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Problem 1

Problem 2You have 23 pieces of candy and 
want to distribute them among 5 
friends. 
How many candy will each friend 
get? 

Why



Why

Problem 1

Problem 2What is the surface 
area of a wine glass? 



Why
Comparison of graduation rates based 
on URM status of engineering students 
at Fresno State



How  Reform calculus curriculum

• Mini-lectures with activities, 

projects

• Learning assistants

 Training and support for 

instructors

• Workshops and networking

• Online resources

 Support systems and resources for 

students

• Collaboration with tutoring 

services



How: Curriculum 
Development



How: Curriculum 
Development

Erica Rutter
UC Merced
Calc II
Fully inverted

Keith 
Thompson
UC Merced
Calc I and Calc 
II
Partially 
inverted

Khang Tran
Fresno State
Calc I and Calc 
II
Partially 
inverted

Comlan de 
Souza
Fresno State
Calc II
Partially 
inverted

Lei, Yue
UC Merced
Calc I
Fully inverted

Fully and partially inverted classes

Teaching materials
• Lecture notes
• Pre-lecture notes
• Discussion worksheets
• In-class worksheets
• Projects, etc



Online Resources 
Two repositories developed on Box (online 
cloud storage) 
• Repository 1 sorted by developers
• Repository 2 sorted by topics and 

teaching material types

For some courses Canvas template has 
been created



Repository 
2

Repository 
1



Open Educational 
Resources (OERs)
A portion of teaching materials has been 
published as OERs
• Each OER has a sharable public link
• OERs are included in the Learning Lab’s 

LLAD



Some stats
Student and instructor 
participation

Campus    Students (AY 21/22, 22/23, 
23/24)

Instructors

UC Merced 2422 6

Fresno State 1762 33

Campus    Students (AY 21/22, 22/23, 
23/24)

Instructors

UC Merced 1693 5

Fresno State 851 16

• Calculus 1

• Calculus 2



Assessment

The course 
prepared me for 
more advanced 
math

The course helped me 
understand how math is 
applied in STEM

p’s 
> .05

8-point 
scale



Satisfaction with course 
components
Minilectures Projects

p’s 
> .05



Learning assistants are 
recognized as resources
Campus 
comparison

Course 
comparison

p’s 
> .05



Impact-6 Hlm Models 
Tested
• Base+ STEM 

PsycH factors 

Level 1: 
Gender, 
URM Status* Frist-
Gen 
Status**, home inc
ome*,  high school 
grades**

STEM Psych:  Identity, 
Efficacy, Belonging*

Level 2: 
Class enrolled

BASELINE + SIG* PSYCH 
FACTORS + CLASS FACTORS

Level 1: 
 Gender, Frist-Gen 
Status**, home income*, 
high school grades**

Math Psych: : Interest**, Self 
Concept*, Anxiety;   

Level 2: 
Class enrolled**, Proportion 
First Gen*, Proportion UMS 

BASE + STEM + MATH 
PSYCH

Level 1: 
Gender, Frist-Gen 
Status**, home 
income*, high school 
grades**

Math-Psych: Interest**, 
Self Concept*, 
Anxiety; STEM Psych: 
Identity, Efficacy,  
Belonging,

Level 2: 
Class enrolled**

SIG = significant Psyc factors only 

* p < .05  
**p<.001

BASE+ MATH PSYCH 
FACTORS 

Level 1: 
Gender, Frist-Gen 
Status** , home 
income**,  high 
school grades**

 Math-Psych: Interest**, 
Self Concept**, 
Anxiety; 

Level 2: 
Class enrolled**



HLM Final Model
Student and 
classroom 
level factors 
predict 
course 
performanc
e.



Summary
Background factors 
influenced calculus 
grade. 
Math interest 
and  self concept 
influence course 
grade. 

Higher average 
class 
engagement 
enhanced 
performance. 

URMs 
outperformed 
non-URMsFirst Gen 
students 
outperformed 
non-First Gen STEM 
Psychosocial 
factors did not

above other 
factors.

influence course 
grade
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