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Abstract

Introduction Assessment for learning has many benefits, but learners will still encounter high-stakes decisions about their
performance throughout training. It is unknown if assessment for learning can be promoted with a combination model where
scores from some assessments are factored into course grades and scores from other assessments are not used for course
grading.

Methods At the University of Utah School of Medicine, year 1-2 medical students (MS) completed multiple-choice question
quiz assessments and final examinations in six systems-based science courses. Quiz and final examination performance
counted toward course grades for MS2017-MS2018. Starting with the MS2020 cohort, quizzes no longer counted toward
course grades. Quiz, final examination, and Step 1 scores were compared between ungraded quiz and graded quiz cohorts
with independent samples #-tests. Student and faculty feedback was collected.

Results Quiz performance was not different for the ungraded and graded cohorts (p=0.173). Ungraded cohorts scored 4%
higher on final examinations than graded cohorts (p <0.001, d=0.88). Ungraded cohorts scored above the national average
and 11 points higher on Step 1 compared to graded cohorts, who had scored below the national average (p <0.001, d=0.64).
During the study period, Step 1 scores increased by 2 points nationally. Student feedback was positive, and faculty felt it
improved their relationship with students.

Discussion The change to ungraded quizzes did not negatively affect final examination or Step 1 performance, suggesting a
combination of ungraded and graded assessments can effectively promote assessment for learning.

Keywords Assessment - Performance - Preclinical - Undergraduate medical education

P4 Karly A. Pippitt
karly.pippitt@hsc.utah.edu

Department of Family and Preventive Medicine, University
of Utah School of Medicine, 317 Chipeta Way, Suite A,
Salt Lake City, UT 84108, USA

Community Faculty, University of Utah School of Medicine,
Salt Lake City, UT, USA

Department of Neurobiology, University of Utah School
of Medicine, Salt Lake City, UT, USA

Department of Biochemistry, University of Utah School
of Medicine, Salt Lake City, UT, USA

Curriculum University of Utah School of Medicine,
Salt Lake City, UT, USA

Department of Internal Medicine, University of Utah School
of Medicine, Salt Lake City, UT, USA

Health Equity, Diversity, and Inclusion, University of Utah
School of Medicine, Salt Lake City, UT, USA

Department of Pediatrics, University of Utah School
of Medicine, Salt Lake City, UT, USA

Department of Pathology, University of Utah School
of Medicine, Salt Lake City, UT, USA

Education Quality Improvement, University of Utah School
of Medicine, Salt Lake City, UT, USA

Education Research, University of Utah School of Medicine,
Salt Lake City, UT, USA

@ Springer


http://orcid.org/0000-0002-0596-5907
http://orcid.org/0000-0002-6993-152X
http://orcid.org/0000-0002-5318-8268
http://orcid.org/0000-0003-4347-4321
http://orcid.org/0000-0002-5775-6509
http://orcid.org/0000-0002-8477-2483
http://orcid.org/0000-0002-2258-4444
http://orcid.org/0000-0002-1455-3840
http://orcid.org/0000-0001-7419-7588
http://orcid.org/0000-0002-7939-7930
http://crossmark.crossref.org/dialog/?doi=10.1007/s40670-022-01612-y&domain=pdf

1046

Medical Science Educator (2022) 32:1045-1054

Introduction

Assessment plays an important role in education; however,
it may create an undue focus on points and scores instead
of learning. Traditionally, assessment has been used as a
checkpoint, where a score is used to quantify student learning
for advancement or promotion. Focusing on grades deters
students from addressing their weaknesses and can lead to
less desirable behaviors like cramming and memorizing
that are not as effective for long-term learning [1, 2]. There
is increasing interest in using assessments that encourage
learning and decrease student stress [3, 4]. As a result, the
assessment paradigm in medical education is shifting from
assessments designed to just measure a trainee’s performance
at a given timepoint (assessment of learning) to assessments
designed to promote growth, or a “change in knowledge or
behavior” (assessment for learning) [1, 5-7].

