing such adaptations to ensure that the good
intentions of this approach are realized into personalized socioculturally responsive assessment designs that
meet the needs of students and can effectively be leveraged by teachers to support instruction (Ober et al.,
in press).

The present work builds upon prior research that investigated the critical role of prior knowledge on
SBA performance by expanding the conception of prior knowledge to also include students’ prior lived
experiences and funds of knowledge. However, this expansion does not fully encompass the holistic student
representation promoted by the CECA framework (Lehman, Sparks, Zapata-Rivera et al., 2024) and it is
very likely that other student characteristics and other dimensions of prior knowledge (McCarthy &
McNamara, 2021) are similarly important when determining when and how to provide caring support. This
work identified several interactions among student characteristics (ie., school location) and lived
experiences, as well as between knowledge measures and test-taking engagement. As mentioned in the
Methodology section, students also completed additional background surveys tapping constructs like reading
self-efficacy, reading motivation, growth mindset, and cognitive flexibility, among others. Preliminary
analyses suggested that these constructs play an important role in understanding the student characteristics
contributing to engagement and SBA performance (Ober & Tenison, 2023). Further exploration of how
such social-emotional factors may interact with prior knowledge, experiences, and engagement to affect
assessment performance remains a fruitful area for future research.

Finally, the present work focused on SBA performance and engagement as key outcome variables.
However, the CECA framework and caring educational systems more broadly (du Boulay et al., in press;
Self, 1999) propose that caring support can have positive impacts beyond the immediate educational activity.
Future research should explore the relationships among different types of caring support and various short-
and long-term outcomes. For example, can caring support that leverages valuable insights from culturally
relevant, responsive, and sustaining pedagogy help students from historically underrepresented groups feel
a greater sense of belonging in academics in general, as well as in specific disciplines? It is important for
future research on personalized socioculturally responsive assessments to identify the target outcomes for
caring support to guide development and facilitate the evaluation of each support’s effectiveness at providing
students with safe, supportive, and engaging opportunities to show what they know and can do in ways that
are best suited for them.
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Appendix
Table Al. Regression models predicting SBA scores for RQ1, RQ4 with standardized estimates (3) shown.
Model 0 Model 1a Model 1b Model 2

g SEE 8 SE® F SEE B SEE)
School (Reference Group: Suburban/ Small City)
Midsize City -0.015 0.035 -0.020 0.029 -0.007 0.034 -0.016 0.029
Subutrban/Rural 0.061f 0.034 0.001 0.028 0.059 0.033 0.004 0.028
Rural 0.038 0.031 -0.009 0.026 0.028 0.031 -0.012 0.026
Gender (Reference Group: Male)
Female 0.070% 0.029 0.053* 0.024 0.080** 0.028 0.059* 0.024
Race/ Ethnicity (Reference Group: White)
Asian or Asian American 0.031 0.029 0.024 0.024 0.017 0.028 0.016 0.024
Black or African American -0.164*** (0.033 -0.063* 0.028 -0.154*** (0.032 -0.064* 0.028
Hispanic/Latino -0.055 0.037 0.005 0.031 -0.052 0.036 0.003 0.031
Other -0.007 0.029 -0.013 0.024 -0.008 0.028 -0.012 0.024
Grade Level 0.068* 0.028 -0.013 0.024 0.070* 0.028 -0.003 0.024
Free/ Reduced Price Lunch Participation (Reference Group: No)
Yes -0.171%** (.033 -0.081** (0.028 -0.148*** (.032 -0.077** 0.024
Special Education Status (Reference Group: No)
Yes -0.101*%* 0.033 -0.016 0.028 -0.080* 0.032 -0.011 0.028
English Learner Status (Reference Group: Never Classified as EL)
Current or Reclassified/Former EL -0.066* 0.032 -0.018 0.027 -0.049 0.031 -0.009 0.027

SBA: Topical Vocabulary (TV) Score
SBA: Vocabulary-in-Context (VIC) Score

0.645%** (.050
0.327*%* (.032

0.600*** (.051
0.318*** ().031
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SBA: Use of IDK in TV Items 0.458*** ().048 0.429%** (.048

SBA: Use of IDK in VIC Items 0.095%* (.030 0.088** (0.030

Self-Report Sources of Knowledge 0.01 0.033 0.046 0.028

Funds of Knowledge for OF: Prior Learning 0.053 0.039 -0.022 0.033

Funds of Knowledge for OF: Local Relevance -0.087* 0.038 -0.023 0.033

Use of IDK in Prior Learning -0.061* 0.029 -0.032 0.025

Use of IDK in Local Relevance 0.073* 0.032 0.042 0.027

Funds of Knowledge for Organic Food and Gardening: Organic Food 0.219%** (.033 0.121%** (.029
Access and Value

Funds of Knowledge for Organic Food and Gardening: Food -0.122%** (.035 -0.072* 0.030
Preparation and Gardening

Use of IDK in Otganic Food Access/Value 0.084* 0.033 0.046 0.028

Use of IDK in Food Preparation/Gardening 0 0.032  0.008 0.027

Model R® 127 .396 186 415

Model F 13.211 44.576 11.754 30.573

Model df (12, 1090) (16, 1086) (21, 1081) (25, 1077)

Note. ¥ p < .10, * p < .05, ** p < .01, ¥** p < .001. Intercept and its standard error (SE) are not reported because all variables were standardized,
making the intercept approximately zero.
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Table A2. Regression models predicting SBA engagement (RTE) for RQ2, RQ4 with standardized estimates (3) shown.

