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Context: Work at UC San Diego

® |[ntensively working to improve student success
and close opportunity gaps since 2010

® Gains getting incrementally harder to achieve

® Need to take a deeper look at our curriculum:
o  Credit loads matter
o Barriers to access matter
o  Sequencing of courses matters
o  The structure of the curriculum matters

No magic, iterative continuous improvement work
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Student Success Data

Tells you what is going on, not “WHY”.
Often too much information

==

WHERE DO
| START?

Curricular Analytics

Shows a roadmap, but with “unreliable”
ratings or suggestions
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Curricular Analytics

Framework for looking at the structural
complexity of a degree program.

Structural complexity points to potential
barriers to on-time graduation. The potential
impact of not passing a class.

Generates a numeric score for each program,
and higher score programs tend to, nationally,
have longer time to degree.

https://www.ueru.org/ueru-communities/curricular-analytics-project
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Curricular Analytics

e Complexity is an abstract concept for most faculty, and many push back
against the notion that less is better, or that there is one ideal way.
o Conflation of Complexity and Rigor

e Structural complexity mostly works with STEM majors. Non-STEM majors
tend to have very low complexity.

e Structural complexity biases interventions towards the first course in a
sequence. This is not always where students struggle.

Complexity doesn’t matter if no one is held back!
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From DFW and Curricular Complexity to Course Impact

e \WVhat we care about is student success

o Master learning outcomes and get from Point A to point B in a degree plan

e DFW rates represent failure to attain learning outcomes, but don’t tell us WHY

students struggle

o Is the course too difficult? Is there something wrong with pedagogy? Is it a sequencing/pre-
requisite problem? Is it the combination of courses taken (workload)? Are students not

motivated?
o Ignores the problem of waitlists and sequencing hurdles for time to degree
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From DFW and Curricular Complexity to Course Impact

Course impact = #students * DFW * waitlist * complexity * achievement gap
Frequency of offering
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Course Impact Score
Courses Affecting Progress to Degree |:| ] g UC SanDlego

Fall 2021 - Spring 2024, excludes summer INSTITUTIONAL RESEARCH
*Click any course or metric for additional details.

Department Select Breakdown

Mathematics v | |NoSelection -

Department Courses - All Majors

By Department -
. ; ; Avg. End Avg. N ?
Course ImpaCt . CourselD  Breakdown mp;ftport'onate N ol et ®DFW  Waitlist  Students " o MaX. | mpact Index

) w/Enrollment Count/Qtr Affected,Of.. Complexity
» # students taking course e

A Nu 6,212 9 862 14% 2 98 28 37 454
MATH20C A Nu 8,325 9 999 12% 2 113 22 31 448
[ )
DFW rate MATHI8 A Nu 8,221 877 11% 11 108 20 26 360
HTH MATHIOA A Nu 6,888 9 847 12% 4 98 24 30 350
° i
Average WaItIISt MATH20A A Nu 3,938 445 11% 4 53 33 43 276
A Q qQ () (9% 1 6
. # courses blocked MATHI0B A Nu 7,309 9 1,136 16% 2 128 9 16 248
. MATH20D A Nu 5,231 9 570 11% 3 66 15 25 208
. Equty gapS MATH20E A Nu 5,209 9 498 10% 2 57 1 20 138
MATH11 Nu 4,762 463 10% 2 53 4 11 72
Courses Required by the Major - Major Students Only
: ; Avg. End Avg. N
Disproportionate Vax.
CourselD  Breakdown Imppactp N, ,Emo:\:n?‘:;: DW?%‘:;;:; %DFW  Waitlist  Students NCBT;('E:; i Ii)‘:: Impact Index
/ Count/Qtr Affected/Of.. P y
MATH20C A Nu 1,227 109 9% 2 14 8 14 80
MATH20B A Nu 861 9 129 15% 2 16 9 15 79
MATH18 A Nu 1,380 9 133 10% 11 26 11 78
CSE11 Nu 973 9 106 11% 36 48 3 6 57