Assessment of learning focuses on judgment of performance
while assessment for learning focuses on feedback for growth
[8]. Importantly, assessment for learning re-centers the
purpose of assessment on the learner’s development [9] and
shifts the onus of learning from the teacher to the learner
[8]. One method of assessment of learning is ungraded
assessments. Most of the literature supporting the use of
ungraded assessments investigates their use within specific
instructional modalities such as team-based learning [10-16]
or in subject areas such as anatomy [17, 18]. The literature also
suggests ungraded assessments may be beneficial in promoting
learning because they are less stressful for students [14, 19].
This decrease in student stress may aid students in developing
a mastery orientation to learning as opposed to continuing in
a performance orientation, where students focus on achieving
positive evaluations and avoiding negative judgements [5,
20, 21]. Additionally, when feedback accompanies ungraded
assessments, students have opportunities to identify areas
for growth [8, 9, 20, 22, 23]. Providing specific feedback on
ungraded assessments is important because it informs students
of learning gaps, helps them understand what next steps to
take, and prepares them to transfer knowledge to new situations
while familiarizing students with expectations of summative,
graded assessments [8, 9, 22]. There is a growing consensus
that “formative feedback” may be better for promoting self-
improvement and learning among students than grades [5, 8,
9, 21, 24]. This may be because frequent assessments with
feedback help reinforce the process and underlying goal of
self-assessment as a part of learning [24—26].

Although assessments used primarily for learning may
have their benefits, students will continue to encounter
assessments where a score or pass/fail outcome to demonstrate
content mastery impacts a high-stakes checkpoint decision
(e.g., certifying exams, other criteria for progression). It has
been proposed that undergraduate medical education should
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integrate formative and summative assessments [27], though
literature on how to accomplish this is sparse. Our novel
assessment strategy combined ungraded quizzes (to promote
assessment for learning) with graded final exams (to determine
mastery and criteria for progression) over multiple courses
within 2 years of the curriculum. We investigated the impact
on performance and perception of learning between students
who had all assessments (quizzes and final exam) count toward
a final course grade and students who had both ungraded
(quizzes) and graded (final exam) assessments. Based on
the assessment for learning paradigm, we hypothesized that
ungraded assessments would encourage students to prioritize
the mastery of course material over performance. Additionally,
we hypothesized that students and faculty would view the
change positively. If a combination of ungraded and graded
assessments have similar catalytic and educational effects on
learning as graded assessments alone, this has implications
for how medical schools could structure such integrated
assessment programs.

Methods

Participants

Participants were University of Utah School of Medicine
(UUSOM) medical students (MS) who graduated in 2017,
2018, 2020, and 2021 (MS2017, MS2018, MS2020, MS2021).
The MS2019 class experienced a mix of conditions due to the
timing of the change to ungraded quizzes and thus was excluded
from the study. Student demographics and pre-matriculation
performance for the graded (MS2017, MS2018) and ungraded
(MS2020, MS2021) cohorts are provided in Table 1. Due
to changes in the MCAT exam, we did not compare scores
between the cohorts statistically. Undergraduate GPAs were
not significantly different for graded and ungraded cohorts
(»p=0.579). UUSOM has a 4-year program and all courses
in the first 2 years are graded using a pass/fail scale. Student
perception data were gathered from the most recently studied
cohort (MS2023), though their quantitative data are excluded
as they had not finished the preclinical curriculum at the time
of this study.

Foundational Science Quizzes and Final
Examinations

The foundational science curriculum includes a first
semester fall introductory course (Foundations), where
all assessments were graded for all cohorts. There are six
subsequent systems-based courses between spring semester
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Table 1 Demographics and

. . Graded cohorts Ungraded cohorts
incoming MCAT scores and
GPA for the four University Gender
Cohons studied. M mean, SD Male (%, N) 0% 97) 57% (136)
standard deviation Female (%, N) 50% (99) 43% (104)
Ethnicity/race group
Black, Indigenous, person of color (%, N) 22% (43) 15% (36)
White (%, N) 76% (148) 81% (195)
Unknown (%, N) 3% (5) 4% (9)
Pre-matriculation performance
MCAT—old version M=30(SD=3) M=31(SD=4), N=103
Percentile rank: 79 Percentile rank: 83
MCAT—new version n/a M=511(SD=5),N=137
Percentile Rank: 85
Undergraduate GPA 3.72(SD=0.2) 3.73 (SD=0.2)

