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Abstract

Specifications grading is an alternative grading system that has been used with increasing
frequency in higher education. Since first introduced by Linda Nilson in 2014, more than 91
publications on the design and implementation of specifications grading systems have been
published. This work presents a systematic review of the current literature to analyze the variety
of ways specifications grading systems are executed, including the diverse design and
implementation considerations, as well as to present and discuss emergent themes. We
analyzed 91 publications and present their relevant findings in the results. The following
databases were last searched on October 5, 2024, for publications: IEEE Xplore, ACS
Publications, ASEE PEER, PER, Scopus, ERIC, ACM, ScienceDirect, and Web of Science. All
peer-reviewed journal articles, conference proceedings, and book chapters that implemented at
least two structural features of specifications grading in an undergraduate or graduate course
were included in this review. Theses, dissertations, conference abstracts, posters, workshops,
blogs, opinion pieces, social media exchanges, and content provided on websites were not
included. Additionally, reports of specifications grading systems in K-12 courses or those that
only presented the design and/or implementation of less than two structural features of the
grading system were similarly excluded. Our findings from the literature reveal that the following
themes emerge from educators who use specifications grading: time investment, academic
performance, and student reactions. This review provides a resource for those interested in
exploring this alternative grading system, and the emergent themes indicate that there are ripe
opportunities for future study.
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INTRODUCTION

What is a course grade meant to represent? In U.S. higher education, course letter
grades are determined frequently by the number of overall points a student accumulates
throughout a term culminating with a final letter grade assigned on an A-F scale. The
importance of letter grades to earn degrees, maintain scholarships, and gain access to graduate
and professional programs incentivizes students to focus on accumulating points (an extrinsic
motivation) rather than focus on learning (an intrinsic motivation) [1]. Furthermore, when we
assign points and partial credit to student work and sum the points, there is often no direct
connection between the grade students earn and what course learning outcomes (LOs) they
have achieved [2,3]. Grades become a ranking of students against each other rather than an
indication of achievement of the LOs by each individual student [3]. This ranking issue is
exacerbated in courses that employ curves to determine how many points correspond to a letter
grade [4,5].

The problematic use of points to assign grades causes further challenges. The focus on
accumulating points sets up an antagonistic relationship between the instructor and students,
instills competition between students, and amplifies student and faculty stress, anxiety, and
mental health issues [2,6,7]. A feature of points-based grading systems is the inclusion of partial
credit allotment. This inclusion increases the time-consuming faculty activity of meeting with
students who argue for partial credit. Another feature of points-based grading systems is often
including high-stakes assignments with no opportunities for showing proficiency or competency
with feedback and opportunities to try again. This feature benefits students who come from
more privileged backgrounds and penalizes students from minoritized groups [8].

Alternative grading practices, including mastery grading, standards-based grading,
specifications grading, and ungrading, have been developed to address these challenges with
traditional, points-based grading systems [9]. Specifications grading was first reported by Nilson
in 2014 [2]. Leslie and Lundblom provide the following summary of the principles underlying
specifications grading [10].
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The core principles of specifications grading are that:

Course assignments are aligned with course learning objectives.

Expectations (“specifications”) are clear.

Students decide what grade they aim for (self-imposing learning demands consistent
with the grade).

Feedback relates expectations to performance.

Defined (and limited) options are provided for revisions.

Assignments are completed at a clearly defined level of performance (e.g.,
corresponding to a grade of B or C) to demonstrate competency.

Advanced learning options in breadth and/or depth are offered for self-motivated
students.

While the principles delineated above describe the underpinnings of specifications grading,
these principles must be operationalized. In practice, the following structural components
comprise specifications grading systems:

At the course level, students are provided defined grade bundles that clearly delineate
what assignments they need to complete and at what level to earn their chosen letter
grade.

At the assignment level, where assignments encompass all work submitted by a student
including homework, quizzes, papers, exams, etc., students are provided clear rubrics
that contain the specifications required for the assignments and the set threshold they
must achieve to demonstrate competency. Partial credit is not available.

Students are provided with one or more mechanisms by which they are able to revise
work that does not meet the required specifications.

Optionally, a token system that can be used to limit opportunities for revisions and
provide flexibility to students in how they navigate the course is provided.

Numerous examples of specifications grading systems have been published in the

primary teaching and education literature of many individual disciplines. A recent scoping review
by Hackerson et al. highlights alternative grading systems in STEM courses [11]. Harrington et
al. examined the body of literature on contract grading and specifications grading in computer
science courses [12]. However, reviews of existing literature focused solely on describing
implementations of specifications grading across all disciplines do not exist. Here we provide a
review of publications describing the design and implementation of specifications grading
systems in all disciplines across higher education. Our aims in this review are 1) to provide a
resource for instructors designing their own specifications grading systems and 2) to build a
roadmap for education researchers to facilitate collaboration with practitioners to study
outcomes and impacts of specifications grading in higher education based on emergent themes
in the current literature.
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METHODS

Research Questions

Our research was guided by the following questions regarding specifications grading
systems described in the literature:

1. What is the current landscape of peer-reviewed literature describing implementations of
specifications grading in higher education?

2. What are the structures of the specifications grading system implementations currently
described in literature?

3. What themes have emerged in the literature on specifications grading that have not yet
been studied systematically?

Article Selection and Analysis

We conducted a literature search following the PRISMA guidelines using the keywords
“specifications grading,” “specs grading,” “specifications-based grading,” and “alternative
grading” to find relevant publications ranging from October 2014 through September 2024
(Figure 1). October 2014 was chosen as the start date because it was when Linda Nilson’s book
on the subject was published. The databases that were searched included: Web of Science,
Scopus, the Education Resources Information Center (ERIC), Institute of Electrical and
Electronics Engineers (IEEE) Xplore, ScienceDirect, the American Chemical Society (ACS)
Publications, the Association for Computing Machinery (ACM) Digital Library, the American
Society for Engineering Education (ASEE) Papers on Engineering Education Repository
(PEER) and Physics Education Research (PER) Central. The number of publications identified
using the search terms from each database is specified in Table 1. Several publications were
identified through more than one database. Citation searching was used to locate any
publications not found through the aforementioned databases. A total of 22 additional
publications that met the inclusion criteria described below were found by this method.

” “
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Figure 1. Diagram of the study corpus selection process generated with the PRISMA
flow diagram Shiny app [13].

Table 1. Total number of publications found and included in this review, separated by the search
database in which the publications were found. The total number of included publications below
is greater than the number of publications in the corpus because multiple publications were
found in more than one database.

