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Problem 1 23 3 — :?

Problem 2ou have 23 pieces of candy an
want to distribute them among

friends. ks
How many candy will each fFR’E‘SN

get? STATE.
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Problem 2What is the surface
area of a wine glass?
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Comparison of graduation rates based """’ """

on URM status of engineering students
at Fresno State
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> Reform calculus curriculum CALCULUS u

UC MERCED & FRESNO STATE
 Mini-lectures with activities,

projects
 Learning assistants

» Training and support for

instructors
 Workshops and networking .
. FRESNG
 Online resources
STATE.
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Part 1 — Advanced Integration and its Applications

C2P1T1 — area between curves

C2P1T2 — volumes and solids of revolution

C1P1T4 — limits and asymptotes

C1P1T5 — applications

Part 2 — Differentiation

C1P2T1 —introduction and definition

C1P2T2 — derivative function

C1P2T3 — differentiation rules (basic)

C1P2T4 — differentiation rules (advanced)

C1P2T5 — properties of derivative

C1P2T6 — approximations to derivatives

C1P2T7 — anti derivatives

C1P2T8 — applications

C1P2T8a — minima, maxima, extreme values

C1P2T8b — concavity

C2P1T3 —arclength and surface area

C2P1T4 — physics and engineering applications

C2P1T5 —integration techniques

C2P1T5a — integration by parts

C2P1T5b — trigonometric substitution

C2P1T5c — partial fractions

C2P1T5d — numerical integration

C2P1T6 — improper integrals and probability

Part 2 —Sequences and Series (Approximation of Functions)

C2P2T1 —sequences and definitions of their convergence

C2P2T2 — series and definitions of their convergence

C2P2T3 —techniques for testing the convergence of series

C2P2T3a — absolute convergence

C2P2T3b — divergence and integral tests

C2P2T3c — comparison tests

C1P2T8c —related rates

C2P2T3d — alternating series test

C1P2T8d —rate of change

C1P2T8e — assorted

Part 3 — Integration

C1P3T1 —introduction and definition

C1P3T2 — definite integrals

C2P2T3e —ratio and root tests

C2P2T4 —types of series and their applications

C2P2T4a — power series

C2P2T4b — Taylor and Maclaurin series

C1P3T3 — indefinite integrals

C2P2T4c —representing a function using series

C1P3T4 — fundamental theorem of calculus

Part 3 — Representing Functions in Other Coordinates

C2P3T1 — parametric equations

C1P3T5 —u-sub

C2P3T1a — definitions

C1P3T6 — applications

C2P3T1b — properties (differentiation and integration)

C1P3T6a — net change

C2P3T1c — applications

C1P3T6b — average value

C2P3T2 — polar coordinates

C1P3T6c — other

C2P3T2a —definitions

C2P3T2b — properties (differentiation and integration)

C2P3T2c — applications
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Fully-and partially inverted classes  UCMERCED & FRESNO STATE

Lei, Yue M FErica Rutter Keith Khang Tran Comlan de
3 ] UC Merced UC Merced Thompson Fresno State Souza
Calc | Calc Il UC Merced Calc I and Calc Fresno State
Fully inverted Fully inverted - Calc I and Calc N ‘.i [l Y9 Calcll
l ks Partially W% partially
Partially inverted inverted
inverted

Teaching materials
* Lecture notes
* Pre-lecture notes
* Discussion worksheets
* In-class worksheets FRESNG:

- Projects, etc STATE.
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Two repositories developed on Box (onijme

CIOUd Sto rage) Lecture O2. Area between Curv
* Repository 1 sorted by developers:

Area between curves (m x)

* Repository 2 sorted by topics and--

« Area Between Curves Worked Example: Area Between Curves Horizontal

Pre-lecture Assignment

teaching material types

Classroom Notes

« Area Between Curves =

For some courses Canvas template has...
been

i » Part 1. Advanced Integration and its Applications

|Hnme WWH Caleulus Il - Erica Rutter i [E] Rutter Lecture 02. Area between Curves (1/2)

