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Abstract

This brief position paper from a physics professor’s perspective invites the learnersourcing community
to collaborate towards creating more inclusive assessments of student learning. Through illuminating
diverse perspectives and examples of quality learning, we could broaden norms about how knowledge
and abilities are valued and enable more vibrant and inclusive yet rigorous learning environments.

1. The case for higher-order skills

To thrive in an increasingly technological and interconnected world, we need both analytical
thinking skills and compassion. In this information age, it is even more valuable for learners to
develop transferable, 21st century skills, such as creativity, systems thinking and responsibility,
than to learn discipline-specific content [1]. For example, learner-centred science education
offers a powerful opportunity to help people develop higher-order abilities such as designing
experiments to investigate new phenomena, collecting and analyzing data, devising and testing
creative explanations, evaluating reasoning and experimental results, and proposing and inves-
tigating applications of ideas [2, 3]. (Naturally, people learn these abilities through disciplinary
content. Knowledge of disciplinary content is necessary, but not sufficient.)

Enabling more creative expressions and evaluations of rigorous learning can also make
learning more intrinsically fun, e.g. [4]. While we can use strategies like gamification to
motivate learners’ engagement [5], such mechanisms can tend to reward conformity rather
than creativity. Through fostering an inclusive learning community, learner-centred approaches
can harness the joy of collaborative creativity and a shared appreciation for qualities beyond
providing correct answers (e.g. [6] and references therein).

There is considerable research about how to design science learning experiences to help
students develop higher-order skills, e.g. [7, 8,9, 10, 11, 12, 13]. These approaches especially help
under-represented students [14]. However, faculty are slow to adopt research-based instructional
approaches [15, 16], and, especially at large scales, higher-order learning is challenging to assess.
Could we leverage learnersourcing to facilitate and assess instructional approaches that foster
higher-order skills?
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2. Assessments set priorities

Higher education serves as a gateway to economic stability and success in many parts of
the world. Yet perceptions of educational success often rely on an individualistic, colonial
framework based on sorting students by ability, talent, or potential. Many historical and current
ways of assessing knowledge and abilities disadvantage marginalized groups, some by design
and some by tradition, e.g. [17, 18, 19, 20]. The role of instructors and educational systems to
classify students sometimes interferes with the role of instructors and educational systems to
educate students. To transform educational institutions into equitable systems will require
rethinking how we conduct and use assessments. The learnersourcing community faces both
an opportunity and a responsibility to contribute to creating more equitable next-generation
assessments.

Within educational institutions, how learning is assessed has tremendous implications for
students, instructors, and the quality of learning. Grading is effectively an act of classifying
students’ learning artifacts into categories interpreted as levels of performance. Grade-based
classifications of students are then used to determine students’ access to opportunities.

Further, priorities tend to be shaped by assessments. Grading schemes influence what
students prioritize in their studying. How institutions and faculty gauge the success of their
courses influences how instructors facilitate learning. Through measuring success via traditional
assessments, institutions incentivize instructors to use traditional teaching methods that have
been exclusionary. While there is increasing demand for accountability to results, we lack
effective and affordable metrics, easy for all instructors to adopt, to equitably assess higher-
order skills at large scales.

Learnersourcing offers tremendous potential to facilitate meaningful learning and feedback
at large scales, e.g. [5, 21]. Currently, assessments too often assume an objective definition of
expertise or mastery, dictated entirely by instructors, as the assessment goal. In truly inclusive,
learner-centred education, learners have agency to affect the standards by which their learning
is assessed [22, 23], such as engaging students as partners [24] in creating rubrics. While we
should naturally continue to harness instructors’ expertise, we could better integrate feedback
from learners to challenge experts’ assumptions and implicit biases in evaluating the quality
of learning artifacts. Learnersourcing systems offer the opportunity to integrate learners’
contributions in large classes and at large scales, including across multiple institutions.

3. Learnersourcing metrics of assessment

Ideally, assessments are learning activities along a learning journey, part of the formative
feedback loops between and among students and instructors, and well-aligned with learning
goals that will help students in the long term. Yet assessments of learning often involve multiple-
choice or closed-answer instruments which, while feasible to implement at large scales, can
inadvertently emphasize low-level factual and procedural learning and disincentivize creativity
and innovation for both instructors and students, e.g. [25]. Best practices to assess higher-
order skills involve using a rubric to evaluate an open-ended assignment or project, which
requires significant person-hours by people trained in applying the rubric. Often, rubrics are



designed by instructors and experts with little student input. Grading approaches, rubrics,
and algorithms can all reflect societal biases [26, 27, 28, 17]. We need new ways to assess
higher-order transferable learning of complex skills at large scales to find valid, transparent
approaches that are easy for all instructors to implement, inherently helpful to both students and
instructors as formative assessments, and learner-centred through integrating student feedback
in defining assessment categories. Learnersourcing seems uniquely positioned to address this
challenge.

We could leverage how learners classify learning artifacts to learn more about our expert
classification schemes, turning the struggle of aligning learners’ peer evaluations with expert
evaluations in learnersourcing systems [5] into an opportunity. For example, starting with a
research-validated rubric developed by experts, we could look for patterns in how different
students or different instructors evaluate work differently based on the rubric. Rather than
striving for universally high inter-rater reliability, we could harness the information in the
variability of the ratings. Through clustering patterns of peer ratings, we could potentially
uncover other valid classifications and diversity in the ways that people interpret or express
higher-order skills. This would help us identify hidden biases in the rubrics. We may be able to
interpret these alternate clusters and use them to revise our rubrics or indicate the limitations
of how disciplinary experts categorize and score student responses. There would be a feedback
loop, as in all good education, between the learners and the learning standards. Ideally, we
would also expand the ways that students share their insights beyond the written word [29] to
enable multiple representations [30, 4], so students could include sketches, drawings, videos
or music as part of their learning artifacts. Such an assessment tool, if easily applied at large
scales, would also help probe and reward inclusive and learner-centred pedagogies.
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