Variables

Model 0 Model 1a Model 1b Model 2
g SE® p  SE® p  SE® p  SEP)

School (Reference Group: Suburban/ Small City)
Midsize City

Suburban/Rural

Rural

Gender (Reference Group: Male)

Female

Race/ Ethnicity (Reference Group: White)
Asian or Asian American

Black or African American
Hispanic/Latino

Other

Grade Level

Free/ Reduced Price Lunch Participation (Reference Group: No)
Yes

Special Education Status (Reference Group: No)
Yes

English Learner Status (Reference Group: Never Classified as EL)
Current or Reclassified/Former EL

SBA: Topical Vocabulary (TV) Score
SBA: Vocabulary-in-Context (VIC) Score
SBA: Use of IDK in TV Items

-0.247*** (.030 -0.252*** (.030 -0.238*** (.033 -0.245%** (.030
0.052¢ 0.032 0.007 0.027 0.049 0.030 0.008 0.027
0.070* 0.032 0.035 0.029 0.061% 0.032 0.032 0.029

0.082*%* (0.028 0.070** (.025 0.087** 0.027 0.073** 0.025

0.033 0.028 0.028 0.025 0.021 0.027 0.021 0.025
-0.109%*%* (0.032 -0.033 0.029 -0.102** (.031 -0.035 0.029
0.006 0.036 0.052 0.032 0.012 0.035 0.054¢+ 0.032
0.020 0.028 0.014 0.025 0.018 0.027 0.014 0.025
-0.035  0.027 -0.097*** 0.025 -0.034 0.027 -0.088*** (.025

-0.140%*%* 0.031 -0.071* 0.028 -0.116*** 0.031 -0.062* 0.028

-0.102** (0.032 -0.038 0.029 -0.083** 0.031 -0.032 0.029

-0.072* 0.031 -0.036 0.028 -0.060* 0.030 -0.032 0.028

0.473*** (.052 0.429%** (.053

0.264*** (.033 0.255*** ().033
0.331*** (.049 0.297*** (.050
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SBA: Use of IDK in VIC Items 0.095** (.031 0.093** (.031

Self-Report Sources of Knowledge -0.039 0.032 -0.012 0.029

Funds of Knowledge for OF: Prior Learning 0.046 0.038 -0.009 0.035

Funds of Knowledge for OF: Local Relevance -0.039 0.037 0.009 0.034

Use of IDK in Prior Learning -0.044 0.028 -0.021 0.026

Use of IDK in Local Relevance 0.045 0.031 0.023 0.028

Funds of Knowledge for Organic Food and Gardening: Organic Food 0.199%** (.032 0.126*** (.030
Access and Value

Funds of Knowledge for Organic Food and Gardening: Food -0.069*% 0.034 -0.031 0.031
Preparation and Gardening

Use of IDK in Organic Food Access/Value 0.092%* (0.032 0.063* 0.029

Use of IDK in Food Preparation/Gardening -0.034 0.027 -0.030 0.028

Model R? 196 353 242 370

Model F 22.158 37.002 16.391 25.345

Model df (12, 1090) (16, 1086) (21, 1081) (25, 1077)

Note. ¥ p < .10, * p < .05, ** p < .01, ¥** p < .001. Intercept and its standard error (SE) are not reported because all variables were standardized,
making the intercept approximately zero.
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Table A3. Regression model with SBA engagement (RTE) as a predictor of SBA scores, controlling for student background and all knowledge
measures for RQ3, RQ4 with standardized estimates (8) shown.