% Ed . Course Status
Simport Existit | i1 2} Rutter Lecture 03. Area between Curves (2/2)
Calculus Il for Physical Sciences and Engineering > Impart from
@hoesetom | 3 Rutter Lecture 04. Solids of Revolution (Disk/Washer) F RE S N‘ “l.
th View Course "

MATH 022 | Fall 2023 | Prof. Erica Rutter " :
i [ Rutter Lecture 05. Solids of Revolution (Cylindrical Shells)

i New Annour
SSSSSSS Part 1. Advanced Intepation and its Applications sl New Analbytis i - ’
Bart 2. Sequences and Series (Approximation of Functicns) i Cotnze i
Part 3, Representing Functions in Gther Coordinates i [ Rutter Lecture 06. Arclength
Coming Up ®
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box

All Files
Recents
Notes
Apps
Synced

W Trash

My Collections

&3 Favorites

Drag items here for

& quick access

Q Search files and folders s

All Files » WWHC course material repository (sorted by developers)

box

All Files
Recents
Notes
Apps

Synced

Trash

My Collections
B Favorites

Drag items here for

& quick access

NAME T UPDATED SIZE
22 | Calc | (Fresno State) - Khang Tran, Comlan Souza &  Sep 20, 2024 by Changho Kim 219 Files
22 Calc | (UC Merced) - Keith Thompson < Feb 6, 2024 by Keith Thompson 267 Files
Lt « " o "
22 Calc | (UC Merced) - Lei Yue &  Oct 10, 2024 by Yue Lei 504 Files
22 Calc Il (Fresno State) - Khang Tran, Comlan Souza & Mar 14, 2023 by Comlan de Souza 68 Files
22 | Calc Il (UC Merced) - Erica Rutter ¢ Nov 26, 2023 by Erica Rutter 210 Files
22 | Calc Il (UC Merced) - Keith Thompson & Nov 15, 2023 by Keith Thompson 169 Files
Q Search files and folders e
t: > Calc 2 » Part 1 - Advanced Integration and its Applications > C2P1Té - imnroper integrals and probability
NAME UPDATED ¥ SIZE
R 3 = . 2 .
22 Lecture Notes (LN) & Sep 20, 2024 by Michos Cristobal ? Files
22 Discussion Worksheets (DWS) ¢ Jun 17, 2024 by Michos Cristobal 11 Files
P, " &
22 | In-class Worksheets (CWS) &  Jul 28, 2023 by Erica Rutter 9 Files
2a | Pre-lecture Notes (PLN) & Jul 28, 2023 by Erica Rutter 2 Files
2: | Video Links (VL) <& May 22, 2023 by Changho Kim 0 Files
22 Projects (PRJ) & May 22, 2023 by Changho Kim 0 Files
22 | Homework (HW) < May 22, 2023 by Changho Kim O Files

STATE
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A portion of teaching materials has been
published as OERs

 Each OER has a sharable public link
* OERs are included i rni ab’s

Calc 2
. . L Welcome to LLAD, the California Education Learning Lab Open Asset Repository
vanced Integration and its Applications
An initiative of the California Governar's Office of Planning and Research in partnership with the Foundation for California
the STEM disciplines, by leveraging technology tools and the science of human learning to foster student success in onlir
C2P1T1 - area between curves
Lecture Notes (LN)
Thompson C2PITI1LN - Lecture 2 - Areas between curves.pdf
Thompson C2PIT1LN - Lecture 2 - Areas between curves.tex
B Assets sz FProjects & & Authors 4

TRAN C2P1T1LN - Area between two curves.pdf

TRAN C2P1T1LN - Area between two curves.zip » Subject »
Discussion Worksheets (DWS)

Thompson C2P1T1DWS - Worksheet 1.pdf

Thompson C2P1T1DWS - Worksheet 1 answers.pdf " ; I s ' . k I . I g ' I . I
Thompson C2P1T1DWS - Worksheet 1.tex EALEULUS CALCULUS CM-EULUS
Thompson C2P1T1DWS - Worksheet 1 answers.tex UUC MERCED & FRESNO STATE UUC MERCED & FRESNO STATE UC MERCED & FRESNO STATE

Calc Il Lecture 03 - Volumes Cale Il Lecture 03 - Volumes Cale Il Lecture 04 - Volumes

hess ti beciniie risties G ke (LaTeX) of Revolution, Disk and..

