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Proce f Adopting
Outcomes-Based Grading in Your Course

Qll lfngmgering & Applied Science Katherine Ramos, PhD
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Introduction slide.

Clarify the abstract was submitted however a change wanted to be made to indicate
this is not “the” way to adopt but a process that was taken to adopt outcomes-based

grading in my course.



Where do grades come from?
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Slide to get a get a conversation going.



@ “Grading systems started as ranking systems... Their original

purpose was never about teaching or marking how much a
student learned in a course... [rather,] students were ranked
by social class standing of their families” (Inoue, 2021).

1785: Yale 1877: Harvard 1897: Mount Holyoke College
Optimi Students placed in A: 95-100
Second Optimi one of six “divisions” B: 85-94
Inferiores using o - 100 scale C: 76-84
Perjores D: 75

| E: anything below 75
|

By 1910s: most schools have some kind of class ranking/grades.

1817: Williams & Mary 1886: Harvard By 1940s: A-F / %/ and 4.0 scale are dominant. Colleges begin
No1 Five “classes™: using high-school grades in admissions decisions. Employers use
xgj LIomiv,v grades in hiring decisions. Grades become a legible, standardized
No‘4 message about the quality of a student (Bagley 2020).
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Let’s take a look at the history of where grades come from. The data presented in
these slides is adapted from a wonderful workshop | participated in over the summer

at the ASEE RMS conference in workshop called, A Beginner’s Guide to Ungrading &
Alternative Assessment.

For the first several hundred years at Harvard, students were categorized according
to their families' social class standings. The technologies for ranking and grading

students, while not resembling today's systems, were designed to categorize groups
based on the social worth or standing of their families.

The first known instance of grading in a way that is similar to what we do today dates
back to 1785. The president of Yale, Ezra Stiles, created a four category scale that is

similar to the A-F grading scale that most schools use today. Ranging from best,
second best, lower..

We then see a variation of this type of ranking system until the introduction of the A-
E (now F) scale that tied a letter grade to a numerical and percentage scale.



@ “Perhaps the most dangerous bias in grading is its

inherent ranking of people and what that ranking suggests
not just about what students have learned in classrooms
but their very worth as people in society” (Inoue 2021).
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Worst
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The rationale behind grading in educational institutions may appear evident, yet it
prompts us to consider the true insights these grades provide.

How effectively do they convey the extent of our students' learning in our courses?
To what degree are they descriptive, and how do they assist students in
comprehending their strengths and weaknesses in the subject area?

If we struggle to find satisfactory answers to these questions, why do we continue to
depend on grades as the primary or exclusive method of evaluating students?



Are grades effective tools for helping
students learn?

A study found that 80% of college students base their 8 O %

self~worth on their academic success (Crocker, 2002).
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Are grades really effective tools for helping students learn? Can you think of ways
these tools may or may not be beneficial to your students? Can you think of ways
that they may be harming your students rather than helping them?



Are grades effective tools for helping
students learn?

* Grades are not good feedback (Schinske & Tanner 2014; Butler & Nisan 1986).

* Grades flatten the nuances of student learning (Stommel 2020).

* Grades stifle intrinsic motivation (Butler, 1988; Crooks, 1988; Pulfrey et al., 2011).

+ Grades are biased and inconsistent (Malouff 2008; Moss-Racusin et al. 2012; Gillis 2019).

* Grades close down conversation and dialogue (Clarke & Talbert 2020).

* Grades punish failure instead of reward growth (Pulfrey et al. 2011; Feldman 2020).

* Grades reinforce teacher/student hierarchies (Inoue 2004).

* Grades encourage competition over collaboration (Howitz, Mcknelly & Link 2021).

* Grades encourage conformity over risk-taking (Kohn 2006).

+ Grades incentivize getting good grades (cheating, shortcuts) (Kohn 2006; Schultz-Bergin 2020).
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What does the research say about this? Let’s us review...



» Bias and Discrimination

How do traditional
g rading Sy stems » Socioeconomic Factors
disproportionate ly » Cultural Differences
effect underserved > Language Barriers
and marginalized
students?

» Historical Educational Disadvantages

» Access to Opportunities
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There are many that traditional grading system can be disproportionately impacting our students
from traditionally underserved and marginalized backgrounds. Some of the ways include:

Bias / Discrimination — everyone has biases, that can be unconscious or implicit, these have
shown to impact students from certain racial/ethnic backgrounds who may receive a lower grade
due to biased perceptions and stereotypes help by teachers.