of year 1 and spring semester of year 2, where quiz grading
varied by cohort. The assessment program in each course
includes multiple-choice question (MCQ) quizzes (typically
35-60 questions given every other week), assignments which
make up a variable percentage of the overall course grade,
and a final, graded MCQ exam that accounts for 60-85%
of the overall grade. With the change to ungraded quizzes,
the final exam weight toward the overall grade increased by
about 35% in the systems-based courses. Each assessment
was administered using ExamSoft (ExamSoft, Dallas, TX,
2020). Students take the USMLE Step 1 exam after the
second year.

Terminology

At our institution, we intentionally use the terms “graded”
and “ungraded” as opposed to “summative” and “formative”
to refer to the changes in how quizzes are used in courses.
We continued to score each quiz (the number of correct
answers out of the total) and provide feedback on questions,
regardless of cohort. Our intent with continuing to provide
a score for the ungraded quizzes was to allow students to
use these data on their performance as feedback to guide
their learning. The quiz score and subsequent review allowed
students to identify the concepts they did not understand and/
or how they had interpreted the question stem incorrectly.
The cumulative course final exams remained unchanged;
those exam scores still contributed to the final course grade.

Changes to Systems-Based Courses Quizzes

Starting in Fall 2016, we adopted ungraded quizzes for
all the systems-based courses for first- and second-year
medical students. The MS2019 cohort was a transitional
cohort experiencing graded quizzes in two systems-based
courses and ungraded quizzes in four systems-based courses

quizzes, and was excluded from analyses. The MS2020 class
was the first cohort to experience ungraded quizzes in all
six systems-based courses (Fig. 1). Graded cohorts consist
of MS2017-MS2018 and the ungraded cohorts include
MS2020-MS2021 students.

Importantly, many elements of the quizzes did not change
over the course of this study. They occurred on Mondays,
approximately every other week, in a lecture hall, during
specific testing hours. All students, regardless of graded or
ungraded format, were held to the same standards: unable to use
notes, use the internet, or consult with classmates; all students
signed an honor code to uphold these standards. Quizzes
consisted of high-quality, National Board of Medical Examiners
(NBME)-format questions reviewed by course directors, by
content experts, and by a PhD scientist with experience in
NBME item writing. Quizzes were created using a question
bank. All questions were revised by course directors for quality
assurance on a regular basis; items were omitted based on data
on item discrimination, item difficulty, and overall reliability
statistics. Quiz changes were made annually as described
above, but were minimal: there was <5% change to questions
between cohorts. The percentage of questions that were recall-
based was not different between cohorts (11% graded, 10%
ungraded, p=0.513), suggesting no difference in Bloom’s
level of cognition. Each question had a detailed explanation and
students were provided time after each quiz (both graded and
ungraded cohorts) to review this information. Notes taken by
the graded cohorts were collected after the review. Both cohorts
had access to the same feedback reports detailing strengths and
weaknesses by question topic and Bloom’s level of cognition.

Reliability coefficients were computed for course
exam scores by cohort year using the Kuder-Richardson
20 formula (KR-20). A coefficient>0.70 suggests good
internal consistency [28]. Reliability coefficients (KR-
20) for final exam score by course and by cohort year are
provided in Table 2. Reliability coefficients for final exam
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Evolution of basic science MCQ-based assessment during study period

Year 1 Year 2
Foundations S1 S2 S3 S4 S5 S6
MS2017 | I+ |
MS2018 | 8 |
MS2019 | I & |
MS2020 | | & 8 |
MS2021 | |

vs2022 [
s ASSSNv. SN w

I:l Proctored, graded individual & group quizzes

|:| Proctored, graded individual quizzes
- Unproctored, graded individual quizzes

E NBME customized assessment used

Fig. 1 Evolution of Foundational Science MCQ-based assessment
during study period at University of Utah School of Medicine. The
courses are listed at the top and include a first semester fall introduc-
tory course (Foundations), where all assessments were graded for all

scores were > 0.70 for every cohort year for three courses
(S1, S3, S5). For two of the course final exams (S2, S4),
the coefficient was 0.67 and 0.68 for one of the ungraded
years (MS2020, MS2021, respectively) and >0.70 for all
other cohorts, resulting in an average coefficient>0.70
for ungraded and graded cohorts. For the last final exam
(S6), coefficients were >0.70 for one graded year and one
ungraded year and 0.62 for one graded year and 0.64 for one
ungraded year, resulting in an average coefficient of 0.67
for both graded and ungraded cohorts. Thus, exam scores
had good internal consistency and/or similar reliability
coefficients regardless of being graded or ungraded.