C2P1T2 - volumes and solids of revolution

N Lecture Notes (LN) B o
. Thompson C2P1T2LN - Lecture 3 - Volumes.pdf -
a4 "2005° 4 Thompson C2P1T2LN - Lecture 3 - Volumes.tex e Sl DETAILS ®

. .
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Student and instructor UC MERCED & FRESNO STATE
Pardsianton
R
23/24)
UC Merced 2422 6
Fresno State 1762 33

« Calculus 2

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

UC Merced 1693 5
851 16

FRESNG
STATE.




Estimated Marginal Means

The course
prepared me for

more advanced

math-

8-point
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scale The course helped me

Calculus 2

understand how math is

-

g /

:g . S— —]
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Calculus 1 Calculus 2
o0

= ale FRESNG
[ amale p's

w— _bserved Grand Mean



Satisfaction with course}yumau -
Components UC MERCED & FRESNO STATE

Minilectures Proiects

Estimated Marginal M
o
V

Estimated Marginal Means

o FRESNG
e 7S STATE.




Learning assistants are o
recogniZEd AS eSO C @ UCMERCED § FRESND STATE

Campus Course
comparison comparison
" ‘ R
E _/_
= Male FRESN@’.

: Bir::rl:ed Grand Mean g,?os STAT E®
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* Base+ STEM BASE+ MATH PSYCH § BASE + STEM + MATH BASELINE + SIG* PSYCH
PsycH factors FACTORS PSYCH FACTORS + CLASS FACTORS
Level 1: Level 1: Level 1: Frice.G Level 1:

_ Gender, Frist-Gen Gender, Frist-Gen - I —
CL;JeRnI\(/:IjeSI:c’atus* Frist-  Status™, home SLEITET R OIS s
gte;::us** home inc  Scheel grades™ grades™ el e EleEe
omex, hi’gh school Math-Psych: Interest**, Math-Psych: Interest**, Math Psych: : Interest**, Self
grades** Self Concept**, Self Concept*, Concept*, Anxiety;

Anxiety; Anxiety; STEM Psych:
STEM Psych: ldentity, ldentity Efficacy- Level 2:
Ef:ﬁeaey Belonging* Level 2: » Belonging, Class enrolled**, Proportion
Class enrolled Level 2: First Gen*, Propertion UMS-

Class enrolled**

SIG = significant Psyc factors only FRESN@
STATE.

*p < .05

X*kn<e NN




Student and
classroom
level factors
predict
course
performanc
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Model 6
Estimate 5.e. t-ratio P
Intercept 2.320 0.052 44.797 <.001
Student Background
Family Income 2.0° 1.0 3.042 0.002
URMs -0.262 0.103 -2.537 0.011
First-Gen 0.598 0.101 5.906 <.001
HS Math Grade 0.519 0.081 6.431 < .001
Math Psych Factors
Interest 0.210 0.077 2.709 0.007
Self-Concept 0.179 0.061 2.949 0.003
Anxiety -0.073 0.038 -1.922 0.055
Classroom Level
Proportion First-Gen -0.311 0.368 -0.843 0.405
Active Engagement 0.948 0.091 10.421 < .001
Random Effects SD Variance e P F RE S N@
Residual 0.174 0.030 54.79 0.013 STAT E
Deviance Statistic 2521.47 °
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Background factors UG MERCED & FRESNO STATE
influenced calculus URMs
—grade: outperformed

Math interest RiBtlGYHYs

and self concept students
influence course . outperformed

—grade. qypmfirst Gen
~_ Higher aver age. Psychosocial

#H%y, class influefreterrudid not

H1 ¢f engagement arade other FRESN(

Koy enhanced factors. STATE.

narformancro
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