Socioeconomic — access to resources, how might students from low-income backgrounds face
challenges in meeting the same expectation as their more privileged peers ?

Cultural Difference / Language Barriers — each can impact how a student is perceived to have
learned the material

Historical Edu. Disadvantages — student from historically underserved communities may face
disparities that are a result from inadequate school resources, limited access to quality education,
and systemic discrimination

Access to Opportunities - Results from traditional grading can then lead to high impact on
opportunities that depend on these grades — such as scholarships, internships that further
exacerbates educational disparities and can lead to high stress and anxiety



Ungrading

% Minimal Grading % Mastery-Based Grading
% Community-Based Assessment % Self-Assessment & Metacognition
% Contract Grading % Authentic Assessment

% Specification Grading
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How is ungrading defined?
Ungrading: An effort to decenter the focus on traditional grades and instead put

learning at the center of higher education. (Blum 2017, 2020)

Ungrading is a broad term for the many ways we can assess our students in a way
that promotes growth and learning.

Minimal Grading - What would it look like to grade less and more simply?
Community-based Assessment — How can we promote the social, collaborative
aspects of learning?

Contract Grading - What does success in your class look like for each individual
student?

Mastery-Based Grading - How can we prioritize evidence of mastery (over
averages/partial credit)?

Specifications Grading - How can we center student growth, choice, and eventual
mastery?

Authentic Assessment - How can we mirror the kinds of evaluation/feedback we
experience in the workplace or public life?



Mastery—Based Grading

* Learning for Mastery. (Benjamin S. Bloom 1968).

A clear list of learning objectives/outcomes.
Students are given access to a list of learning objectives and what skills are necessary
to meet those objectives.

g Assessment of mastery instead of partial credit.

Student work is graded based on mastery of the associated learning objective(s) using
a scale from “no mastery shown” to “full mastery demonstrated”.

Eventual mastery matters.

Students are given multiple attempts to demonstrate mastery and are not penalized
for failing to demonstrate mastery on earlier attempts. Students are given
opportunities to revise, resubmit, and/or retry their work.

% Engineering & Applied Science Adapted from: An Intro , Sharona Krinsky
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Since the early introduction of Mastery Learning by Bloom in 1986, there has been a
compelling argument to prioritize individualized instruction, feedback, and students

mastering content before progressing.

What is Mastery-Based Grading at a glance?

Mastery-based grading is an approach to grading that involved three key features (as
presented in slide).



Ungrading Example — Statics

GEEN2851/MCEN2023/CVEN2121  Staties for Enginoers Summer 2023

SYLLABUS - Statics for Engineers

Instructor: Katherine Ramos, Ph.D.
Office: DLC 178
Meeting Times: Lectures: M-F 9:20 -10:55 AM
ITLL 180
Office Hours: A CTh 11:00 - 11:30 AM Immediately After Class

Course Objectives: After this course, you will be able to:

Design a static system to support a load given specific constraints.
Evaluate forces in static structures and critique design decisions.
Predict forces in static systems and potential problem areas.
Apply engineering problem analysis techniques to solve a range of
problems. These techniques include drawing free-body diagrams
and problem layout.
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I’d like to walk us through an example of my own journey in adopting objectives-
based grading in my statics course, to show how this could be implemented.



Ungrading/Grading Example — Statics

Grading: The course grade will be based on a combination of group work and individual accom-
plishment:

Individual work: (85%) l-;valumi:u Score |

e Homework (15%)

e Class Participation, Attendance, Professionalism (10%)

o Assessments* (60%)
Group work: (15%)

e Mini Projects/Workshops
* Design Project

e Report
e Peer Performance Review ;
[ *Assessment will be graded using Outcomes-Based Grading. ]
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It can be overwhelming to think about changing your entire course, so start where
you can. In my course, | choose to modify the largest category of course components
that | felt would make the most impact — EXAMS. Note that | have moved away from
using the words exams in my course to using Assessment. An entire page is dedicated
to explaining Outcomes-based grading in my syllabus to give students a clear
understanding of how this potentially new concepts works.

How should we interpret the terms "mastery,

proficiency," and "adequate

progress"? One perspective is as follows:

Beginning: Recognizes pertinent information from the problem statement.
Adequate progress: Effectively establishes the problem for analysis.
Proficiency: Applies a correct or partially correct approach but may overlook
key elements, such as unit conversions or incomplete work.

Mastery: Successfully applies foundational and recently acquired knowledge
to the problem, producing a correct and comprehensive analysis without
errors.

