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guided approach to improving intelligent tutoring systems. Journal of Educational Technology & Society, 19(2), 204.




BIOWORLD: B4R 3#EAHt

o lee E=cii)

»
&

Cc—

PATIENT NAME: Raymond (tutori... 0:00:07
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BIOWORLD PROBLEM! CHART §\ LiBrARYE <4 consull ;\

Manage Hypothesis
Select Initial Hypothesis

Belief Meter 1
——

New:  Current: Raymond Belanger, a 27-year-old systems analyst from Toronto, arrived at the

Hello Dr. Poitras

hospital early this morning with a presenting complaint of abdominal discomfort. For
(\ several weeks Raymond has described abdominal bloating, cramping, diarrhea and
an abnormal amount of intestinal gas, which seems to intensify right after a meal.
EVIDENCE TABLE Raymond has said that he has changed to a healthier diet (fruits, veggies, breads,

and pastas), with the reasoning that beer and chicken wings were probably the
culprits for most of his symptoms.

Additionally, he reports having lost weight over the past three months despite eating
more than he ever has, stating he is always hungry. Raymond went to see his GP a
few weeks ago and was told to try to reduce his stress level at work and to cut back
on coffee. Even though Ray reports having complied, his symptoms persist.

Yesterday, Raymond had ta call in sick for work due to upset stomach and intense
fatigue. These symptoms were combined with his usual feeling of weakness that
made him feel like all of his energy was depleted. Ray is starting to worry about the
effect this is having on his career.
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Table 2. Patterns extracted from the subgroup discovery algorithm

Antecedent 1 2 3 - 5 6
Incorrect diagnosis for the Cynthia case (i.e., exhibiting signs of Pheochromocytoma)

Random Blood Glucose Level Result: normal=true S 1 6 6.1% 83.3% 43.9%
Continual ECG Monitoring Result: Normal=true 9 2 11 11.2% 81.8% 46.9%
Fasting Blood Glucose Level Result: normal=true 5 2 7 7.1% 71.4% 42.9%
ECG with exercise Result: Normal=true 7 3 10 10.2% L 70.0%)J) 43.9%

Note. 1 = Positive instances; 2 = Negative instances; 3 = Size; 4 = Coverage; 5 = Precision; 6 = Accuracy.

o BIERRZERYIKRIEE

e Random Blood Glucose Level Result: normal=true

o GEAEITHIRE
o S5MEAH|ERRMERR (IEEEH)
o &N Eh & s IEHE (ﬁﬁ 151)
o FAILUBRIHRERF-ERERRE, MAEZIRTR
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FEFAAEEENRIFR A - Lab Tests

Random Blood Glucose ECG with exercise Result: Fasting Blood Glucose Continual ECG
Level Result: normal Normal Level Result: normal Monitoring Result: Normal

Selecting
Hypothesis

Pheochromocytoma Hyperthyroid (Grave’s Arrhythmia
(N=6) disease) (N = 6) N=T7)

N/

Diabetes Mellitus Panic Attack
(typeIl) (N =2) (N=1)

\

Neutral
(N=2)

Panic Attack
(N=4)

Linking
Evidence

Evidence

Categorized

Prioritized
Evidence
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Description # Students

Mean satisfaction

Overall 2799 2.61
Matching requirem. = [4-6] 258 3.46
Matching requirem. = [4-6] A Information = [4-6] 55 3.93 FTm=E
Overcrowded courses = true 887 2.89
Overlapping courses = true 1030 2.8
Degree program = Medicine 321 224 .
Degree program = Medicine A Semester= [1-2] 70 1.93 BAE
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o EBEAFMEBMRE
o BiGMEE25
o 40 BERMEE 2.25
o 4L TEREE 2.96
o BEXREHEBARTEERIEE 0L
o FEEFFE20/NFEE & R BEFFRE1/NEF
o 10 BEHREE 2.2
o 2T ZTEREE 2.93
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o HNBHUCIH#ZEE RIFES I Student Performance Data

