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Motivation

STUDENTS TRADITIONAL REPEATED
LEARN ASSIGNMENTS PRACTICE
DIFFERENTLY ARE STATIC LEARNING

Our goal is to help every student learn
at their own pace and reach mastery.



Our Objectives

1. Enable students to practice solving
different variants of same concept
repeatedly until mastery.

2. Incentivize students to repeat
questions until mastery is
achieved.

3. Provide real-time feedback about
their current mastery level to the
student.




|[LR] Student-Question Model

3 Parameter Logistic Model to describe the interaction between
students and questions. The question response function is given
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student three dimensional
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4 West, Matthew, Geoffrey L. Herman, and Craig Zilles. "Prairielearn: Mastery-based online problem solving with adaptive scoring and recommendations driven by machine learning." 2015 ASEE Annual Conference & Exposition. 2015.



Model Analysis

o; = Ability of student ¢

a; = Discrimination of question j
3; = Difficulty of question j

v; = Chance of guessing question j

0; = (a5, B5,7;)

prob. F;; of question j correct

-2 0 2 4 6 8 10
student ability o;

5 West, Matthew, Geoffrey L. Herman, and Craig Zilles. "Prairielearn: Mastery-based online problem solving with adaptive scoring and recommendations driven by machine learning." 2015 ASEE Annual Conference & Exposition. 2015.



Neural Network

put layer

input layer
hidden layer 1 hidden layer 2
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Dense Network
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Reservoir Computer
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Real Time Feedback + New Variant Feature

02 | Introduction to ML

02 | Introduction to ML

Identify the type of machine learning used in the following scenario. Identify the type of machine learning used in the following scenario.

Scenario: An algorithm clusters thousands of aircraft flight trajectories based on similarity without knowing what Scenario: A Mars rover improves its navigation by exploring terrain and receiving feedback based on safe travel.
each group means.

(a) Supervised Learning (a) Supervised Learning
(b) Unsupervised Learning (b) Unsupervised Learning
(c) Reinforcement Learning (c) Reinforcement Learning
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Implementation

LOBOLEARN

HOME ABOUT COURSES RESOURCES

Our Courses

ME 461/561: Machine Learning for Aerospace

J}ﬁ{”ﬂ s (ML4A)

Instructor: Dr. Wenbin Wan

Offered: Summer 2025
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© The University of New Mexico, Albuquerque, NM 87131, (505) 277-0111
New Mexico’s Flagship University
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Designing Course

LobolLearn

B Access = Assessments @ Files = LTI L Settings
AID Students Scores Mean Score Mean Duration

Worksheets
@B Worksheet 01 WS01 18 BT ) 10min3s
@83 Worksheet 02 WS02 13 S | 22min9s
B8 Worksheet 03 WS03 19 I | 10 min
@88 Worksheet 04 WS04 14 S | 12 min 555
@88 Worksheet 05 WS05 14 — 1 8 min 23 s
W88) Worksheet 06 WS06 16 | 7min41s
(WS?) Worksheet 07 WSo07 10 [ 5min22s

Download ME 461 561 Summer2025 assessment stats.csv (includes more statistics columns than displayed above)
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Score Statistics
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Worksheet 1: Score statistics

number of students

Number of students
Mean score
Standard deviation
Median score
Minimum score
Maximum score
Number of 0%
Number of 100%
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18

97%

14%

100%

40%

100%

0 (0% of class)
17 (94% of class)

Download ME 461 561 Summer2025 WS1 score stats.csv. Data outside of the plotted range is included in the last bin.



Duration Statistics
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Worksheet 1: Duration statistics

6.0

55

5.0

4.5

4.0

354

30

number of students

12m

duration

Mean duration
Median duration
Minimum duration

Maximum duration

Download ME 461 561 Summer2025 WS1 duration stats.csv. Data outside of the plotted range is included in the last bin.
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Duration vs Score Analysis
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Worksheet 1: Duration versus score
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Each point is one student assessment. Points beyond the plot range are plotted on the edge.



Consistent Performance over Time

Worksheet 1: Score statistics by date
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start date
4

Download ME 461 561 Summer2025 WS1 scores by date.csv.

Each day shows a histogram of the scores on this assessment for that day. The widths are scaled relative to the maximum value across all bins and days. The thick black horizontal lines are the
mean scores for each day.
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New Variant Statistics

WS1: Worksheet 01

Total points: 50/50 Assessment is closed and you cannot answer questions.
Question Value Variant history Awarded points
Worksheet 01

WS1.1. 01 | Introduction to ML 10 [ 33% ] 100% ] 10 /10
WS1.2. 02 | Introduction to ML 10 [ 0% ] 100% | 10 /10
WS1.3. 03 | Introduction to ML 10 100% 10 /10
WS1.4. 04 | Introduction to ML 10 100% 10 /10
WS1.5. 05 |_Introduction to ML 10 0% J 0% | 10 /10
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Identifying Challenging Questions

Difficulty ranking: attempts needed for full marks (per question)
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Overall Analysis
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Worksheet
w07 W06 W05 W04 W03 W02 WOl

Average attempts to first 100 % - by worksheet & question
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Thank you!

Questions & Discussion

LOBOLEARN
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