DFW distributions
and
Consistency of Experience

' UC San Diego

Distribution ofGrades-I\/Iajor Students Only :
=§[ A1 INSTITUTIONAL RESEARCH

Courses Affecting Progress to Degree”. ~

Data on this page are dependent on a selection from’

Select Breakdown

No Selection v

Distribution of D/F/W Rates by Instructor and Term (all majors)

Hover here for rﬁore information.
*where course enrollment >19 ’ ' '

MATH20C H20C

Observations 29 2
Min. Enroliment g7 w 10
Max Enrollment 676 2
Min. % D/F/W 30% S
Percentile (25) of % D/F/W 7.0% & =
Avg. % D/F/W 119% 8§
Median % D/F/W 10.0% 0 -
Percentile (75) of % D/F/W 17.0% — N— e
Max. % D/F/W 23.0% u.Uu 0.10 0.15 0.25
Std. Dev. 5.4% % D/F/W (bm)
by Term

ABC DFW Grand Total

N % N % ) 6
MATH 20C Calculus&An FA21 192 96% 7 4% 199 100%
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3 Year Grade Distribution

Course ID

MATH20C
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and .
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Cross-Major Enroliment
and
Success

Courses Affecting Progress to Degree - Major Detail

Fall 2021 - Spring 2024, excludes summer

Course ID
MATH10A

Course Department

Mathematics v

Department Courses - D/F/W Rates by Major
*where major enrollment is >19

IC[;)urse H Dept Cd Breakdown \.v,/'EnroIr\I‘rr?etrr]i

MATH10A ANTH All 57 9

BIOL All 1,898 9

CHEM All 416 9

All 439 9

All 625 9

All 95 9

All 91 9

All 88 9

All 26 8

All 394 9

All 102 9

All 1,215 9

All 220 9

All 178 S

All 71 9

) All 87 9

Department Courses - by First Take/Repeat
IC[;Jurse H Breakdown First Class N w,/EnroIr\IJn?etr:i
MATH10A A 6,464 9
424 8

Count of DFW
Grades

Count of DFW
Grades

~

2
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v (Multiple values)

Avg. End Avg.N

% DFW Waitlist Students
Count/Qtr Affected/Offe..

5% 4
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10% 4 5
4% 4 4
14% 4 10
11% 4 5
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11% 4 7
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11% 4 5
9% 4 5
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Fall '23 Winter '24 Spring '24 Fall '24 Winter '25 Spring '25 Fall '25 Winter '26 Spring '26 Fall '26 Winter '27

O< F O~ Ov—0 OO OO 2] O, @
UMATH20A JFICSET1SL  TMATH-20B—1-MATH20C L.CSE 307" CSE 1005 ——#-Z CSE101— I CSE140 CSE4TC 1.CSE120  CSE/ECEEL...

| (a) (a)
41 CSE/ECEEL.. CSE/ECEEL..

H4—@Qkr® D)
\I>erECE457/ /4 ECE109 TCsE0 CSE140L \ CSE1

/

L. ICsEMN

1, CSE 12 1 PHYS 2A (7]

N |\
AN~ o0 —0—1e @ 0
CSE LD ELEC... ! 3 MATH 18 | /4. MATH 20D ECE 65 CSE /ECEEL... 1 ECE 101 ECE 108 SOCIAL SCIE... BIOLOGY GE
wi} 6 6 :1‘ Zl‘ 4 (5) ‘é‘\ \il (5)
CHEMISTRYGE ~ THUM1 THUM2  APHYS2B(.. APHYS2C(.  THUM5  LANGUAGE1 LANGUAGE 2 LECET  LANGUAGE4

2 4 (5)
! HUM 3 THUM4 LANGUAGE 3
Modified Curricular Analytics view which incorporates waitlists (thicker lines, warning triangles) and
information about high DFW courses (course nodes and pre-requisite lines colored red). Thresholds
can be customized to take into account disciplinary or institutional context. Shape of course nodes
modified to indicate frequency of course offering (circle — all terms, square — 2/yr, triangle — 1/yr)

Spring '27

()
CSE ECEEL...