Set]
o FHETMMATTHEMBAERBERELAMNETREIR
o BAMNRKEE
o BAMEBREKRIR
o BEMRRER—Z2HMRIE

AT HEER, HERTHTEHMAR

https://docs.goodle.com/spreadsheets/d/1aHRvPB2RJFseQYMS9ij-sFQHIcgNY3o0s8IxwiEaPo9iA/edit?usp=sharing

http://archive.ics.uci.edu/ml/datasets/Student+Performance



https://docs.google.com/spreadsheets/d/1aHRvPB2RJFseQYMS9j-sFQHlcqNY3os8lxwiEaPo9iA/edit?usp=sharing
http://archive.ics.uci.edu/ml/datasets/Student+Performance

school 2#x: BEEHHZEK(2), EHIFHZ2R(1)

sex T 5l: F, M

age Fin: 15~22

address B{EE: UERT, R#RFT

famsize ZREANEL: <3, >3

Pstatus £ 8ik5E: RIE, 7 F

Medu BHREE: XRZHB0-45FHET

Fedu XBHE: RZHEF04E5FHE

Mjob B#i 3  teacher, health, civil, at_home, other
Fijob BB % teacher, health, civil, at_home, other
reason E#IEH: home IIZR, reputation 284 &, course

2 EFRIE, other




FRGEREA (2/3)

e guadian 24 E75€ A: mother, father, other

o traveltime Z#:32 BRI (min): (1)1~15, (2)15~30,
(3)30~60, (4)>60

studytime 4B 2 E BRI (hour): (1)<2, (2)2~5, (3)5~10,
(4)>10

failures FRFEILEEREL: 0~4

schoolsup 24X & B yes,no

famsup KEZH B BN yes,no

paid E{th##H &3R8 yes, no

activities EL{thZRF2/EED: yes, no

nursery =& EFE5F: yes, no

higher 2G5 LS #A: yes, no




internet ZR4EEE LM% yes, no

romantic #&#Z H: yes, no

famrel EAZR ABORR{R: IEEFE1~5EF 4T
freetime RZZERIFMHE: IFEM1~5FES
goout IRAA R it IEEN1~5EESZ
Dalc T/ERAMEE: EEDV1~5FES
Walc ;B XMEH: IEEMV1~5FES

health IRTEEEAR R IEEFE1~5IEFEIF
absences %k fE X2 0~93
grade3 & & —2HARKE: 0~20




HERFRRAE,

Subgroup Discovery

Cross-Validate

-
C] CORTANA: Subgroup Discovery Tool o B X
File Enrichment About
Dataset r Target Concept
target table student-por - data target type single numeric -
# examples 313 | quality measure Average A 4
# columns 3 (31 enabled) e e 12102237
# nominals 8 (8 enabled) SRty (eget final_grade g l
# numerics 14 (14 enabled)
# binaries 9 (9 enabled)
Browse... Explore... average 12.102237
Meta Data... Base Mode |
Search Conditions Search Strategy
refinement depth 1|| | strategy type beam v
minimum coverage 31| | | search width 100
maximum coverage (fraction) 1.0{| |include = (nominal) L]
maximum subgroups (0 = =) 10| | | numeric operators =, = A4
maximum time (min) (0 = <=) 1.0 | | numeric strategy bins v
number of bins 3
threads (0 = all available) 8

Compute Threshold

HiZE - EiHiLE

B TH{ESH
ERGL
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HERFRRAE,

Cj 10 subgroups found; target table = student-por - data; quality measure = Z-Score

Nr. |Depth Coverage Quality | Average | St Dev. | p-Value Conditions
1 1 88 4.133197|13.147... |2.395734/| - Medu =="4.0
2 1 34 3.868419|13.676... (2.284482| - Mjob ="teacher
3 1 147 2.953506(12.680... |2.291618| - Medu =="3.00
4 1 124 2.926311|12.725... [2.631505]| - absences <=="0.00
5 1 60 2713013(12.933... |2.462158| - Fedu =="4.0’
6 1 62 255091 12.870... [2.225105]| - reason = reputation’
7 1 273 2.425353(12.450... |2.211842| - failures <="0.0°
8 1 69 2.331014(12.768... |2.233765| - studytime =="3.00
9 1 127 2.244345(12.574... |2.253675| - Fedu =="3.00
10 1 197 2217673(12.477... |2.283407| - Walc =="2.0
Browse Selected | Delete Selected | Save | Print |
Close l
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Cj CORTANA: Subgroup Discovery Tool ‘:' @
File Enrichment About
Dataset r Target Concept
target table student-por - data target type single numeric -
# examples 313 | quality measure Inverse Average v
# columns 3 (31 enabled) S 12102237
# nominals 8 (8 enabled) primary target final_grade 'l
# numerics 14 (14 enabled)
# binaries 9 (9 enabled)
Browse... Explore... average 12.102237
Meta Data... ase M ]
Search Conditions Search Strategy
refinement depth 1|| | strategy type beam v
minimum coverage 31| | | search width 100
maximum coverage (fraction) 1.0 | | include # (nominal) L]
maximum subgroups (0 = =) 10( | | numeric operators = = A 4
maximum time (min) (0 = ==) 1.0| | | numeric strategy bins b 4
number of bins 8
threads (0 = all available) 8