Database Publications Identified Using | Publications Included in
Search Terms After Review Corpus After
Removing Duplicates Applying Inclusion and

Exclusion Criteria

IEEE Xplore 1 1

ACS Publications 67 17

ASEE PEER 123 17

PER 2 0

Scopus 96 56

ERIC 22 14

ACM 18 3
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ScienceDirect 3 1

Web of Science 40 27

Because this review was intended to characterize the landscape of empirical research
on specifications grading in the higher education (undergraduate- or graduate-level) setting, we
focused on peer-reviewed publications (Table 2). Theses, dissertations, and informal means of
communication such as blogs, opinion pieces, social media exchanges, and websites were
excluded from the corpus as they are not peer-reviewed. We limited the scope of this review to
publications that describe the design and implementation of specifications grading systems.
Publications that discussed the design of a specifications grading system, but did not implement
it or that referenced the implementation of specifications grading without additional detail or
expansion were excluded from analysis. Specifically, each publication was only included if
commentary on the implementation of at least two of the four structural features of specifications
grading — grade bundles, rubrics with specifications and defined passing thresholds,
opportunities to revise and resubmit work, a token system — was included. As such, journal
articles, conference papers, and book chapters were included, but conference abstracts,
posters, and workshops were excluded as they lacked sufficient detail to meet the inclusion
criteria. The total number of publications included in the corpus was 91.

Table 2. Inclusion and exclusion criteria used in the analysis conducted for this review.

Inclusion Criteria Exclusion Criteria

Peer-reviewed empirical research including
journal articles, conference proceedings, and
book chapters

Theses, dissertations, conference abstracts,
posters, workshops, blogs, opinion pieces,
social media exchanges, websites

Implementation of at least two structural

Design only or implementation of less than

features of specification grading two structural features of specifications

grading

K-12 populations

Undergraduate and graduate populations

Two reviewers screened each publication for inclusion independently. Data from each
publication was extracted by one reviewer and verified by a second reviewer. Because most
publications included in the review were descriptive studies conducted by instructors on their
own courses, risk of bias in individual studies was not assessed. Characteristics of courses
were taken directly from the descriptions included in the publications, and disciplines were
assigned based on the name or description of the course(s).

Results: Publication Trends

Following Nilson’s book in 2014, the first publications on the design and implementation
of specifications grading appeared in 2016. In every year after 2016 there have been at least
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five publications, with 2023 as the year with the most publications at 22 (Figure 2). From
January to September 30, 2024, a total of 13 publications have been released.

2024 - (Through September 30)
2023 -
2022 -

2021 -

Year

2019 -

2018 -

2017 -

2016 -

5 10 15 20

O -

Number of Publications

Figure 2. Number of peer-reviewed publications describing specifications grading systems
published annually, January 2016-September 2024. There were no publications in 2014 or 2015
aside from Nilson’s book.

STEM disciplines are most represented in publications describing specifications grading
systems (Figure 3). Chemistry represents the greatest number of publications with 20, followed
by engineering with 19, computer science with 10, and mathematics with 8. All other disciplines
have four or fewer publications, and disciplines within the humanities are least represented. The
type of publications also varies by discipline. While journal articles are most common amongst
nearly all disciplines, conference papers are the only type of publication from engineering. Book
chapters are almost exclusive to chemistry with the only exceptions being one publication from
information literacy, one from French studies, and one from computer science. These
discrepancies in types of dissemination are tied to disciplinary norms. In engineering and
computer science peer-reviewed conference papers are more common than journal articles,
and the American Chemical Society specifically publishes peer-reviewed books as an
alternative form of dissemination.
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Figure 3. Peer-reviewed publications describing specifications grading systems, organized by
discipline and type of dissemination.

Descriptions of course sizes vary from publication to publication. Some include
descriptions of a single course or multiple courses with no information about size, a single
course with information about size, or multiple courses with information about size. Course sizes
were extracted from the descriptions provided in the publications and were grouped into five
categories: 35 or fewer, 36-60, 61-100, 101-999, and 1,000 or greater. Of the courses described
that include information about course size, 62% (56 courses) are small courses with total
enrollments of 35 or fewer students (Figure 4). The commonality of this course size is
unsurprising as the majority of these publications describe courses taught at smaller colleges
and universities. The majority of published implementations of specifications grading in courses
with enrollments of 100 students or greater describe introductory level courses, mostly at large,
four-year institutions. Although most published examples of specifications grading describe
courses at the undergraduate level, including independent study or capstone courses [14-18], a
small number of graduate and professional courses do appear [19-32]. Of the 91 publications
included in the review corpus, 20 publications describe implementations of specifications
grading in online or hybrid modality courses [20,21,25,31-47].
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Figure 4. Peer-reviewed publications describing specifications grading systems organized by
course size. The total number of courses described does not match the total number of
publications included in the corpus as some publications describe the design and
implementation of specifications grading in more than one course.

Results: Structures Of Specifications Grading
Systems

The four structural components of specifications grading — grade bundles, rubrics with
specifications and defined passing thresholds, opportunities to revise and resubmit work, and a
token system — are incorporated into courses in a variety of ways and to different degrees. In
this section we discuss three of the four structural components independently, giving context for
how they have been implemented. The extent to which retakes and revisions are allowed varies,
depending on how the other structural components were designed. As such, a conversation
about this component will be threaded throughout the next three subsections.

Grade Bundles

A core principle of specifications grading systems is to align assignments with course
LOs, and a key structure of these systems is bundling these assignments together to determine
course letter grades [2]. Four main methods to bundling, which we call configurations, emerged
in the analysis of peer-reviewed descriptions of specifications grading. Tsoi et al. originally
described three main configurations (called “implementations”) in the context of lecture courses:
core and additional LOs, all equal LOs, and modules [48]. A fourth configuration best described
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as all equal LOs with repetition and/or complexity (ELORC), arose in the context of laboratory
and writing courses.

