
Implementing Specifications Grading
Into College-Level Courses That Use Projects

Jason Elsinger, Ph.D.

Department of Mathematics
Lewis University

SIMIODE EXPO
February 9, 2024

Jason Elsinger (LU) Specs Grading With Projects February 20, 2024 1 / 44



Criteria for Evaluating Grading Systems
1 Uphold high academic standards

↓ rigor =⇒ ↑ student satisfaction

2 Reflect the learning outcomes
Which parts of the course?

Which learning outcomes exceptionally well or not at all?

3 Motivate students to learn (vs. performance orientation)

points-based system =⇒ turns education into a game

4 Motivate students to excel

built-in incentives to demand strong performances to earn credit

5 Reduce stress
6 Make students feel responsible for their learning (earned vs. given)
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References on Specs and Standards-Based Grading

Grading for Growth by David Clark and Robert Talbert

Specifications Grading by Linda B. Nilson

How Learning Works by Ambrose, Bridges, Lovett, DiPietro, Norman

Learner-Centered Teaching: Five Changes to Practice by Maryellen Weimer

Applying a Standards-Based Grading Framework Across Lower Level
Mathematics Courses (with D. Lewis)

https://www.tandfonline.com/doi/full/10.1080/10511970.2019.
1674430

Specifications grading into college mathematics courses using a
points-based system (In Preparation)
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Main Features of Specs Grading

1 Students are provided with a clear list of learning objectives (LOs)
2 Final grades are based on how many LOs are successfully completed
3 Students are provided ample opportunities to reassess previous

unsuccessful LOs
4 Attempts are graded using a 0-3 scale, and only the best mark is kept
5 Students can master a LO up to two times, yielding a max of 6

knowledge points
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Institutions and Courses

Courses:
Contemporary Math
Differential Equations
Calculus 3
Cryptology and its History
Precalculus
Geometry and its History

Linear Algebra
Business Calculus
Elementary Statistics
Calculus 1
College Algebra
Probability and Statistics

Florida Southern College:
Private, Liberal arts
Around 2,400 students
Class sizes: 13, 25
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Course Design by Learning Outcomes (Statistics)
Course is split into separate standards grouped into 4 Big Questions.

Sampling: Where does data come from?
Organization: How can data be organized best?
Probability: How do we describe chance?
Inference: How do we draw conclusions from data?

Each module contains individual learning outcomes.Elementary Statistics Learning Outcomes

Sampling: Where does data come from?

1.1. Definitions. Describe an example of a statistic or parameter, or answer a conceptual question.

1.2. Descriptive Literacy. Describe the population, sample, variable, statistic, or parameter for a
given situation.

1.3. Sampling Techniques. Indicate the sampling technique used in a given experiment or give an
example that demonstrates a technique. Describe the steps to draw a simple random sample, and
use random numbers to showcase the steps.

1.4. Bias. Determine if a sample collected contains bias and indicate clearly what that bias is.

Organization: What are di↵erent ways to organize data?

2.1. Graphics Literacy. Determine information from a given statistical figure.

3.1. Measurements. Calculate measurements based on given sample data.

3.2. Shape & Spread. Describe how a given measurement is a↵ected by outliers and use given
measurements to analyze a sample.

3.3. Outliers. Use an outlier test to determine whether a given data point is an outlier.

Probability: How do we describe chance?

4.1. Probability. Calculate the probability of an event involving dice, data from a sample, etc.

4.2. Law of Large Numbers. Describe the Law of Large Numbers. Analyze a situation using the
Law of Large Numbers.

5.1. Discrete vs. Continuous. Determine whether a given random variable is discrete or continuous.

5.2. Probability Distribution. Determine whether a given distribution is a probability distribution.

6.1. Normal Distribution. Describe the normal distribution and use a statistical software to calcu-
late a probability.

6.2. Sampling Distribution. Describe how to create a sampling distribution for means or another
sample statistic.

6.3. CLT. Use the Central Limit Theorem and a statistical software to calculate a probability associ-
ated to a sample mean.

6.4. CLT Description. Describe the Central Limit Theorem and any relevant formulas.

Inference: How do we draw conclusions from data?

7.1. Confidence Interval µ. Use a statistical software to find a confidence interval for the mean
from one sample and interpret the result.

7.2. Confidence Interval Concepts. Answer conceptual questions based on critical value, margin
of error, or level of confidence.

8.1. Hypothesis Test Definitions. Recite the definition of terms related to hypothesis testing.

8.2. Hypothesis Test µ. For a given scenario concerning a population mean, write appropriate
statistical hypotheses, and make a conclusion based on a given P -value or test statistic.

8.3. SPSS µ. For a given set of hypotheses concerning a population mean, use a statistical software
to find sample data such as sample mean, test statistic, and P -value.

1

Jason Elsinger (LU) Specs Grading With Projects February 20, 2024 6 / 44



Determining Final Grades (Elementary Statistics)

Homework points vs. Knowledge points

(27 LOs = 162 possible; 90% = 146, 80%=130)
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Advantages

gives students more autonomy
students learn from their mistakes
students became more aware of simple mistakes
writing improved
students attended office hours and took them seriously
effects of partial credit reduced
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Oreo Project (Elementary Statistics)

Do Double Stuf Oreos really have twice the filling?
Collected data in-class using knives and scales
Google sheets for real-time data collection

Google Doc (can use for groups)
https://docs.google.com/document/d/1ky781aBvevqWeMS_
vZW8UY1y8rMOr9rX8O_xLWnHexg/edit

Use a Google Sheet to collect data from everyone in real time!