(2)

CSE TECHNIC...

(2)
FINE ARTS GE

@)

AHI / SOCIAL ...

EC26 (Revelle, 2023):
Computer Engineering
Key

The number in each shape indicates the
course's unit count. Complexity and
centrality are explained on the Curricular
Analytics page.

@ Prerequisite

@ Al prerequisites

@ Directly blocked

@ Al blocked

@ Course not offered in quarter

Ignoring summer offerings,

@ Offered year-round

@ Offered twice a year

A Offered once a year
Longest path
Prerequisite has high DFW

« Long waitlist

A\ Equity gap

Disclaimer

This demo is currently showing real
protected data.

Data were sampled between fall 2021 and
spring 2024. Academic plans were pulled
from plans.ucsd.edu.

*DFW rate is specific to majors in this
department.

» Options
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Fall '23 Winter '24 Spring '24 Fall '24 Winter '25

Spring '25 Fall '25 Winter '26 Spring '26 Fall '26 Winter '27 Spring '27
O f O DDy~ D _® @® @
LMATH20A  JFICSET5C 1 MATH20B—!-MATH20C CSE41L 1 CSE120 CSE/ECEEL.. CSE/ECEEL...
’ 2/ /__.‘ \.45\ ‘,é Z| ‘_{;1 vé\ \%-
1 TCSEM rECE45/ /A ECE109 T CSEM0 CSE 140L \ CSE141  CSE/ECEEL.. CSE/ECEEL.. CSETECHNIC...
1Y / \
| / l.
‘1
AN | \
= - 74 WA YA _ \ _ _ _
(2) (a =1 Nar — (2) @ \ (2) () )
CSELDELEC.. 1 TMATH18 1 CSE 20 LCSE21 | 4.MATH20D ECE 65 CSE / ECEEL... 1 ECE 101 \ ECE108  SOCIALSCIE.. BIOLOGY GE  FINE ARTS GE
\ \
\\
(a) 6 6 :1‘ 21\ 4 (éa ‘é\ \i‘ (5‘ (a)
CHEMISTRYGE ~ THUM1 THUM2  LPHYS2B(.. APHYS2C(. THUMS LANGUAGE1  LANGUAGE 2 LECET1  LANGUAGE 4 AHI/ SOCIAL ...
4 4 (5)
1 HUM 3 THUM 4 LANGUAGE 3
ég::;le‘: Units: 16 C“Q"f:;;f, g:r':‘;:f, é’:&;lezf Units: 16 Units: 17 Units: 15 Units: 19 Units: 17 Units: 12 Units: 14
46.94 Complex.: 51.01 52.60 3678 3795 Complex.: 19.38 Complex.: 13.54 Complex.: 24.11 Complex.: 22.61 Complex.: 8.32 Complex.: 3.00 Complex.: 4.00
Excessive workload terms

EC26 (Revelle, 2023):
Computer Engineering
Key

The number in each shape indicates the
course's unit count. Complexity and
centrality are explained on the Curricular
Analytics page.

@ Prerequisite

@ Al prerequisites

@ Directly blocked

@ Al blocked

@ Course not offered in

Ignoring summer offerings,

@ Offered year-round

@ Offered twice a year

A Offered once a year
Longest path
Prerequisite has high DFW

« Long waitlist
A\ Equity gap
Disclaimer

This demo is currently showing real
protected data.

Data were sampled between fall 2021 and
spring 2024. Academic plans were pulled
from plans.ucsd.edu.

*DFW rate is specific to majors in this
department.