In the core and additional LOs configuration, all course LOs are sorted into “core” and
“additional” categories. “Core” LOs are those deemed by the instructor to be essential for
earning a grade of C or above. All other LOs are categorized as “additional,” and meeting a
larger subset of these LOs is required for earning B or A grades. Frequently this configuration is
used in introductory lecture courses that serve as prerequisites, where having fundamental
knowledge and skills is essential for success in subsequent courses. While the terms “core” and
“additional” arose from Tsoi et al., a number of publications use different terminology, such as
core and advanced LOs or essential and general LOs, to refer to this same configuration
[49,50]. An example of a course with the core and additional LOs configuration is Carlisle’s
discrete and combinatorial algebra course, in which each of six major subject areas is divided
into a core topic and an advanced topic [49]. To earn at least a C grade, students must pass all
six core topics and one advanced topic. If a student wishes to earn a B grade, they need to pass
an additional two advanced topics, and if a student wishes to earn an A grade, they need to
pass an additional four advanced topics. Similarly, LOs in Biers’s first-year French course are
classified as basic or advanced and are grouped into three main categories: proficiency, cultural
knowledge, and metalinguistic awareness [51]. To earn at least a C grade, students must pass
all of the basic LOs in all three categories. If a student wishes to earn a B grade, they also need
to pass advanced LOs from one of the three categories (or two of the categories if they wish to
earn an A).

In an all equal LOs configuration, all course LOs are given equal priority. Students earn
their letter grade based on the total number of LOs met. Frequently this configuration is used in
advanced or elective courses. For example, in Carlisle’s differential equations course, the
content is split into 20 “problem topics.” Students must pass 14 of the topics to earn a C, 17 to
earn a B, and all 20 to earn an A [49]. Similarly, in Mendez’s sophomore-level thermodynamics
course, there are 15 LOs and each is assessed by one quiz [33]. Students must pass 11
quizzes to earn a C, 13 for a B, and all 15 for an A.

In the modules configuration, thematically related course LOs are binned together into
modules. To pass a module, students must meet a predetermined number of the LOs in that
module. According to Tsoi et al, the modules configuration is used when the “...skills and
knowledge central to the course...[cannot]...be distilled into discrete objective statements
without negatively impacting the student learning in the course [48].” While Tsoi et al. list
modules as a third, standalone configuration, the modules configuration could be considered a
subcategory of either the “core and additional LOs” or the “all equal LOs” configurations,
depending on how the instructor chooses to bundle the module for letter grades. Tsoi et al.
indicate that modules may be classified as “essential” (consistent with the core and additional
LOs configuration) while in other cases modules may be ranked equally (consistent with the all
equal LOs configuration).

10
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The three configurations described by Tsoi et al. all emerged in the context of lecture
courses, whereas the fourth ELORC configuration emerged in the context of laboratory and
writing courses. Lecture courses generally have a large number of LOs to cover all of the
content knowledge students must learn, especially at the introductory level. In contrast to lecture
courses, laboratory and writing courses tend to be more focused on practical application of
knowledge and development of technical skills. In these types of courses, there are often fewer
course LOs, and they are often bundled in ways that require students to meet the same LO(s)
multiple times and potentially at varying levels of complexity to earn higher grades. In the
context of a laboratory course, LOs align with students both applying knowledge they have
learned and developing practical technical skills to obtain and analyze data. In the context of a
writing course, LOs focus on students practicing the processes of brainstorming, outlining,
drafting, editing, and polishing various pieces of writing. An example of a course with this
configuration is McKnelly et al.’s Writing for Chemists course [52]. In this course, there are four
large writing assignments that all assess the following same course LO, “Students will be able to
create professional papers, proposals, reports, and other forms of scientific writing.” These four
assignments also assess different amounts of additional LOs. Students must earn a low pass on
three of the assignments to earn a C, a low pass on all four assignments to earn a B, and a high
pass on three and a low pass on one to earn an A. (Passing threshold levels will be discussed
in the next section.)

Although Nilson’s original introduction of specifications grading specifically called for
designing assignments and grade bundles that are aligned with course LOs, this alignment is
not always clearly demonstrated in publications describing specifications grading systems.
Some instructors described grade bundles (and thus implied configurations) based on
assignments but did not clearly describe how these assignments were aligned with course LOs.
Tsoi et al. proposed the configurations with the assumption that individual assignments are
mapped to individual course LOs. However, in some of the courses described in the
specifications grading literature, one assignment may correspond to one LO, one assignment
may correspond to multiple LOs, or multiple assignments correspond to the same LO. These
discrepancies are reflected in Yik et al.‘s analysis of specifications grading in chemistry courses
in which the grade bundles observed for some courses reflect a focus on specific assignments
rather than specific LOs [53]. Without clear descriptions of alignment between assignment and
LOs in some publications included in our review, it was not always possible to determine what
type of LO-focused configuration was being employed.

Rubrics with Specifications and Passing Thresholds

Within a specifications grading system, the specifications are embedded as the rubric
criteria for assignments. In general, student work is evaluated against each rubric criterion, or
specification, and then the assignment outcome is determined by performance across all of the
specifications set for the assignment. The most common way to determine if students have met
a specification is using a binary system, which in practice generally appears as a student
earning credit for a rubric criterion (specification) or not. In contrast, a student’s overall
assignment may be evaluated using a 2-level, 3-level, or 4-level system. Other variations for
both specification and assignment evaluations exist, but these are more complex

11
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[17,38,42,54-59]. It is not uncommon for different assignments in a course to have different
evaluation outcome types as needed. Descriptions and examples of binary specifications rubrics
with 2-level, 3-level, and 4-level assignment outcomes follow.

The majority of publications included in this review use assignments with binary
specifications and 2-level assignment outcomes. In this approach, a student’s work either does
or does not meet an individual specification. The instructor sets a threshold, i.e. a number of
specifications that must be met for the overall assignment to earn credit. Instructors may also
set some specifications as “required” so that the assignment does not earn credit if those
“required” specifications are not met, regardless of how many others are met. Wording for the
assignment outcomes varies, but some of the common phrases that have been used are
pass/fail, satisfactory/unsatisfactory, satisfactory/needs revision, meets specifications/does not
meet specifications, accept/revise, or complete/incomplete [19,24,32,60—62].

A closely related, but less common approach is to use binary specifications with 3-level
assignment outcomes, in which two different thresholds are set. Depending on how the
instructor sets up their specifications grading system, students may only earn credit for an
assignment if they meet the higher of the two thresholds [63], or they may earn credit as long as
they meet at least one of the two thresholds [52]. McKnelly et al.’s Writing for Chemists course,
described previously, provides an example of the latter case. Grades are bundled based not
only on the number of times a student is able to pass a large writing assignment, but also at
what passing threshold (a high pass, low pass, or needs revision). For example, students must
pass all four writing assignments to earn an A or a B, but for the B grade, students must earn
low passes or better on all four assignments, whereas for the A grade students need to earn at
least three high passes and may earn only one low pass.