Making Data Meaningful (Parts 1 & 2)
https://unece.org/statistics/publications/
making-data-meaningful-part-1
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Criteria for an A

Overall (Final Submission)
Title page, page numbering, catchy but accurate title
Abstract
Proper grammar throughout
Appropriate length in every section
All figures/graphs properly labeled
References (more than one)
In-line citations
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Example of A Work
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Example of A Work
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Criteria for a B

Overall (Final Submission)
Title page, page numbering, catchy title
Abstract
Proper grammar throughout
Appropriate length in every section
All figures/graphs properly labeled
Reference (more than one)
In-line citations
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Criteria for a C

Overall (Final Submission)
Title page, page numbering, some title
Abstract
Decent grammar throughout
Appropriate length in every section
All figures/graphs properly labeled
References (more than one)
In-line citations

Jason Elsinger (LU) Specs Grading With Projects February 20, 2024 14 / 44



Criteria for an A

Introduction (Part 1)
History of Oreos, and the introduction of different types
Reference/discuss previous studies
Description of the question
Describes purpose of the study
Appropriate length (1-2 pg, double spaced)
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Example of A Work
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Criteria for a B

Introduction (Part 1)
History of Oreos, and the introduction of different types
Reference/discuss previous studies
Description of the question
Describes purpose of the study
Appropriate length (1/2 - 1 pg, double spaced)
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Example of B Work
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Criteria for a C

Introduction (Part 1)
History of Oreos, and the introduction of different types
Reference/discuss previous studies
Description of the question
Describes purpose of the study
Appropriate length (1 paragraph, double spaced)
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Example of C Work
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Example of Not Yet Passing
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Criteria for an A

Results (Part 2)
Includes plots (boxplots, histograms, QQ-plots)
Describes the shape and other relevant features of plots
Presents quantitative statistics clearly
Describes/Interprets the quantitative statistics
Assesses the assumption of normality
Show details of the hypothesis test (added later)
Conclude the hypothesis test correctly (added later)
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Criteria for a B

Results (Part 2)
Includes plots (boxplots, histograms, QQ-plots)
Describes the shape and other relevant features of plots
Presents quantitative statistics clearly
Describes/Interprets the quantitative statistics
Assesses the assumption of normality
Show details of the hypothesis test (added later)
Conclude the hypothesis test correctly (added later)
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Example of B Work
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Example of B Work
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Example of B Work
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Criteria for a C

Results (Part 2)
Includes plots (boxplots, histograms, QQ-plots)
Describes the shape and other relevant features of plots
Presents quantitative statistics clearly
Describes/Interprets the quantitative statistics
Assesses the assumption of normality
Show details of the hypothesis test (added later)
Conclude the hypothesis test correctly (added later)
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Example of C Work
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Example of C Work
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Example of Not Yet Passing
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Criteria for an A

Methodology (Part 3)
Describes sampling procedure, units, etc.
Describes the statistical test to be used (and P-value or CI method)
Describes the assumptions needed and necessary formulas
Revisit QQ-plots and assessment of normality
Describes hypotheses, level, and power used clearly
Describes the possible errors that occur (type I and II)
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Criteria for a B

Methodology (Part 3)
Describes sampling procedure, units, etc.
Describes the statistical test to be used (and P-value or CI method)
Describes the assumptions needed and necessary formulas
Revisit QQ-plots and assessment of normality
Describes hypotheses, level, and power used clearly
Describes the possible errors (types I and II)
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Example of B Work
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Example of B Work
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Example of B Work
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Criteria for a C

Methodology (Part 3)
Describes sampling procedure, units, etc.
Describes the statistical test to be used (and P-value or CI method)
Describes the assumptions needed and necessary formulas
Revisit QQ-plots and assessment of normality
Describes hypotheses, level, and power used clearly
Describes the possible errors that occur (type I and II)
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Example of C Work
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Example of Not Yet Passing
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Criteria for an A

Discussion (Part 4)
Describes possible errors
Interprets the results section properly
Describes possible lurking variables
Describes possible sources of bias

Recommendations (Part 4)
Describes what could have been done differently
Addresses potential issues
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Criteria for a B

Discussion (Part 4)
Describes possible errors
Interprets the results section properly
Describes possible lurking variables
Describes possible sources of bias

Recommendations (Part 4)
Describes what could have been done differently
Addresses potential issues
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Example of B Work
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Criteria for a C

Discussion (Part 4)
Describes possible errors
Interprets the results section properly
Describes possible lurking variables
Describes possible sources of bias

Recommendations (Part 4)
Describes what could have been done differently
Addresses potential issues
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Example of C Work
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Thank you!

Jason Elsinger jelsinger@lewisu.edu

Applying a Standards-Based Grading Framework Across Lower Level
Mathematics Courses (with D. Lewis)
Elsinger, J., Lewis, D. (2020). PRIMUS, 30(8-10), 885-907.

Specifications grading into college mathematics courses using a
points-based system (In Preparation)

Using technology to aid in implementing specifications grading
(In Preparation)
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