Model 3

p SE )
School (Reference Group: Suburban/ Small City)
Midsize City 0.116%*%* 0.025
Subutrban/Rural <.001 0.022
Rural -0.029 0.023
Gender (Reference Group: Male)
Female 0.020 0.020
Race/ Ethnicity (Reference Group: White)
Asian or Asian American 0.005 0.020
Black or African American -0.045% 0.023
Hispanic/Latino -0.026 0.026
Other -0.020 0.020
Grade Level 0.045%* 0.020
Free/ Reduced Price Lunch Participation (Reference Group: No)
Yes -0.043% 0.020
Special Education Status (Reference Group: No)
Yes 0.006 0.023
English Learner Status (Reference Group: Never Classified as EL)
Current or Reclassified/Former EL 0.008 0.022
SBA: Topical Vocabulary (TV) Score 0.368*** 0.043

SBA: Vocabulary-in-Context (VIC) Score 0.180%*** 0.027
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SBA: Use of IDK in TV Items 0.268*** 0.040

SBA: Use of IDK in VIC Items 0.038 0.025

Self-Report Sources of Knowledge 0.052%* 0.023

Funds of Knowledge for OF: Prior Learning 0.012 0.023

Funds of Knowledge for OF: Local Relevance 0.024 0.023

Use of IDK in Prior Learning -0.020 0.021

Use of IDK in Local Relevance 0.030 0.022

Funds of Knowledge for Organic Food and Gardening: Organic Food 0.053* 0.024
Access and Value

Funds of Knowledge for Organic Food and Gardening: Food Preparation  -0.055* 0.025
and Gardening

Use of IDK in Otganic Food Access/Value -0.017 0.028

Use of IDK in Food Preparation/Gardening -0.028 0.027

Engagement in SBA (30% RTE) 0.541x** 0.024

Model R? 0.599

Model F 61.843

Model df (26, 1076)

Note. ¥ p < .10, * p < .05, ** p < .01, *** p < .001. Intercept and its standard error (SE) are not reported because all variables were standardized,
making the intercept approximately zero.
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Table A4. Additional models predicting SBA scores for RQ5, RQ6 with standardized estimates (8) shown.

Model 4 Model 5 Model 6

B OSE®  F SE® B SEQ
School (Reference Group: Suburban/ Small City)
Midsize City 0.114*%* (0.025 0.114*** (0.025 0.022 0.073
Suburban/Rural -0.001  0.022  -0.001  0.022 0.020 0.106
Rural -0.028  0.023 -0.027  0.023  -0.052 0.098
Gender (Reference Group: Male)
Female 0.014  0.020  0.014  0.020 0.028 0.019
Race/ Ethnicity (Reference Group: White)
Asian or Asian American 0.003  0.020  0.003  0.020 0.014 0.018
Black or African American -0.045¢ 0.023 _0.045¢+ 0.023 -0.039 0.021
Hispanic/Latino -0.025 0.026  -0.026  0.026  -0.019 0.024
Other -0.018  0.020 -0.019  0.020  -0.018 0.019
Grade Level 0.049*%  0.020  0.050*  0.020 0.068 0.093
Free/ Reduced Price Lunch Participation (Reference Group: No)
Yes -0.046* 0.023 -0.046* 0.023  -0.035 0.021
Special Education Status (Reference Group: No)
Yes 0.007  0.023  0.007  0.023 0.007 0.022
English Learner Status (Reference Group: Never Classified as EL)
Cutrrent or Reclassified/Former EL 0.011  0.022 0.011  0.022 0.006 0.021
SBA: Topical Vocabulary (TV) Score 0.363*** (.043 0.365*** (.043  -0.059 0.217
SBA: Vocabulary-in-Context (VIC) Score 0.185*** (.027 0.185%** (.027  -0.080 0.214
SBA: Use of IDK in TV Items 0.266*** (0.040 0.254*** (.058 0.245%**  (.038
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SBA: Use of IDK in VIC Items 0.043+ 0.025  0.083 0.049  0.0444 0.023

Self-Report Sources of Knowledge 0.057* 0.023  0.056* 0.023  0.047* 0.022

Funds of Knowledge for OF: Prior Learning -0.023  0.028 -0.023 0.028  -0.043 0.026

Funds of Knowledge for OF: Local Relevance -0.035  0.027  -0.035  0.027 0.001 0.025

Use of IDK in Prior Learning -0.019  0.020 -0.019 0.020  -0.016 0.019

Use of IDK in Local Relevance 0.028  0.022  0.028  0.022 0.024 0.021

Funds of Knowledge for Organic Food and Gardening: Organic Food 0.054* 0.024 0.054* 0.024 0.190 0.203
Access and Value

Funds of Knowledge for Organic Food and Gardening: Food Preparation -0.055*% 0.025 -0.054* 0.025 0.112 0.196
and Gardening

