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1. PROGRESSION

Original: Determine consistent way to identify programme “bottlenecks”

Not same as pass/fail rate — failing a course may or may not inhibit overall
progression

|dentify specific courses with high failure AND which inhibit programme progression

Progression map — complicated by number of routes — variety of combinations of
passing courses, presence of electives, and course equivalents

Application
Independent awareness of gatekeeper courses
Examine curriculum design — is the passage is students according to the plan?

Track whether programme managers are acting on bottlenecks

Machine learning — student success



1. SCOPE CTD — PROGRESSION MAPPING (RR)

100Q U May wantto ﬂCknowl?dge O llustration only - total not constant
some alt. routes exist (e.g. . . .
good preReq reasons) and L Using 5 semesters as basis (convenience)
90 support them — clarity for 0 X-axis — level of completeness
students o O A given curve is a specific route which
80 Possible to stay on min time? involves passing specific courses each
semester
% 70 One line segment (edge) represents one
S semester
Z 60 The more edges on a curve, the greater the
5 time to complete
L
-‘cj 50 U Same level of completeness but by
< passing different courses
40 Ideal route — minimum time - but
not ideal no. students...
30 /
20 L
10 P = e = S
= i O
0
0 10 20 30 40 50 60 70

% programme credits completed



2. AUTOSCHOLAR ADVISOR

& Progression Advisor

4 SELECT PROGRAMME, COHORT

select programme in college

Select school

1. SCHOOL OF AGRI, EARTH & ...

COLLEGE OF AGR, ENG & SCIENCE

2. SCHOOL OF CHEMISTRY & ...

COLLEGE OF AGR, ENG & SCIENCE

3. SCHOOL OF ENGINEERING
gC_)_LLEGE OF AGR, ENG & SCIENCE

4. SCHOOL OF LIFE SCIENCES
FQLLEGE OF AGR, ENG & SCIENCE

5. SCHOOL OF MATHS,STATS ...
FC_)_LLEGE OF AGR, ENG & SCIENCE

2 UG progression £ UG Advisor % PG progression 2 Programme

s

Select programme in school

& Bachelor of Agricultural Management (BAGM) [34]

& Bachelor of Agricultural Management Honours (BAGMH) [1]

& Bachelor of Agriculture (Agricultural Extension and Rural Resource
Management) (BAGRAE) [54]

& Bachelor of Agriculture Honours (BAGR-H) [15]

& Bachelor of Science in Agriculture (Animal and Poultry Science)
(BSAAPS) [94]

& Bachelor of Science in Agriculture (Agribusiness) (BSC-AB) [51]

& Bachelor of Science in Agriculture (Agricultural Economics) (BSC-AE)
(771

& Bachelor of Science in Agriculture (BSC-AG) [114]
& Bachelor of Science in Dietetics (BSCDT) [115]
& Bachelor of Science Honours (Crop Science) (BSCHCR) [2]

A Rarholnr nf Srienre Honniire (Harticnltiiral Seisnece) (RSCHHS) 111



of students

/3. OUTCOMES: PROGRESSION MAPPING (RR)

Unexpected high level
of complexity

Not suitable for
identifying bottlenecks



3. OUTCOMES: STUDENT SUCCESS SIMPLER

Every student was on minimum

time up to some point

ENME

EL2EE |

1DR_MATH

Basis of calculation is tree — can
sort for max credits passed

Becomes tracker of minimum time
students

Shift the attention to success
orientation: What are the stumble
points for otherwise successful

Y¥¥¥Y¥Y¥Y9YY LYY Y Y Y YYY

studentse

Becomes possible to determine

NCHITC_MATH131_MATH

ENCH1EA_ENCHITC_MATH1

academic programme / curriculum
structure



3. OUTCOMES: STUDENT SUCCESS SIMPLER

& Progression Advisor € UG Advisor

» SELECT PROGRAMME, COHORT

4 PROGRESSION OBSTRUCTIONS w

Top 5 areas inhibiting progression

* PG progression 2 Programme

Show 1p  entries Search:
Num % of

vt soneart e G0 SRR mhm

1 1 389 MATH131 105 27

1 1 389 ENCHIEA 60 15

1 1 389 MATH132 51 13

2 2 89 ENCH2TD 50 56

2 1 159 ENCH2MB 38 24

1 2 239 MATH142 36 15

1 2 239 PHYS162 33 14

1 2 239 MATH141 31 13

2 2 89 ENCH2CP 29 33

2 2 89 ENCH2IT 27 30
Showing 1 to 10 of 53 entries Previous ITI 2 3 4 5 6 Next

Maijor bottlenecks
identified

Can sort by % or
number

Transparency and
exposure — avail to
upper management
and staff

Routes to be used for
planning



4. DEDUCING CURRICULUM STRUCTURE

Time to graduate? Need curriculum structure
Such data structures not typically stored in systems
Tree sorting by credits passed — deduce curriculum

Two schools of thought
" Include curriculum editor — catch 10% error
= This IS the curriculum

* Notion of Designed / Operational / Experienced curriculum

With curriculum object defined, large amount of additional analysis and
planning becomes possible - Experienced




5. CURRI

2 80
3 48
< 64
5 48

CULUM STRUCTURE — STUDENT ADVICE

240

288

352

400

Green

Orange

Green

Orange

Continue.
(Passed 80
> 70% of 72
Cr)

RISK
(Passed 288
> 75% of
288)

Continue
rehabilitated
(Passed 64
credits)

RISK
(Passed 400
> 75% of
432)

Coantinne

You have
passed a full
load of
credits. Keep
it up!