11



Defining your Course Objectives/Outcomes

Assessmen tl

Learning Management System — Canvas

o Outcomes

GEEN 2851: Statics for Enginaer
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A good place to start is by defining your course objectives/outcomes. This was
accomplished by taking each previous exam (now termed assessments) and
identifying the objective of each question. From here, these objectives were
generalized to account of various concepts that were meant to be learned.

At CU Boulder we use Canvas as our learning management system. Luckily for me
Canvas has a way to document/track course outcomes. This does require a few
setting adjustments and it’s important to note that grading can be somewhat difficult
to incorporate into the final grade.
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Explaining Outcomes-Based Grading

Understanding Outcomes-Based Grading
Average Evaluation Percentage
Student Learning Canvas
1 2 Score (AES) ~ available per
----- Proficiency Level Assessment Grades | pscessment
AES
Assessment 1 AES per SLO % =7.5x% T Up to 30%
Decaying Average Previous Score is
Re-Assessment 1 = (AES * 0.35) replaced/updatedto  Up to 30%
+ (New AES * 0.65) reflect growth

Decaying Average of Previous Score is
Assessment 2 SLO 1~-4 and establish  replaced/updatedto  Up to 52.5%

AES forSLOS5~7 reflect growth
Decaying Average of Previous Score is
Final Assessment SLO 1~7and establish  replaced/updatedto  Up to 60%
AES forSLO 8 reflect growth

Why are we using Decaying Average?

A decaying-average formula gives more weight to more recent assessment scores. Decaying average is based on the assumption that you —
with more instruction, support, and practice—will progressively increase your knowledge, comprehension, and skill, while also decreasing
the frequency of errors and incorrect answers. The formula is intended to produce scores that more accurately reflect learning
progress on student learning outcomes —i.e., where you end up, rather than where you started out.

How do I interpret my Canvas Assessment Grades?

Canvas unfortunately does not allow us to integrate Outcomes-Based Grading effectively when calculating final grades. We will therefore
use each Assessment assignment as a Progress Grade. With each A and R your grade will be replaced/updated to
reflect your learning growth.

Ql Engineering & Applied Science
) R
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As this concept may be new to many of your students, it’s important to be as clear as
you can up front. | created the following graphic and posted this to Canvas and
welcomed students in class to ask as many questions about the method as they could
think of to ensure everyone was comfortable with this concept.
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Assessment Feedback

Assessmeat 1
Feedhack

SLOS Fquithrivm shost 3 part

Frohlem 2. 30 Momeste shaut 3a Axi

Feedback is key in this approach. Unfortunately, this proved to be difficult within
Canvas and other grading systems like Gradescope. | opted to use a spreadsheet*
that | would then export and attach to the assignment on Canvas. This way, | was
able to provide detailed feedback on each learning objective and break down each
concept into smaller parts to help students identify gaps in their knowledge.

The example above shows a student who took the first assessment and the first re-
assessment opportunity. As shown, there is major improvement. *Intend to show the

spreadsheet used to grade assessments.
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Assessment Feedback

Assessment 1 — Progress Grade

Evaluation Scores for Mastery Avg. Eval. Score Score Translation

Student Leaming Objective 1 3.00 563
Student Leaming Objective 2 34 589

doing the following malyss M = w £ 1 ¥, your Student Leaming Objective 3 3.00 5.63
Student Leaming Objective 4 243 458

Grand Total 2170

Out of : 30

Decaying Average — 65/35

Evaluation Scores for Mastery Avg. Eval. Score  Decaying Avg  Score Translation

Student Learning Objective | 3.67 343 6.44

Student Leaming Objective 2 4.00 3.70 6.94

- Student Leamning Objective 3 4.00 365 684
Student Learning Objective 4 3.67 323 6.06

Updated Grand Total 2628

Outof : 30
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Feedback is key in this approach. Unfortunately, this proved to be difficult within
Canvas and other grading systems like Gradescope. | opted to use a spreadsheet*
that | would then export and attach to the assignment on Canvas. This way, | was
able to provide detailed feedback on each learning objective and break down each
concept into smaller parts to help students identify gaps in their knowledge.

The example above shows a student who took the first assessment and the first re-
assessment opportunity. As shown, there is major improvement. *Intend to show the
spreadsheet used to grade assessments.



Comparison of Summer 22 — Summer 23
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Assessment Assessment Final
1 2 Assessment

A side-by-side comparison of the grade distribution from the previous summer to this
summer is presented.