Table 2 Reliability coefficients (KR-20) for final examination scores
by cohort year and course for University of Utah School of Medicine
students

Final exam Graded years Ungraded years
MS2017 MS2018 MS2020 MS2021

S1 0.81 0.79 0.83 0.73
S2 0.77 0.72 0.67 0.72
S3 0.76 0.81 0.71 0.80
S4 0.80 0.71 0.73 0.68
S5 0.84 091 0.71 0.74
S6 0.72 0.62 0.64 0.70
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D Proctored, ungraded individual and group quizzes

l:l Proctored, ungraded individual quizzes

- Unproctored, ungraded individual quizzes

m Future (unproctored, ungraded individual quizzes)

cohorts. There were six subsequent systems-based courses (S1-S6)
between spring semester of year 1 and spring semester of year 2
where grading varied based on the cohort

To summarize, in the graded cohorts, the purpose of
all quiz and final exam assessments was more in line with
assessment of learning; for the ungraded cohorts, quizzes
served as assessments for learning, while final exams
functioned as the assessments of learning. To further
promote assessment for learning for ungraded cohorts,
students were allowed to take and keep notes during review
of the ungraded quizzes so they could use the feedback
for subsequent study. In addition, while our institution has
always had an honor code, we gradually relaxed the testing
environment to one that was time-flexible and without
proctors; these changes treat students as professionals as a
signal to them that we trust them.

Data Analysis

Student Performance To determine if the cohorts started
the first systems-based course with similar performance on
multiple-choice questions, we compared final examination
performance for the Foundations course between graded
and ungraded cohorts with an independent samples
t-test. Average quiz performance and final examination
performance for systems-based courses were calculated
for the graded and ungraded cohorts and compared with
independent samples #-tests.
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Fig.2 Student performance H 1
omlos 10 domonstrae the Explanation of RankA calculation
logic behind idea of the rankD S S Class Rank Class Rank  RankA RankA RankA RankA Avg
. 1 . . core core ass Ran ass Ran
metric utilized in this study (Quizzes)  (Final ~ (Quizzes)  (Final Exam) (Course 1) (Course 2) (Course 3) (Courses 1-3)
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To address the concern that ungraded quizzes might not
provide adequate motivation to drive student effort, we looked
for lower performance by individual students on ungraded
quizzes relative to performance on the final exam as an
indication that quizzes were taken less seriously. Each student
was ranked, relative to their classmates, by their mean quiz
score and again by their final exam score for each systems
course (see Fig. 2 for an example). Our baseline assumption,
supported by the demographic information, MCAT scores,
and pre-matriculation GPA described in Table 1, is that all
students entered our medical school with similar capabilities
and took all assessments seriously; our hypothesis is that a
student’s class rank would therefore remain unchanged on
each assessment. Any results that do not support this hypothesis
could be ascribed to a lack of effort on quizzes (assuming all
students exert maximal effort on graded exams), resulting in
lower ungraded quiz scores compared to the summative final
exam within a course. We therefore ranked the students by their
averaged ungraded quiz scores within a course and compared
this to their rank based on the final exam score in that course.

The change in rank (rankA) from quiz to final was calculated
for each student for each course; then, the average rankA was
computed for all six courses. This metric is an attempt to detect
behavior in a novel way, and has not been used previously. A
positive rankA value indicates a lower ranking on the quizzes
than on the final exam, suggesting that ungraded quizzes
provided less motivation or garnered less effort to learn the
material being tested for that individual student. Examination of
the graded cohorts showed that few students had a rankA over 20,
so this was taken as an arbitrary cutoff for comparison with the
ungraded cohorts. Calculations based on other values produced
different absolute results but supported the same conclusions.