You need to
pass at least
50 credits
next
semester to
et back in
the green.

Although
you have
been
rehabilitated,
you must
continue to
work hard to
pass
courses.
Ensure that
ou pass at
east 72
credits next
semester.

You need to
pass at least
50 credits
next
semester to
get back in
the green.

Although
ou have
een
rehabilitated,
you must

rantinua tn
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6.1 DEDUCING CURRICULUM — STUDENT ADVICE

» STUDENT RECORDS

4 STUDENT ADVICE O
>

Core credit weighted average: 58.4.
Estimated year of study: 3.

Extra time taken to complete courses: CHEM241[1], CHEM251[1], MATH248[1], ENCH3FM[1], ENCH3MP[3], MATH354[1],
STAT370[1], ENCH3RT[1]

Extra time: 0.04 years.

Your study is subsidised by the government. By taking this extra time to complete, you have cost both the State and the University
an additional 2000 ZAR.

This is also an estimated loss of earnings to you of 9600 ZAR.

More importantly, this is the loss of time that a graduate with the skills that you are studying toward could have been contributing
to society.

Please avoid further losses by passing all your courses within the minimium possible time.

1. CHEM161 16 1,1 2011,1 75 10 O
2. ENCHIEA 8 1.1 2011.1 60 10 O



6.2 EXTENSION 5 — MACHINE LEARNING

With curriculum object, can develop student model of success
Predictive model — performance and bio data — predict likelihood of success
From biodata and other metrics consider admissions policy

In programme, given profile of results, determine whether additional support etc.
required

Can perform curriculum design and evaluate likely throughput



6.5 MACHINE LEARNING — CROSS CORRELATING COURSES

—_ 0 (=’ o0 — 72
S| 2| 8| 3| | &| & 3| 8| 5| 5| 2
= S| 5| 2| 2| 2| E| 2| & & & &
| 2| 2| = 2| 2| & x| 2| 2| 2| =
(&) o Y . v = O = L i _—
CHEM161 |0.05 |0.52 [0.44 [0.27 [0.33 [0.33 [0.37 [0.49 [0.41 [0.22 |0.24 |0.51
ENCH1EA |0.34 [0.38 |0.44 |0.24 |0.25 [0.26 [0.34 [0.12 [0.3 [0.31 [0.19 |0.34
ENCH1TC  [0.25 |0.15 [0.39 [0.19 [0.23 [0.19 [0.35 [0.49 [0.05 [0.45 [0.23 [0.28
'MATH131 [0.24[0.25 [0.3 [0.15[0.17 [0.22 [0.2 |-0.51]-0.05/0.14 [0.1 [0.32
'MATH132 |0.42 |0.39 |0.49 [0.33 |0.46 [0.26 |0.51 [0.35 |0.25 [0.33 [0.32 [0.4
PHYS161  |0.49 |0.38 [0.41 |0.42 [0.49 [0.4 |0.52 [0.39 [0.31 [0.22 |0.49 [0.38
CHEM171 |0.43 [0.11 [0.47 |0.33 |0.36 [0.09 [0.41 [0.4 [0.18 |0.17 |0.22 |0.53
ENCH1EB  [0.28 [0.45 [0.5 |0.27 [0.22 |0.44 |0.46 |-0.08|0.3 [0.28 [0.26 [0.32
'MATH141 |[0.27 [0.36 |0.48 |0.28 [0.35 [0.46 |0.38 |-0.12[0.49 [0.4 |-0.06]0.42
'MATH142 |0.49 [0.47 |0.4 |0.43 |0.57 [0.25[0.53 [0.5 [0.3 [0.42 |0.46 |0.42
PHYS162 |0.51[0.46 [0.5 [0.47 [0.56 |0.25 [0.51 [0.46 [0.43 [0.39 |0.42 |0.49




6.5 MACHINE LEARNING — CASE STUDY

Reactors 3

Reactors 2

Maths1

Economics 1

Psychology 1

Failed Passed 0-40 40-55

Failed 0-40 Passed 60-80 40-55

Passed | 60-830 40-55

60-100 -

sed | 55-70

Failed 0-40 0-40

Failed 0-40

Failed Passed 60-80 55-70




6.5 MACHINE LEARNING — MACHINE LOGIC

Logic Summary for Machine Derived Reactors 3 success predictor

Check Reactors 2
result

Ignore Economics I,
Pschology 1

object(6): { A
variable: string(9): "Reactors2”
states: object(2). {

0-40: string(6): "Failed”
60-100: string(6): "Passed”

}
assignments: string(3): "50%"
remain. number: 4

0-40% 60-100%  40-60%

children: object(5): {
variable: string(6): "Maths1”
states: object(2): {
Passed: string(6): "Failed”
Failed: string(6): "Passed”

Wil

Eail Pass
assignments: string(3): "50%" Reactors 3
remain: number: 0 Reactors 3

Will pass Will fail
Reactors 3

Reactors 3




/. WHAT TO DO WITH IT?

Data-driven curriculum (re-)design

Provide customised student advice — but requires careful treatment
Monitoring of programme revision follow-through

Discipline specific advice

Robot system gives summative status — not predictive



CONCLUSION

Progression tree can identify major gatekeepers in curriculum
Progression tree generation leads to deducing the ‘Experienced’ curriculum

With curriculum known can provide advice:
Students — rate of progression

Programme adyvisors — course cross-correlation
May also apply Machine Learning to curriculum — develop predictive models

What can we do with the Machine Learning results
Student advising — but handle with care
Programme advising — curriculum (re-)design

Cannot ignore situation where we know so much
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