Binary specifications rubrics may also be combined with 4-level assignment outcomes
based on the EMREF rubric that allows for two levels of passing work (E: excellent, M: meets
expectations) and two levels of work that does not pass (R: Needs revision, F: Fragmentary)
[64]. An advantage of this 4-level system is the ability to differentiate the quality of student work
within the passing and not passing categories. In most cases, the F designation has been
replaced with N (not assessable) to overcome students’ association of the F with failing,
resulting in the more frequently used acronym, EMRN [65]. In Mendez’s sophomore-level
thermodynamics course, described previously, each quiz is assessed using the EMRN rubric
[33]. While students need to pass 11 quizzes to earn a C, 13 for a B, and 15 for an A, the
threshold at which students pass the quiz also matters. For example, to earn a C, none of the
quizzes need to be assessed as excellent (E), but to earn a B, 7 of the 13 quizzes need to be
assessed as excellent (E) and to earn an A, 11 of the 15 quizzes must be assessed as excellent

(E).

Token Systems

Of the 91 publications selected for this review, 46 specifically commented on the
inclusion of a token system and three commented specifically on choosing not to include a
token system. The remaining forty-two publications do not include any specific information about
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token systems. Instructors chose to provide tokens in their specifications grading systems by
providing a set number of tokens to each student at the beginning of the course (seven
examples) [18,28,43,62,66—68], by providing opportunities for students to earn tokens
throughout the term of a course (fourteen examples) [27,41,61,69—-79], or by combining both
aforementioned approaches (seventeen examples) [18,20,31,44,45,47-49,52,57,60,63,80—-84].
In the earn-only or combination approaches, students were given opportunities to earn tokens
by a variety of means such as completing metacognitive reflection assignments or completing
low-stakes course activities such as readings and homework.

In all token systems described, students were given the option to use tokens for
additional attempts at assignments (either through revision or attempting a new version of an
assignment such as a quiz), for flexibility on assignment deadlines, or both. In six examples,
students could also use tokens to earn back credit on a low-stakes assignment that they missed
originally or to replace attendance credit lost for missing class when attendance was required
[20,52,66,74,83,85]. In all cases, the choice of how to use tokens was left with the students,
although instructors did provide encouragement to use tokens as needed and reminders of how
to do so.

Few authors provided details on how many tokens they chose to make available, the
rates at which students used tokens, or the specific methods by which instructors tracked
tokens. However, the few examples provided do give useful guidance for instructors considering
implementing a token system in their course. Hunter et al. suggest determining the number of
tokens to provide by counting the number of high stakes assignments and adding one [69].
Vitale and Concepcion suggest a similar approach — providing tokens that correspond to the
number of high stakes assignments plus or minus one [66].

Based on the limited examples provided, students do not appear to run out of tokens. In
a first-year engineering course, 69% of students used at least one token in the course, and a
grand total of 41% of available tokens in the course were used by the end [18]. On any given
assignment in this engineering course, at least one student chose to use a token, and the
number of students who used a token on an assignment increased as the term progressed.
Kelz, et al. found that only four of ninety-nine students used all of their tokens [75]. Dennen and
Bagdy indicated that few students used all of the provided tokens, and those who did chose
specifically to do so [20]. With one exception in which students can trade tokens for candy [63],
authors did not report rewarding students for tokens left over at the end of a course. Despite this
lack of reward, two publications reported that students display token hoarding behaviors [48,72].
One instance of “gaming the system” was described, in which a team of students working on a
group project opted to submit work that did not display a good-faith effort at completion and then
replace the missing credit for that work with a token [18]. The authors stated that this “gaming
the system” was done to gain more time to work on another aspect of the course.

Current learning management system (LMS) options are not designed to support
specifications grading and do not provide tools to support a token system. However, a
placeholder assignment [72] or ungraded quizzes in the course LMS [20] can be used to track
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students’ tokens. Alternatively, token usage can be tracked using an online form with a
spreadsheet alone [18,60,75] or in combination with an LMS placeholder assignment [61,74].

Results: Themes And Opportunities

Many publications on the design and implementation of specifications grading discuss
outcomes, impacts, and lessons learned. A review of the current literature reveals there are
common themes that emerge from these discussions. These themes include instructor time
investment, comparisons of academic performance, and student reactions to the grading
scheme.

Instructor Time Investment

One concern about adopting specifications grading is instructor time commitment. While
some publications do indicate an increase in the time spent grading
[23,27,45,50,56,68,69,72,76,79,85,86], the majority of adopters of specifications grading
reported that they spent about the same amount of time [14,31,35,44,49,52,60,62,66,74,87,88],
or less time [24,26,29,54,55,61,63,75,81,84,89-96] grading under the new system than they
spent using a traditional points-based grading system (Table 3). The most common reason cited
for saving time was the removal of partial credit [14,18,26,43,54,63,76,84,88,89,96]. Without
partial credit, the cognitive load associated with choosing the appropriate allocation of points is
reduced. Instructors who did not experience time savings noted that the time they spent on
grading was allocated differently; they could spend more time providing feedback because they
spent less time deciding how much partial credit to award. Aside from removing partial credit,
reducing the number of LOs being assessed [33,54] and removing assignments from the course
that did not map to the LOs [24] were cited as contributing to the time saved when grading.
Although not explicitly stated, it can be inferred that time may have also been saved from
students choosing to not submit work for assignments that were not required for their target
letter grade [24,60].

Table 3. Number of publications that reported the time commitment required to design and
implement a specifications grading system in a course.

Reported Time Commitments for Number of References
Designing and Implementing
Specifications Grading

Increased time grading 12
No change in time grading 12
Decreased time grading 18
Removing partial credit saved time when 11

grading regardless of changes in overall time
spent grading
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Significant time investment to design 20
specifications grading system

Significant time investment to generate 11
multiple versions of quizzes or exams

Although most publications on specifications grading indicate no change in, or a
reduction in, grading time, several comment on the time investment required to design and build
the system. The consensus is that the time investment associated with designing the
specifications grading system is substantial
[14,19,24,27,29,31,35,37,56,60,66,74,76,83,84,93-95,97,98]. Time-consuming aspects of
designing a specifications grading system that were mentioned include developing quiz
questions and building question banks [44,56,76,84,85,87,89,94,95,98,99], constructing new
rubrics and assignment guidelines [14,29,35], and crafting grade bundles in which assignments
are appropriately mapped to final letter grades [29,35,76,98].