In addition to the rankA, correlation coefficients were
calculated to determine the strength of the relationships
between quiz performance and Step 1 performance for
graded and ungraded cohorts. To determine the relationship
between quiz and exam performance, Pearson’s r was
calculated [29].

Student Perception To better understand the immediate
perception of the ungraded relative to graded quizzes,
we surveyed one cohort of year 1 students (MS2023)
after they had completed the Foundations course (graded
quizzes) and the first systems-based course (ungraded
quizzes). These students were asked to anonymously
indicate the extent to which graded quizzes and ungraded
quizzes allowed them to meet practice-based learning
objectives on the required end-of-course survey.

Course Director Perspective We gathered feedback from
all five faculty who served as course directors both prior
to and after the change to ungraded quizzes to understand
their perceptions. Although these faculty were open to the
change to an ungraded quiz format, the initial idea came
from the assistant curriculum dean for foundational sciences
and the final decision to implement the change came from
the UUSOM’s curriculum committee. Four of the faculty
participated in a 45-min focus group and one faculty member
who was unable to attend the focus group answered the
questions (see Appendix) in writing. The focus group was
conducted by a member of the team (CJC) who has extensive
qualitative research experience and who was the lone team
member who neither directed/taught the courses nor analyzed
course evaluation data. The focus group was transcribed using
Descript version 3.6.1 (San Francisco, CA). The transcript
and the written answers were thematically coded [30] using
Dedoose Version 8.3.21 (SocioCultural Research Consultants,
LLC, Los Angeles, CA, 2020). The data were open coded in
order to create a codebook. Codes were further refined through
focused coding, which involved comparing, collapsing, and
expanding the initial codes. These codes were subsequently
organized into three themes. To ensure trustworthiness, the
themes and associated quotes were sent to the five faculty for
member checking.

The UUSOM Institutional Review Board deemed this
study exempt.

@ Springer
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Results

Student Performance

Performance data is limited to students who completed all
six systems-based courses with their cohort and did not
opt-out of sharing their academic data per the UUSOM
umbrella IRB consent process (graded cohorts, N=196;
ungraded cohorts, N=240). At least 97% of each MS
cohort was represented in the sample. The higher N for
ungraded cohorts was due to a planned class size increase
unrelated to the quiz grading intervention. There was no
difference in the Foundations final examination performance
between the graded (mean=85%, SD=28%) and ungraded
(mean=84%, SD=6%) cohorts (p=0.421). At the end of
year 2, ungraded cohort students scored higher on Step 1
(mean=237, SD = 14, z-score = — 0.15) than graded cohort
students (mean =226, SD =20, z-score =0.34) (»p <0.001,
d=0.64). During the study period, national Step 1 scores
increased by 2 points while at our institution, they increased
by 11 points for ungraded compared to graded cohorts.

Average quiz and final examination performance
in systems-based courses is provided in Fig. 3. Quiz
performance was not significantly different for the
ungraded (mean=_85%, SD=5%) and graded (mean =86%,
SD =5%) cohorts (p=0.173). Final exam performance was
significantly higher for the ungraded cohorts (mean = _87%,
SD =4%) compared to the graded cohorts (mean=83%,
SD=5%) (p<0.001, d=0.88).

There were strong positive relationships (>0.50 Pearson’s
r) between quiz and exam performance for both graded

Fig.3 Average quiz and final
exam performance for graded

100%
and ungraded cohorts at the
Univ.er.sity of Utah School of 90%
Medicine. Error bars repre- l
sent+2 standard deviation from 80%
the mean
o 70%
o
g 60%
2
5 50%
=¥
3 40%
£
30%
20%
10%
0%

Quiz Average
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Graded Quiz Cohorts

p=0.173

(r=0.90) and ungraded (r=0.81) cohorts. The strength of
the relationships was also strong between quiz and Step 1
performance for graded (r=0.79) and ungraded (r=0.59)
cohorts.