Subgroup Discovery

Cross-Validate

Compute Threshold

HiZE - EiHiLE

e TH{EIER
ERGL



HERHRERAE, IR E0E 2

= N
C, 10 subgroups found; target table = student-por - data; quality measure = Inverse Average l = | & I&J
Nr. |Depth Coverage Quality | Average | St. Dev. | p-Value Conditions
1 1 40 -9.725 |9.725 2.012306) - failures =="1.0"
2 1 59 -11 M 2428643/ - Walc=="4.0
3 1 42 -11.142...(11.142... |2.133312| - absences »>="8.0
4 1 75 -11.293...(11.293... |2.507447| - Medu =="1.00
5 1 71 -11.309...{11.309... |2.526432| - Mjob ="at_home’
6 1 104 -11.375 [11.375 |1.892229| - studytime <="1.0r
v 1 79 -11.379...(11.379... |12.517301| - Fedu <="1.0
3 1 42 -11.428...(11.428... [1.74769 | - schoolsup ="1°
9 1 116 -11.465...{11.465... |2.375997| - Walc=="3.0°
10 1 92 -11.478...|11.478... |2.040238| - Dalc=="2.0
Browse Selected | Delete Selected | Save | Print |
Close I
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Cj Base Model

e M o i s . s A s B st e M . sl e e .

y = 11.909604 + 0.443337 * x -
17.51{[
] "
" "
15.0 1k .
o 1257 -
T
| | fu - -
-
S 10.01p 4 =
© " 2
(| =
< 751 !
"
5.0
2,51
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school e
Close |
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C, CORTANA: Subgroup Discovery Tool

=AR=N X

File Enrichment About
Dataset Target Concept
tﬂfget table Student-por - data tﬂrget type double regression v
# examples 313 quality measure Significance of Slope Differ...| w
# columns AN (31 enabled) Sl
# nominals 8 (8 enabled) primary target school
# numerics 15 (15 enabled) final_grade
# binaries 8 (8 enabled)
| |
Browse... Explore... correlation 0.09276096222506662
Meta Data... Base Model
|
I~ Search Conditions Search Strategy
refinement depth 1|| | strategy type beam v
minimum coverage 31| | | search width 100
maximum coverage (fraction) 1.0|| |include % (nominal) D
maximum subgroups (0 = <=) 10 numeric operators = = S
maximum time (min) (0 = =) 1.0| | | numeric strategy bins v
number of bins 8
threads (0 = all available) 8
Subgroup Discovery Cross-Validate Compute Threshold
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B B E 2B LIFE 5% RR

C, 10 subgroups found; target table = student-por - data; quality measure = Signif...l =

Nr. | De...|Covera..| Quality | Slope |Intercepf p-Value Conditions

1 1 42 2.5127. 101012 222 | - ool = 1

2 1 123 2.4984..| 1.2606... |1.25 - | eetime »>="4.0" |

3 |$  |es 2.4482.. Fom==3.787....| - p

4 1 190 2.4445..! -0.136... !2.405... - |freetime <=="3.0’ |

5 1 225 2.3332..0. ..111.479...| - ShtetT—t—

6 1 116 2.2745..)41.349... [12.52 - Ui

7 1 60 2.243% 013... |13.541...| -

8 1 ..|11.460...| -

9 |1 STERZRIFE IEEEEE A B BFE

10 |1 [t 11.653..| - & A5 B2 480
Show Model | Browse Selected | Delete Selected l Gaussian p-Values |

Close |
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