Additionally, some publications indicated that extra time was required for the
specifications grading implementation that did not involve grading student work. One report of
additional time focused on the need to meet with students outside of class because time for
additional assignment attempts was not built into the course schedule [87]. It was also reported
that additional time was required to address student concerns around the removal of partial
credit, to normalize the experience of needing to try again, and to achieve student buy-in for an
unfamiliar grading system [97]. While the majority of publications do not describe the time
commitment required to implement a token system, only two described the time commitment as
onerous [23,72] and five describe it as minimal [38,52,61,75,84]. Management of the token
system through the course LMS was cited as a way to keep the workload manageable [84].

Impacts on Academic Performance

One of the ways improvement in student learning is evaluated following the
implementation of novel pedagogy is to examine whether the distribution of final letter grades in
the course changed or not. For the majority of those who have published their implementations
of specifications grading, the distribution of final letter grades either shifts in the direction of a
larger percentage of collective A and B grades
[23,24,31,34,41,49,54,61,62,66,71,74—76,83,85-87,94,98,100,101] or remains the same
[14,20,45,60,84,88,102] (Table 4). The reported impacts on course drop, fail, withdrawal (DFW)
rates are mixed. Some adopters of specifications grading report a decrease in their overall DFW
rate [31,41,54,74,85,98] while others report no change [14,41,86,101] or an increase
[17,62,94,98]. Noell et al. observed an increase in the DFW rate, noting that the Ds and Fs
decreased, but the Ws increased [94]. The increase in withdrawals was attributed to the
transparency of the specifications grading system allowing students to know if they would be
able to pass the course before the withdrawal deadline.
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Table 4. Number of publications that reference how implementing a specifications grading
system impacted course letter grades and DFW Rates.

Specifications Grading Impact on Course Letter | Number of

Grades and DFW Rates References
Larger percentage of collective A and B grades 22
No change in course letter grade distribution 7

Course GPA decreased

DFW rate increased

DFW rate decreased

O |~ D>

No change in DFW rate

Only four publications did not report a positive shift in the final letter grade distribution
[17,24,40,42]. One of these publications specifically reported that more students chose to
complete the assignments associated with a B grade than with an A grade, which likely
accounted for the decrease in the course GPA [24]. No commentary was provided in the other
three publications to explain what may account for the decrease in the final letter grade
distribution [17,40,42].

It is reasonable to expect that the positive shift in final letter grade distributions observed
by many adopters of specifications grading could be the result of an improvement in the quality
of student work. However, the majority of publications only address comparisons of student
work anecdotally between versions of the course taught using a points-based grading system
and the version taught using a specifications grading system. In these cases, the perception
reported was that the quality of student work submitted under the specifications grading system
was similar [25,26,58,60,94] or better [14,18,20,24,28,40,52,57,75,81,90,91] than work
submitted in points-based systems.

Five publications included a quantitative comparison of the quality of work between the
two grading systems. Two of these publications compared final exams between the
points-based and specifications grading versions of their courses. Ring compared student work
by grading final exams from their previous points-based version of their course with the same
rubric as the specifications grading course (i.e. without partial credit) and found that the students
from the specifications grading version of the course passed questions at a higher rate [50].
However, Ring did not comment on whether there was a change in the final letter grade
distribution between the two courses. In Martin’s courses, the same final exam composed of 60
multiple-choice questions was used for both a points-based and a specifications grading version
of their general chemistry course [72]. The average score in four previous course iterations that
used points-based grading ranged between 30-38 (50-63%), whereas in the three terms
following the adoption of a specifications grading system, the averages ranged between 38-42
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(63-70%). Changes to the final letter grade distribution by adopting specifications grading were
not discussed.

In addition to the two studies analyzing student performance on final exams, three other
other publications reported quantitative comparisons of the quality of work unrelated to final
exams in different grading versions of the courses. Helmke set the passing threshold for
assignments and exams in their specifications grading course to a B (85%) and compared the
number of students in the specifications grading course that met the threshold to the number of
students that earned at least an 85% on assignments and exams in the points-based course
[71]. Helmke found that fewer students from the specifications grading course passed on the
first attempts of both the homework assignments and unit exams; however more students
passed on the final attempts for homework assignments, and a similar number passed on the
final attempts for the unit exams. Under Helmke’s specifications grading system, the percentage
of students earning As remained the same, but the percentage of Bs increased and the
percentage of Cs decreased. Katzman took a different approach by administering an end of
semester survey to students who completed a version of their course under a points-based
grading system and to students that completed a version of the course under a specifications
grading system [100]. Students who completed the course using a specifications grading
system earned higher median and maximum scores on the content assignment questions in the
survey than those who completed the course using a points-based grading system. Katzman
observed no difference in the percentage of students who did pass and who did not pass the
course between the two grading systems. However, amongst the passing students, the
percentage of As increased and the percentage of Bs and Cs decreased. Amongst the
non-passing students, the percentage of Ds and Ws increased, but the percentage of Fs
decreased. Finally, McKnelly et al. compared student performance on a laboratory report [74].
They graded the same number of reports for a single assignment from the points-based grading
and specifications grading versions of the course using the original points-based rubric and
found no statistically significant difference in the average scores on the reports. Despite the
similar scores, McKnelly et al. found an increase in the percentage of students earning A and B
grades, but a decrease in students earning C and D grades. One explanation they offer for the
discrepancy is the limited sample size and comparison of quality on a single assignment. They
propose that assignment quality may have increased for some assignments and not others.

One publication did not directly compare the quality of work between the two grading
systems, but did compare the impact of taking a course graded using a points-based system
versus a specifications grading system on the passing rate in that course and the one following
it. In both a general and an organic chemistry course sequence, Anzovino et al. found no
statistically significant difference amongst students continuing to the second course in the
sequence regardless of whether they took the first course in each sequence under a
points-based system or a specifications grading system [98]. Additionally, they found no
statistically significant differences in the passing rates (C or better) in the second course in each
sequence, regardless of whether students took the first course in each sequence graded using
a points-based system or a specifications grading system. This may suggest that the quality of
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work submitted by students under a specifications grading system is not any lower than that
submitted by students under a points-based grading system.