Figure 4 provides the rankA between an individual
student’s quiz and exam performance. Students were
sorted by their score on each exam and their rank relative
to peers was assigned as their position in this list. For the
graded cohorts, only 1% of students (2) had a rankA > 20
(suggesting less motivation for quizzes relative to finals)
and 3.1% (6) had a rankA <20 (suggesting less motivation
for finals relative to quizzes). For the ungraded cohorts,
9.6% of students (23) had a rankA > 20, and 6.7% (16) had
arankA <20.

Student Perception

Table 3 shows the percentage and frequency of students
surveyed (response rate 100%, 125/125) who felt graded
or ungraded quizzes helped them better meet practice-
based learning program objectives. This cohort of students
(MS2023) experienced graded quizzes in their first
Foundations course and then had ungraded quizzes in their
next semester’s systems-based course.

The majority of students reported ungraded quizzes better
helped them meet all four objectives: identify strengths
(64%, 80), identify deficiencies (62%, 77), set learning goals
(59%, 74), and address gaps in knowledge (62%, 78) relative
to graded quizzes. Fifteen percent or fewer students reported
graded quizzes relative to the ungraded quizzes better helped
them identify strengths (13%, 16) and deficiencies (12%, 15),
set learning goals (15%, 19), or address gaps in knowledge

Ungraded Quiz Cohorts

p<0.001

Final Examination Average
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Table 3 First year students’ perception of which quiz format allowed them to better meet practice-based learning objectives at the University of

Utah School of Medicine MS2023

Practice-based learning objectives Graded quizzes Both equally Ungraded quizzes

Much more Slightly more Slightly more Much more
Identify strengths in my knowledge 4% (5) 9% (11) 23% (29) 28% (35) 36% (45)
Identify deficiencies in my knowledge 5% (6) 7% (9) 26% (33) 22% (27) 40% (50)
Set appropriate learning and improvement goals 5% (6) 10% (13) 26% (32) 16% (20) 43% (54)
Address gaps in my knowledge in time for the final 3% (4) 9% (11) 26% (32) 14% (18) 48% (60)

knowledge exam

(12%, 15), and the remaining students found no difference
between the quiz types.

Course Director Perception

Course Director feedback was organized into three themes:
constants, changes, and challenges.

Constants Course Directors stated that their approaches
to the quizzes generally remained the same. One said, “we
probably spent about the same amount of time preparing for
quizzes and ...making sure the questions were up to date.”
They also did not see a big difference in quiz performance
or quiz taking attitudes from students, stating, “I don’t recall
seeing any major differences in ... performance data on our
quizzes” and “most of the students do take this seriously.”

Changes Course Directors explained that students no longer
fought over quiz questions and answers: “It was ... the
standard [when] everything was a graded evaluation... the
students would nitpick everything.” Course Directors said
students were more honest about why they scored badly on a
quiz if they did, “... when we check in with students who are
below passing on each assessment in the ungraded realm...
we’re getting a lot more responses from students of, ‘Oh, I
know I blew that off or whatever.”” Course Directors said
students’ general approach to quizzes was also different as
they became more interested in learning for learning’s sake:
“I feel now that the students are probably more interested in
content for clarity as opposed to for getting test questions”
and “...the ungraded quizzes have allowed for more
questions about concepts and... ‘I didn’t understand this.””
Finally, Course Directors noted that students were more
stressed at the end of the course rather than throughout: “...
the antagonism and the entitlement that ... we used to see
from the students in the entire course is now really only in
the last two weeks.”

Course Directors said their own behaviors changed as
well. They are now willing to write harder questions: “we’re
a little bit more willing to test out some questions.” Course

Directors also noted that they were more anxious for their
students late in the course: “my anxiety has gone up for the
final.”

Finally, Course Directors noted that overall, their
relationships with students were better as a product of the
change. One said, “I think our relationship with students is
better... I feel like we’re more of a coaching environment
... we’re working as a team to help you understand this.”
Another noted, “instead of their feelings all being hurt that
they didn’t get it, they see now that ... we’re trying to help
them.”