» Options
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Fall '23 Winter '24 Spring '24 Fall '24 Winter '25

Spring '25 Fall '25 Winter '26 Spring '26 Fall '26 Winter '27 Spring '27
O /O~ OO0 — 2) ® (@) ®
LMATH20A JFICSETSLT 1 MATH-20B—1-MATHZ20C 1.CSE30—7~ £.CSE 1005 GSE14TL 1.CSE120  CSE/ECEEL.. CSE/ECEEL..
’ 2/ /__.‘ \.45\ ‘,é Z| ‘_{;1 vé\ \%-
rECE45/ /A ECE109 TCsE0 CSE 140L \ SE141  CSE/ECEEL.. CSE/ECEEL.. CSE TECHNIC..
N / / 1‘ \
/ |
‘1
\ | \
_ P, : \ ] ] ]
(2) W 4 )— | W 4 ~— (a) .@ { (a) (4) (2)
CSE LD ELEC... LCSE21 | 4.MATH20D ECE 65 CSE / ECEEL... 1. ECE 101 \ ECE108  SOCIALSCIE.. BIOLOGY GE  FINE ARTS GE
\ \
\\

\5,1 6 :1‘ 21\ 4 (éa ‘é\ \i‘ (5‘ \Aj.
CHEMISTRY GE T HUM 2 1 PHYS 2B (.. 1 PHYS2C (.. THUMS LANGUAGE1  LANGUAGE 2 1 ECEM LANGUAGE 4 AHI / SOCIAL ...
V7 4 (5)

1 HUM 3 THUM 4 LANGUAGE 3
Early courses capacity-constrained (long waitlist)
ég::;le‘: Units: 16 C“Q"f:;;f, g:r':‘;:f, é’:&;lezf Units: 16 Units: 17 Units: 15 Units: 19 Units: 17 Units: 12 Units: 14
46.94 . Complex.: 51.01 52.60 N 3678 . 3795 . Complex.: 19.38 Complex.: 13.54 Complex.: 24.11 Complex.: 22.61 Complex.: 8.32 Complex.: 3.00 Complex.: 4.00

EC26 (Revelle, 2023):
Computer Engineering
Key

The number in each shape indicates the
course's unit count. Complexity and
centrality are explained on the Curricular
Analytics page.

@ Prerequisite

@ Al prerequisites

@ Directly blocked

@ Al blocked

@ Course not offered in

Ignoring summer offerings,

@ Offered year-round

@ Offered twice a year

A Offered once a year
Longest path
Prerequisite has high DFW

« Long waitlist

A\ Equity gap
Disclaimer

This demo is currently showing real
protected data.

Data were sampled between fall 2021 and
spring 2024. Academic plans were pulled
from plans.ucsd.edu.

*DFW rate is specific to majors in this
department.

» Options
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Fall '24 Winter '25 Spring '25 Fall '25 Winter '26 Spring '26 Fall '26 Winter '27 Spring '27 Fall '27

Winter '28 Spring '28

/a\ (a) (a)

~ /SE131B  FOCUS SEQ.. FOCUS SEQ...