Finally, one publication directly addresses potential grade inflation in specifications
grading — a common concern. In a specifications grading graduate-level organic chemistry
course using a modules configuration (6 essential and 7 general), Moster and Zingales
observed higher final letter grades than in the prior points-based iteration [31]. Students earned
more As and fewer Bs and Cs, with 10% more students passing the course overall. Students
who earned As earned higher average scores on a 50-question final exam, than students that
earned Bs. Moster and Zingales connect this higher exam performance to the fact that students
who earned A grades were required to complete an additional essential module and four
general modules as compared to students who earned B grades. Because students had to
complete 54% of the course content (7 weekly modules; 5 essential and 2 general) before
taking the final exam, and the passing threshold on each module was set to 80%, it follows that
students passing the course should be scoring at least 43% (0.54 x 0.80 = 0.43) on the final
exam. Because 90% of the students met this criterion, with many earning scores far greater
than 43%, Moster and Zingales argue that the final exam outcomes indicate that students have
met the course SLOs — and retained the knowledge — at levels that are clearly commensurate
with the letter grades they earned.

Student Reactions to Specifications Grading

Within the theme of student reactions to specifications grading, three primary subthemes
emerged: focus on learning, the transparency of the grading system, and stress and anxiety.
These subthemes are derived from 1) anecdotal data from instructor observations,
conversations with students, and quotes pulled from final evaluations and 2) solicited feedback
from students through surveys that were not validated instruments. These subthemes are tied to
goals of specifications grading according to Nilson: to shift student focus from points to learning,
to provide a transparent grading scheme, and to reduce student stress and anxiety.

Focus on Learning

Many educators who have implemented specifications grading observed a shift from
students focusing on accumulating points to focusing on learning the course material
[27,32,40,44,47,55,61,62,67—71,74,75,79,83,84,99]. For example, Hunter et al. state, “Students
clearly grasp why their assignment earned the grade that it did, and | no longer field questions
about point allocation. Instead, student questions after an exam focus on concepts and
improvement, and the process of revision absolutely improves the students’ understanding of
the material [69].” Similarly Henriksen et al. and Lovell observed that students took greater
advantage of office hours to ask questions about concepts covered earlier in the course
because the incentive for students to seek and apply feedback was greater under the
specifications grading system where revision is encouraged [56,87]. Part of the reduction in
students’ focus on points, aside from revision opportunities, was attributed to the greater
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transparency and clarity of the specifications grading system, specifically the expectations
detailed in assignment rubrics [18,66,92].

Despite increased student focus on learning, some students opposed the removal of
partial credit. In four publications, authors noted that students in their specifications grading
courses felt the passing thresholds were set too high [39,46,52,74]. Kinnear et al., McKnelly et
al., and Williams observed student frustration when they just missed meeting the passing
threshold [46,63,74]. In these cases, students felt the effort they put into the work they submitted
was not being taken into account, as no partial credit was given for assignment submissions
that did not pass. Reports from Toledo and Dubas, from Rojas, and from Blodgett also
acknowledge student displeasure with not earning partial credit on work that did not meet the
passing threshold [19,54,76].

Grade Transparency

Many adopters of specifications grading report that students find the grading system to
be more transparent than points-based courses. For some students, this transparency refers to
the clarity of assignment expectations and the associated rubrics [56,57,66,87]. For others, the
transparency refers to knowing what assignments need to be completed to earn their desired
final letter grade and what their standing is in the course at any point throughout the term
[20,23,30,61,75,84,92]. In three publications, authors commented that their students
appreciated that the transparency of the specifications grading system allowed them to choose
what assignments they needed to complete to achieve the grade they aimed for [30,97,103].
Jones and Tierney indicated that their students found that the choices afforded by the
specifications grading system led to a greater ability to balance coursework in other classes and
their life obligations [24,30]. In three cases, authors noted that their students felt that the
transparency allowed them to direct their efforts in the course because the grading system
provided guidance about which topics they understood well and which they needed to continue
working on [54,69,76].

Although many instructors reported that students found the grading system more
transparent, there were several who reported student confusion about the new grading system
[14,16,23,27,31,32,41,45,51,62,69,83]. Some students, at least initially, felt the new assignment
expectations and rubrics were unclear [61,75,79]. Others were unaware of how to determine
their final letter grade according to the grade bundles [27,54,61]. Some instructors adopted
strategies in an attempt to achieve student buy-in and minimize confusion with this novel
grading system. Early in the term, some instructors included in class or video explanations of
the grading system [23-25,29,35,43,48,49,60,61,69,73,74,79,81,83,92,97], some compared
specifications grading to traditional grading to help students understand the purpose behind why
it was adopted [16,73], and some developed activities or tools for students to learn how to track
and determine their final letter grade [37,49,54,61,62,74,92,104]. Other instructors provided
regular reminders throughout the term [24,29,32,41,43,49,67,74,81,104] and/or implemented
metacognitive reflections or goal setting exercises [51,61,67,73,74,82,84], which prompted
students to think through how they could earn their desired final letter grade under the
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specifications grading system. The extent to which these interventions mitigated or resolved
student confusion varied.

Stress and Anxiety

Student perceptions of the impact of specifications grading on their stress and anxiety
compared to points-based grading varies. Twenty-four articles report a reduction in student
stress and anxiety and comment on possible reasons for this change. In some cases this
reduction is attributed to multiple revision opportunities being provided, lowering the stakes on
assignments [14,18,26,27,31,41,45,49,51,56,69,74,79,81,89,99,102,105]. In other instances
students reported feeling that the grading was lower stakes which allowed them to put more of
their focus into learning the course material, however, they did not elaborate upon what made
the grading feel lower stakes [24,71]. Trachsler et al. and Tierney reported that students felt
reduced stress and anxiety stemmed from the flexibility afforded to them by being able to
choose which assignments to complete to earn their desired grade [30,93]. Additionally,
students perceived greater transparency in assignment expectations and how to earn their
desired final letter grade, which accounted for a reduction in stress and anxiety
[14,25,30,51,61,79,97,105].

In contrast to a decrease in stress and anxiety, other students reported an increase with
the specifications grading system. Many of the concerns raised by students were related to the
pass/fail nature of specifications grading, and some students equated not passing an
assignment on the first attempt to failing despite the fact that they were able to try again without
a grade penalty. Some students felt that the expectations to pass an assignment were too high
[28,37,46,49,71,85,87,105]. Many students did not like the absence of partial credit and felt that
they should receive some credit for the work they submitted rather than not earning any credit
for an assignment that did not meet the passing threshold [37,61,73,74,84,94]. Students
expressed stress and anxiety about how one mistake could make the difference between
passing and not passing an assignment and consequently affect their grade in the course
[52,57,74,97]. Elkins acknowledges that not earning credit for the work they submitted can be a
“harsh reality for students who are used to earning at least partial credit no matter how low their
level of work [35].” Other instructors identified similar perceptions in which students appeared to
believe that needing to revise an assignment was equivalent to “receiving an F [47]”, “a
demoralizing ‘0’ rather than an opportunity for improvement” [76], or would “result in the
assignment somehow being worth ‘less’ [97]". Blodgett shared a student quote that highlights
this demoralization: “Making a great deal of effort and then getting a 0 for an assignment made
me wonder why bother at all [19]." Noell et al. and Hunter et al. found that students are not
accustomed to having opportunities to revise work, so it is useful in these situations to give
reminders that not being assessed as passing on the first attempt is not a sign of failure and that
revision opportunities are built into the course [69,94].