Important take-away:

Greater improvement in learning objectives from one assessment opportunity to the
next in Summer 2023. Note, re-assessment 1 is not included as it was not offered in
Summer 2022.

Summer 22 — 13 students

Summer 23 — 19 students

*Looking ahead, it is feasible to undertake a study that compares the performance of
this course with the standard course offered in the Fall semester (taught by a
different instructor using traditional grading methods). To initiate a research study,
our program could commence by submitting a proposal through the Institutional
Review Board (IRB). An approach to consider involves implementing the outlined
process from this presentation and subsequently comparing the performance of one
cohort with the next. Special consideration would be given to key metrics, including
Bias, Discrimination, Socioeconomic Factors, Cultural Differences, Language Barriers,
Historical Educational Disadvantages, and Access to Opportunities.
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Student Surveys

This semester we incorporated outcomes-based grading in an effort to more accurately reflect learning
progress. What (if any) did you feel was a strength(s) of using this approach?

“It gave specific feedback to us on what subjects we did and did not understand, and let us pinpoint subjects to fix our understanding”
of.”
“I feel like using this approach gave me the opportunity to show improvement ...”

“I feel like this process does focus more on if a student grasp the knowledge and is not focused so heavily on ensuring there are no algebraic
mistake. I feel like it allows the instructors to focus on how a student solved a problem rather than just getting to a correct answer.”

“It gave a better overview of what we should be learning as a whole, rather than just memorizing formulas.”

“I liked this approach. In my opinion, it feels more like the goal is to learn and that grades are more a reflection of your progress than in
traditional courses.”

000006

Engineering & Applied Science

DO BOULDER

Here are a few excerpts of what my students were saying about this new approach.
Let’s highlight a few themes here.
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StUdeTlt Surveys — Areas for improvement

This semester we incorporated outcomes-based grading in an effort to more accurately reflect learning
progress. What (if any) improvement(s) could be made regarding this approach?

@ “The problems rarely targeted a single SLO, meaning it became muddled. Having dedicated questions only addressing one SLO at a time
may be best.”

@ “I noticed that if you did poorly on a re-assessment you were pretty heavily punished even if you only did one question.”
@ “I think that the it should be more weighted towards previous good scores.”

@ No

Yes

@ “I still kind of wish the questions were more compartmentalized”

If given the option, would you choose to be assessed via
outcomes/objectives-based grading again (in this course specifically)?

16 responses
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Here are a few excerpts of what my students were saying about this new approach.
Important takeaways:

Since this was the first time | incorporated this into the course, there is most certainly areas
for improvement. One highlighted by my students was the need to break out the student
learning objectives further (e.g., creating subsets for each — Under SLO4 (Moments), we
could break these out to include moments for each of the following 4.1) Identify the moment
of a force and 4.2) calculate its value about a specified axis. 4.3) Define the moment of a
couple. etc.)

Important to note that some students did mention they would prefer that the decaying
average be increased contrary to some of these statements indicating it’s a delicate balance
on setting that threshold. Common practice is to set this decaying average at 65/35 (which
means the most recent score will be weighted as 65% of the grade, while the total of all other
scores will be weighted at 35%). Have seen these threshold set anywhere from 60/40 to
80/20.

Example student responses.

“I would put more weight into the reassessments and regrading as that shows signs of development and growth. ”

“it seems unfair that improvement in a topic only *partially* replaces the grade of mastery originally scored. It means if | did
really bad in a topic at first, studied really hard, then mastered it down the line, | dont get as rewarded for progress since the
first bad grade pulls it down.”
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Tips for getting started

O No matter what you change, communicate why you are doing something different.

Having a conversation on the first day of class or making a video can be helpful where you explain your motivation behind this change.

Q Provide opportunities for students to make choices.

For example, allow student to choose which student learning objectives they would like to be re-assessed on.

Q Ask students to present their work to each other.
Q Simplify your grading schemes.
Q Provide opportunities for ungraded revision or unpenalized reattempts.

Q Don't feel that you have to change your entire course. Some change is better than no change.
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A few tips that can help get your started. Feel free to reach out to me. | had a lot of
help and coaching from different teaching and learning centers at my universities and
others! There are even ungrading learning communities that you could reach out to
and connect with. The important note here is to communicate with your students as
much as you can before, during and after this implementation to ensure everyone
feels they are a part of the process.
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Good Luck!
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Contact:

Katherine Ramos

Email:
Katherine.Ramos@colorado.edu

Feel free to reach out to connect. I’'m happy to help if | can.
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