Challenges Course Directors described new challenges that
accompanied the change. One was that it was difficult to
know which students truly needed help when some students
did not take the quizzes as seriously: “to really identify
those at-risk students can be a little more challenging.”
Another challenge was that everything rests on the final
exam: “I... feel for them... [it’s] such a high stakes exam.”
Finally, Course Directors stated that the challenge of Step 1
remained a constant: “[they are] overwhelmed by this life-
defining score that they’re going to get on this test that I
don’t feel like they can see beyond anything.”

Discussion

Results of this study support the concurrent use of
ungraded and graded assessments in medical education.
Specifically, students did not perform any differently when
quizzes were ungraded compared to graded (educational
effect) and almost all continued to give their full effort on
ungraded quizzes (catalytic effect). Additionally, ungraded
assessments did not negatively impact performance on the
graded final course exam or Step 1. Although there could
be a number of contributors to the increased final exam
and Step 1 scores in the ungraded cohorts, similar to prior
studies, our results suggest that students still take ungraded
assessments seriously and these assessments can drive future
learning on graded assessments [5, 14, 19].
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As shown in Fig. 4, the standard deviation for the
rankA metric increased and the number of students above
the arbitrary cutoff also increased to about 10% with the
ungraded cohorts. We interpret this to mean that some
students indeed took formative quizzes less seriously, but this
behavior was limited to a small number of students. Perhaps
this finding could also reflect an increased willingness for
students to experiment with new study plans or test-taking
strategies in the setting of an ungraded assessment. The
increased variance in the rank A measurement suggests that
students took a more variable, individualized approach to
ungraded quizzes, but without a dramatic overall decrease
in the perceived importance of their performance on quizzes.
This metric provides some insight into the behavior being
examined that does not rely on self-reporting.

The majority of students felt the ungraded quizzes
promoted course material mastery by helping them change
their learning behaviors to better identify strengths and
deficiencies, set learning goals, and address gaps in
knowledge as compared to graded quizzes, all elements of
assessment for learning. Perhaps not surprisingly, students
liked ungraded quizzes, even with the increased emphasis
on the final exam toward their overall course score. We were

Rank A (Quizzes - Final Exam)

-60-

T T T T
MS MS MS MS
2017 2018 2020 2021

Graded Cohorts Ungraded Cohorts

Fig.4 The mean and standard deviation for the change in rank (rank
A= average class ranking for quizzes minus the class ranking on the
final exam)for each of the four cohorts in the study period at Uni-
versity of Utah Schoolof Medicine. This is based on the assumption
that all students would give theirfull effort on all assessments. Posi-
tivechange values indicate improved performance relative to peers on
the final examcompared to the ungraded quizzes, possibly suggest-
ing decreased effort on the quizzes.The spread of the distribution of
this metric increased in the ungraded quizcohorts as measured by the
standard deviation, indicating that ungraded quizzesdid affect behav-
ior. However, the absolute number of students outside thearbitrarily
chosen gates of plus or minus 20 points was small

@ Springer

clear about the purpose of these ungraded quizzes, that
though they were not graded, students could use their scores
and accompanying feedback as indicators of how well they
were doing in the course. As such, students still perceived
these ungraded assessments as worthwhile, perhaps because
we were explicit about the purpose of such assessments
and our expectations that all students take the quizzes and
approach them seriously [8, 31-33]. Additionally, we found
that quiz performance, regardless of grading, predicted final
exam performance. This study provides a possible answer
to questions [3] about how faculty can combine the use of
ungraded and graded assessments.

Moreover, the faculty focus group data showed that
student and course director post-quiz discussions centered
around knowledge acquisition and understanding, not
student grades. This is an important shift in attitude because
students need to understand that learning is not just a
collection of facts that one regurgitates when needed, but
is about applying those facts to real-life situations—which
is what students will do when they practice medicine [9].
These findings model how combining ungraded assessments
with meaningful feedback can foster assessment for learning,
which is supported by literature that shows that ungraded
quizzes can promote long-term educational success for
students [3, 5, 8,9, 14, 19, 23, 24].