Other sources of stress and anxiety unrelated to the pass/fail nature of specifications
grading included the frequency of testing [50,94], the responsibility placed on the students to

self-track their grade [54], and the tendency for increased procrastination by some students
because they knew they had retake opportunities [56,89]. Students who expressed having good
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grades going into a final assignment did not like that poor performance on a final assignment
could negatively impact their final letter grade [49,73,74].

Discussion

As the number of publications describing the design and implementation of
specifications grading has grown, so has the breadth of disciplines from which instructors have
reported their experiences. Despite specifications grading systems having four common
features — grade bundles, rubrics with specifications and defined passing thresholds,
opportunities to revise and resubmit work, and a token system — the details of each design and
implementation vary substantially from instructor to instructor. Design choices likely impacted
the outcomes of each implementation. Following, we discuss the themes that arose from
instructors’ design choices and how they influenced implementation outcomes in specifications
grading systems, focusing particularly on impacts on time, academic performance, and student
reactions to the grading system.

Instructor Time Investment

In general, switching to specifications grading required a substantial time commitment
prior to the start of a course to design the system. One of the time-consuming aspects of the
design was the construction of the grade bundles. As instructors worked to construct grade
bundles, they were incentivized to reevaluate their course LOs and the assignments that
mapped to those LOs. This backwards course design in tandem with a specifications grading
approach where the focus is put on the student achievement of LOs rather than the
accumulation of points to earn a letter grade suggests that a grade a student earns in a course
under specifications grading may more accurately reflect the knowledge and skills they have
gained by completing the course [14,60,74,83].

Although the time required to design a specifications grading system was substantial,
most instructors who implemented specifications grading in their courses reported that the time
required to implement the course was about the same or less than the amount of time spent
implementing prior points-based courses. Instructors cite that the time they would have spent on
allocating points on assignments in the points-based course was instead spent on giving
students more feedback on assignments [14,31,44,88,91]. Previous research has shown that
when both scores and feedback are provided to students, students will not necessarily pay
attention to the feedback, in part due to the spatial separation of scores and feedback within the
LMS [106]. However, when students have opportunities to revise their work, they show higher
cognitive engagement with the feedback [107,108]. The opportunity for students to revise or
retake assignments under a specifications grading system may incentivize students to more
carefully review the feedback that was given rather than only checking their score. In this way,
the additional feedback instructors leave on student assignments in courses using specifications
grading may be more likely to lead to students producing higher quality work and achieving
higher final letter grades compared to points-based courses.
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Although the majority of instructors found the time to implement specifications grading
was not greater than for a points-based course, a small number reported spending more time
implementing the new system. In analyzing how these instructors structured their grading
systems, it became apparent that students were given many opportunities and/or unlimited time
to retake or resubmit assignments [56,72,73,86]. Allowing many reattempts can result in
students submitting low quality work on early attempts because the incentive to prepare
appropriately for assignments is not present [73,86,91]. If deadlines for revising and
resubmitting or retaking assignments are not provided, it may increase the likelihood of
procrastination [45,73]. This can result in a high instructor workload at the end of the term when
many assignments are submitted, and it may also result in students being unable to earn the
grade they are aiming for because there is insufficient time to complete all of the unfinished
assignment revisions [45,73]. It appears that token systems were not used in many of these
cases, which could have mitigated some of the challenges with implementing opportunities for
students to try again. Instructors who proactively included limited revision opportunities,
deadlines for revising and resubmitting or retaking assignments, and/or a token system in their
design and implementation of specifications grading reported manageable time investments
[43,61,74,75,84,95].

Several publications included discussions of how the specifications grading system
evolved over time, specifically focusing on changes that were made to streamline the course
and reduce the instructor time commitment. Changes that saved faculty time included a
reduction in the number of LOs assessed and/or the number of assignments necessary to earn
a letter grade [14,29,33,54], consolidation of course content coverage [45], limiting the number
of retakes per assignment [45,73,86], and/or imposing deadlines on the time available to
students to revise or retake an assignment [45,81]. This suggests that while the adoption of
specifications grading may require a significant time investment initially, the time savings
becomes more apparent during implementation, especially if appropriate revisions are made to
the system over multiple iterations of the course. While not necessarily implemented, other
instructors suggest that changing assignments to be auto-graded [23], developing methods to
auto-generate test questions [99], and building on the work of others such as through a faculty
learning community [98], could also save time in future implementations of their specifications
grading course.

Impacts on Academic Performance

The majority of publications report a shift in the final letter grade distribution toward more
A and B grades after adopting specifications grading. In general, it would be expected that as
the final letter grade distribution shifts toward more A and B grades, the quality of student work
would show substantial improvement. However, this potential correlation has not been studied
systematically. Most reported comparisons of the quality of student work between points-based
and specifications grading systems are anecdotal. This lack of detailed comparisons of student
work is unsurprising due to the drastic changes that are made to a course when converting from
a points-based grading system to a specifications grading system. Assignments are typically
modified to better align with the LOs. The removal of partial credit makes conducting a rigorous
comparison of student work particularly challenging because the scales are not the same
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between the two grading systems (e.g. an assignment task may be graded out of five in a
points-based grading system versus being graded using the binary pass/no pass rating in a
specifications grading system).