Use of IDK in Otganic Food Access/Value 0.013 0.023 0.013 0.023  -0.002 0.022

Use of IDK in Food Prep/Gardening 0.021 0.023  0.021 0.023 0.023 0.021

Engagement in SBA (30% RTE) 0.534*%* (.024 0.534*** (0.024 _0.208% 0.108

Post-test Rating: IDK Feature Helped Performance 0.058** 0.020 0.067* 0.032

Use of IDK in TV Items x IDK Feature Helped Performance 0.016  0.053

Use of IDK in VIC Items x IDK Feature Helped Performance -0.046  0.049

TV x Otganic Food Access/Value 0.102 0.124

TV x Food Preparation and Gardening -0.136 0.108

VIC x Organic Food Access/Value -0.140 0.103

VIC x Food Preparation and Gardening -0.052 0.095

TV x School = Midsize City 0.040 0.048

TV x School = Suburban/Rural 0.003 0.078

TV x School = Rural 0.057 0.070

VIC x School = Midsize City 0.043 0.032
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VIC x School = Suburban/Rural 0.040 0.048
VIC x School = Rural -0.026 0.044
Organic Food Access/Value x School = Midsize City 0.214%* 0.086
Organic Food Access/Value x School = Suburban/Rural -0.081 0.084
Organic Food Access/Value x School = Rural -0.159%* 0.070
Food Preparation and Gardening x School = Midsize City -0.234*  0.092
Food Preparation and Gardening x School = Suburban/Rural 0.020 0.077
Food Preparation and Gardening x School = Rural 0.159* 0.070
TV x Grade Level 0.245 0.204
VIC x Grade Level -0.026 0.193
Organic Food Access/Value x Grade Level -0.280 0.220
Food Preparation and Gardening x Grade Level -0.003 0.204
TV x Engagement in SBA (30% RTE) 0.461***  (.093
VIC x Engagement in SBA (30% RTE) 0.634***  (.075
Organic Food Access/Value x Engagement in SBA (30% RTE) 0.266* 0.117
Food Preparation and Gardening x Engagement in SBA (30% RTE) -0.094 0.103
Model R? .602 .603 .663

Model F 60.271 56.088 41.474

Model df (27, 1075) (29, 1073) (50, 1052)

Note. ¥ p < .10, * p < .05, ** p < .01, ¥** p < .001. Intercept and its standard error (SE) are not reported because all variables were standardized,
making the intercept approximately zero.
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Table A5. Additional models predicting SBA engagement (RTE) for RQ5 with standardized estimates (8) shown.

Variables Model 4 Model 5

p SE (B) p SE (B)
School (Reference Group: Suburban/ Small City)
Midsize City -0.244**%*  (0.030 -0.249**%* (.044
Suburban/Rural 0.007  0.027  0.006 0.027
Rural 0.035  0.029  0.036 0.029
Gender (Reference Group: Male)
Female 0.064*  0.025  0.064*  0.025
Race/ Ethnicity (Reference Group: White)
Asian or Asian American 0.015 0.025 0.016 0.025
Black or African American -0.031  0.029  -0.031  0.029
Hispanic/Latino 0.058+  0.032  0.061%  0.032
Other 0.014  0.025  0.015 0.025
Grade Level -0.083**  0.025 -0.081**  (.025
Free/ Reduced Price Lunch Participation (Reference Group: No)
Yes -0.066*  0.028 -0.068*  0.028
Special Education Status (Reference Group: No)
Yes -0.033  0.028  -0.031  0.028
English Learner Status (Reference Group: Never Classified as EL)
Current or Reclassified/Former EL -0.030 0.027 -0.031 0.027
SBA: Topical Vocabulary (TV) Score 0.421***  (0.052 0.429***  (.052
SBA: Vocabulary-in-Context (VIC) Score 0.252%**  (0.033 0.247***  (0.033
SBA: Use of IDK in TV Items 0.290%**  0.049  0.167*  0.072
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SBA: Use of IDK in VIC Items 0.093**  0.031  0.126*  0.062
Self-Report Sources of Knowledge -0.006  0.029  -0.001 0.029
Funds of Knowledge for OF: Prior Learning -0.011 0.034  -0.013 0.034
Funds of Knowledge for OF: Local Relevance -0.002  0.034  -0.005  0.034
Use of IDK in Prior Learning -0.022  0.026 -0.02 0.026
Use of IDK in Local Relevance 0.015 0.028 0.014 0.028
Funds of Knowledge for Organic Food and Gardening: Organic Food Access and Value 0.122%*%*  (0.030 0.120%**  0.030
Funds of Knowledge for Organic Food and Gardening: Food Preparation and Gardening -0.030  0.031  -0.027  0.031
Use of IDK in Organic Food Access/Value 0.057%* 0.029 0.055% 0.029
Use of IDK in Food Preparation/Gardening -0.026 0.028 -0.027 0.031
Post-test Rating: IDK Feature Helped Motivation 0.088***  (.025 0.025 0.041
Use of IDK in TV Items x IDK Feature Helped Motivation 0.163* 0
Use of IDK in VIC Items x IDK Feature Helped Motivation -0.040  0.004
Model R? 377 381

Model F 25.090 23.569

Model 4f (26, 10706) (28, 1074)

Note.  p <.10, * p < .05, ** p < .01, ** p < .001. Intercept and its standard error (SE) are not reported because all variables were standardized,
making the intercept approximately zero.