Assessment for learning turns the focus of assessment
back on the learner by identifying strengths and weaknesses,
so students can better learn the information instead of
performing for a single assessment. Our study utilized
multiple ungraded assessments throughout six courses in
the preclinical years, and without changing the final exam
significantly, performance on these summative course final
exams improved. Each of these ungraded assessments
included detailed feedback for students to use for their
learning and further development, and indeed, students felt
they learned the material better and were more supported in
this endeavor.

Finally, our data on faculty perspectives of ungraded
quizzes helps provide a more complete picture about
how this change has affected multiple stakeholders. Like
students, our course directors found ungraded quizzes to be
a positive change. Faculty were more willing to experiment
with questions that focused on concepts, instead of worrying
about writing “perfect” questions to avoid arguments with
students, changing the dynamic with students. They felt
that they had freedom to create more difficult, multi-step
questions. Asking more complex questions often requires
students to apply their knowledge in novel ways. This
supports Boulet’s research suggesting that assessments
which involve active production of knowledge result in
better learning [34]. Perhaps this lower-stakes environment
encouraged faculty to see whether students were indeed
learning rather than just performing [5].
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As many medical educators have experienced, when
high-stakes testing dominates the picture (i.e., prior to Step
1), the classroom dynamics change, and it complicates
using assessment for learning [32]. Akin to using ungraded
assessments to create an assessment for learning culture,
using a pass/fail grading system during the preclinical years
can contribute to assessment for learning, as compared with
a tiered grading system (e.g., honors/pass/fail, A/B/C/D/F),
which is known to increase burnout and stress in students
[35]. A cross-sectional study of preclinical grading and
United States Medical Licensing Exam (USMLE) scores
across 96 allopathic medical schools showed that pass/fail
grading does not negatively impact USMLE scores [4]. This
further supports the tenets of assessment for learning in that
grades need not be the driver for learning, in spite of high-
stakes exams. The recent move of USMLE Step 1 to pass/
fail and away from using numerical scores to rank students
[36] may also decrease student stress around this high-stakes
exam.

Several limitations of our study should be considered.
With any curriculum, iterative changes occurred in the
curriculum, including changes in course directors, adding
Team-Based Learning modules to provide some of the
content, and changes in quiz questions. Some faculty
included more difficult questions on ungraded quizzes,
though this was a very small number. It is possible, at least
in part, that these changes impacted our study findings.
It is also unclear if the decreasing strength of association
between quiz performance and final exam performance
is due to students thinking that the scores they attain on
ungraded quizzes are less important than the learning, the
change in the weight of the final exam toward the course
score, or some other unknown factor. We do not yet
know how the association between quiz and final exam
performance may be impacted by Step 1 changing to pass/
fail. Our data indicate that only a small portion of students
put less effort into ungraded quizzes, but this will require
further monitoring. There may be other confounding factors
we have not considered.

Multiple reports show changing the assessment
environment to support a learning culture is imperative to
students’ professional identity as physicians and continued
curiosity as lifelong learners [25, 32]. Additionally,
Heeneman posited that learner perception of an assessment’s
purpose is key to supporting learning [31]. We believe
that shifting to a time-flexible and non-proctored testing
environment and allowing students to keep notes they took
after reviewing ungraded quizzes created a non-threatening
testing environment. This type of climate fosters the use
of formative assessment feedback for growth [22]. We
continued to use a quality assurance process to ensure quiz
questions promote content mastery. Thus, we recommend

that if other schools move to ungraded assessments, they
ensure that assessments have validity and appropriate item
difficulty and discrimination [37, 38].

Conclusions

Medicine is a field of lifelong learning, and developing self-
directed learning and reflective skills early in training is
critical to success [39]. Our study showed a combination of
ungraded and graded assessments can promote self-directed
student learning, while still ensuring content mastery.
By moving to ungraded quizzes early in medical school,
we intended to send a clear message to students that our
institution’s educational focus is on effective learning. We
involved students as part of this conversation, which can help
ensure that students understand the benefits of formative
assessment for their learning [8, 40]. Given that student and
faculty satisfaction is strong and that ungraded quizzes do
not compromise overall learning, we plan to continue with
ungraded quizzes in the preclinical years of our curriculum.
Further, we have now expanded the use of ungraded quizzes
to the very first course of our curriculum (Foundations) and
will continue to monitor student performance.
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