Without rigorous studies indicating that the quality of student work is higher under
specifications grading, an argument could be made that the positive shift in final letter grades is
a form of grade inflation due to reduced rigor. However, this argument fails to take into account
that students are held to a high standard to earn credit on assignments when no partial credit is
included. For example, an instructor may set a threshold of B-level work or above for a student
to earn credit on an assignment, as recommended by Nilson. Holding students to these high
standards often results in students not passing all assignments on the first attempt. Without the
ability to accumulate partial credit, students are held accountable for revisiting material and
taking advantage of revision or resubmission opportunities to demonstrate improved
understanding of LOs. Providing opportunities for students to try again to meet the high
standard set by the instructor supports learning and results in grade elevation, not grade
inflation [109]. This sentiment is supported by work conducted by Moster and Zingales in their
organic chemistry course described earlier in this review [31]. They suggest the higher final
letter grades students earn under the specifications grading system are consistent with the
achievement of course LOs based on their performance on a final exam. While their work
presents some initial evidence that students’ quality of work correlates with final letter grades,
additional studies are necessary to quell the concerns of those who are hesitant to adopt
alternative grading systems for fear of propagating grade inflation.

Student Reactions to Specifications Grading

Overall, student sentiment toward specifications grading systems tends to be positive
and appears to improve as a course progresses. Negative reactions to specifications grading
may be attributed to student unfamiliarity with the grading scheme — because many students
are habituated to traditional points-based grading — and/or to specific design choices within
courses. Reports of student confusion about the specifications grading system and final letter
grade determination at the start of a course were common. The confusion was likely due to
students encountering an alternative grading approach for the first time and having to adjust to
changes in grading norms. Instructors observed improvements in students’ understanding of the
specifications grading system when the number of LOs were reduced, course content coverage
was consolidated, grade bundles were streamlined, and/or when a tool was provided for
students to track progress toward and determine their final letter grade. Many publications
reported attempts to increase students' buy-in to the specifications grading system. However,
these interventions seemed to have varied success in increasing students’ comfort with the
system. Future studies could investigate the efficacy of buy-in interventions, evaluate how
student buy-in changes during a term, and explore whether student buy-in improves after
multiple offerings of the course under the specifications grading system.

In addition to reports of student confusion, cases of increased stress and anxiety were
also reported. This increase in stress and anxiety, much like the confusion experienced by
students taking a course taught using a specifications grading system for the first time, may
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stem primarily from students’ habituation to traditional points-based grading systems. For
example, students did not like that they could not earn any credit when they submitted work that
was not of passing quality. In these cases, students wanted credit for effort expended and/or felt
that the passing threshold was set too high.

Design choices made by instructors when designing their specifications grading systems
may also contribute to some of the increased student stress and anxiety about grades. For
example, setting the passing threshold of an assignment to 100% would send the message to
students that perfection is required and could easily lead to students’ feeling that they will never
pass an assignment or the course. Additionally, providing unlimited attempts or unlimited time
with no clear due dates may remove structure that students need to stay on track and avoid
procrastination. These observations suggest that setting an appropriate passing threshold for an
assignment and providing structure around assignment attempts are critical design choices.

While negative sentiments arose from students experiencing specifications grading
systems, often for the first time, most students reacted positively to the structural components of
these grading systems that are not often, if ever, present in traditional points-based grading
systems. The combination of not being expected to complete or pass every assignment and the
pass/fail approach of specifications grading systems encouraged students to focus on the
learning process rather than the accumulation of points to earn their final letter grade. This shift
away from a focus on points is logical because allocating partial credit on assignments creates
many borderline cases, which in turn incentivizes students to fight for every point. Without
partial credit, the number of borderline cases drops drastically as each specification is frequently
graded on a binary scale [44]. Having opportunities to revise and resubmit further reduces
stress and anxiety by reducing the stakes of any single assignment. The structural components
discussed above, combined with students having the ability to choose the type of assignment to
complete, provided students with greater agency and in most cases, a reduction in stress and
anxiety. This increased agency also allowed students to better balance their obligations outside
of academics and to better allocate time across all of their academic courses.

The features of specifications grading systems discussed above may not only be
improving student academic performance but may also be developing students’ professional
and social identities in their chosen disciplines. Observed gains in students’ math identity [110]
suggest that specifications grading systems can provide an avenue to improve inclusion and
equity in STEM courses, and similar studies could be expanded to non-STEM disciplines. The
implications of specifications grading systems to help address equity concerns in higher
education provide ripe opportunities for further research to investigate these avenues.

Limitations

In addition to those discussed above, there are other limitations present in our analysis.
Less formal methods of dissemination, such as theses, posters, workshops, etc., were
excluded, so there are some design and/or implementation considerations about how instructors
are implementing specifications grading systems in their courses that we did not discuss.
Additionally, there are instructors who are contingent faculty or who are not in positions where
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publication is necessary in their academic institution, so there are unpublished examples of
specifications grading systems that we cannot analyze and include in this review. This limitation
may be especially present in implementations of specifications grading in community colleges
and other two-year institutions. As is discussed above, most of the instructors publishing in the
specifications grading system literature have written descriptive papers, which do not
necessarily include controlled studies, so conclusions about the effects of specifications grading
systems on students are limited.

Conclusion

Alternative grading systems have emerged to address challenges associated with
points-based grading systems. These challenges include, but are not limited to, a misalignment
between the LOs students achieve and their final course grade, a student focus on achieving a
grade due to the influence of external rather than internal motivators, and a rise in student
stress, anxiety, and mental health challenges. Specifications grading systems have been
gaining popularity as one of the alternative systems that have emerged in the hopes of
mitigating some of the challenges associated with points-based grading systems. The findings
in this review indicate that publications on the design and implementation of specifications
grading continue to grow, with the majority of publications occurring in STEM fields (chemistry,
engineering, computer science, and mathematics) and in small courses (< 35 students),
although examples across all course sizes and a wide variety of disciplines do exist. Grade
bundles, rubrics with specifications and defined passing thresholds, opportunities to revise and
resubmit work, and a token system are the four structural components of specifications grading
systems and are found to be incorporated in a variety of ways.

Analysis of the implementations of the specifications grading systems and emergent
themes of time investment, academic performance, and student reactions to specifications
grading reveal 1) important considerations for the design and development of specifications
grading systems and 2) a roadmap for education researchers to collaborate with practitioners to
study outcomes and impacts of specifications grading in higher education. Many of the current
publications on specifications grading are descriptive studies on individual designs and
implementations. While additional descriptive publications will be valuable resources for
practitioners seeking inspiration for their courses, especially from disciplines or types of courses
that are not yet represented, enough evidence now exists to point to the fact that we need
systematic studies on topics such as impacts on student academic performance, implications of
design choices, and potential for increased equity of specifications grading systems. Hackerson
et al. have called for interdisciplinary studies on alternative grading systems across STEM fields
[11], and we broaden that call to include the need for interdisciplinary studies on specifications
grading systems across both STEM and non-STEM disciplines.
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