/\ ,/\\
e LA AN~
I MATH ZOE/’_/SE,‘IO‘IC

i MATH 20A “SEA0
-~

/,,/

A\ y \\. . / A\ —~ — —~
/4\Vv‘i77 CAGREEEELY 77 A\ (4) (a4) (4)
SE1 SE é‘\SE_‘HOI}L/SE 130, —SE115—  SE130B FOCUS SEQ... FOCUS SEQ... TECHNICAL...
\ . /
4 > " a '7‘774” /'/5\\ (a) (a) (a) (a ) (a)
IMCWP40 IMCWP 50 1 PHYS 2C ssﬁ1y’ SE 105 SE125  FOCUS SEQ... GE6 TECHNICAL... TECHNICAL... GE9
\ /
\. -
(4" 2 (4" {4" {4'\ (4) @ (a) \‘4} @)
! CHEM 6A GE1 PHYS 2CL CCER GE3 GE4 GES5 FOCUS SEQ... GE7 GE8 DEI
High DFW, taken early for ng
/a\ -
/2\ (a
PHYS 2BL GE 2
Units: 16 Units: 16 Units: 18 Units: 18 Units: 16 Units: 17 Units: 16 Units: 16 Units: 16 Units: 16 Units: 16 Units: 16
Complex.: Complex.: Complex.: Complex.: Complex.: Complex.: Complex.: Complex.: Complex.: Complex.: Complex.: Complex.:
51.33 65.05 66.00 52.31 30.09 25.46 26.76 12.36 21.76 1.37 4.00 4.00
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Fall '23 Winter '24 Spring '24 Fall '24 Winter '25 Spring '25 Fall '25 Winter '26 Spring '26 Fall '26 Winter '27 Spring '27
_— A ~
< flAI } ‘F\,\\ 2N P (a) (a)
! MATH 20A CE 100 ECE 102 XTECE 1657/ 1 ECE166 JTECHNICAL.. TECHNICAL...
\ \ /
\ /
High DFW-offered once per year
/ \
/ \
. 4._7.4%1%_.@ (4) ~—, (4) (a)
LECE15 \_1LECE 25\ 1 TMATH 18 ! MATH 20D LPHYS 2D ECE 103 ECE 107 PROFESSIO... ECE 164 DESIGN TECHNICAL...
\\
\
\
\?—e\ 4 4 4 \4\ ‘:4:\ 4\ ‘:4:\
IMCWP40 IMCWP 50 ! ECE 30 L PHYS 2B L PHYS 2C ! MATH 20E L ECE 101 L ECE109 TECHNICAL... PROFESSIO... TECHNICAL... GES8
(&) @ (a) (@) () (a) () () (@) (a)
ECE5 ! CHEM 6A DEI/GE GE1 GE 2 GE3 GE 4 GE5 GE6 GE7
Units: 16 Units: 16 Units: 16 Units: 16
Complex.: Complex.:

Complex.:
41.38

50.82

Units: 16
Complex.:
37.60

Complex.:
38.31

51.23

Units: 16
Complex.:
28.36

Units: 16
Complex.:
25.88

Units: 16
Complex.:
26.17

Units: 16
Complex.:
10.49

Units: 16
Complex.:
19.22

Units: 12
Complex.:
3.00

Units: 12
Complex.:
3.00



& UMBC

Fall '23 Winter '24 Spring '24 Fall '24 Winter '25 Spring '25 Fall '25 Winter '26 Spring '26 Fall '26 Winter '27 Spring '27

) ) 7
OO~y O O——f O
L MATH 20A 'MATH20B\ \.'PHYS 2A \ ! MATH20C /1 ECE45/ —TECE65 ECE 100 ECE 102 LFC T 1RA

—

R ECE 166
\ Units 4
Complexity 7.0
\\ Centrality 0
) / Blocking 0.00
\ /  factor
N /" Delay factor 7
N = el A DFW rate* 24.5%
_‘ 4 o 0 - Equity gaps* first-gen,
! TMATH 18 ! ECE 35 ECE 107 URM
Offered Fall
Avg. waitlist 0
Requisites
ECE 102 *6.9% DFW
ECE 107 *11.8% DFW

,, Tool-tip with detailed information
4 (4
IPHYS2B  A.PHYS 2C
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From Impact Score to Action — Can this be Successfully Applied?

e Track evolution year over year, and yes!

o Plans being modified to remove bottlenecks, waitlists being addressed, high DFW courses with
high impact being redeveloped (*)

m In part because these tools take the guesswork out of identifying problems,

m In part because Chancellor and EVC (President & Provost) require reporting on action
plans from chairs and deans & Senate incorporated it into program review

e Being used to help with accreditation and ABET storytelling
e Being adopted by advising & made available to students (*)

e Being used to prioritize key student success decisions/investments:
o  Supplemental instruction/tutoring priorities & resourcing
o Summer session course offerings
o Even impacting major capacity discussion
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Thank you



