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Problem statement

• To what extent can achievement in 1st year Maths/Physics be used to 

understand students' performance in their 2nd year Math/Physics modules?

 Focus on Success 

• Which 1st year modules explain 2nd year success?

• Any other student information?
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1 ≡ Success > 55

2 ≡ At risk 45 ≤ WTW2.. ≤ 55

1 ≡ Failure < 45



Five 2nd year modules
WTW211, WTW218, WTW220, WTW221 and WTW248 

Period
2014 – 2016

1st year modules
WTW114, WTW126 and WTW128
Period

2011 - 2015

2014 – 2016

Additional information
• Grade 12 Maths mark
• Gender
• Language of instruction

1 ≡ Success > 55

2 ≡ At risk 45 ≤ WTW2.. ≤ 55

1 ≡ Failure < 45

Only first attempt marks are used
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Mathematics: Data and variables



Two 2nd year modules
PHY253 and PHY263 

Period
2014 – 2016

1st year modules
PHY114, PHY124, WTW114, WTW126 and WTW128
Period

2011 - 2015

2014 – 2016

Additional information
• Grade 12 Maths mark
• Grade 12 Physical Science mark
• Gender
• Language of instruction

Only first attempt marks are used
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Physics: Data and variables

1 ≡ Success > 55

2 ≡ At risk 45 ≤ WTW2.. ≤ 55

1 ≡ Failure < 45



1) CHAID                     Data segmentation                     Dendogram (tree)

2) Logistic regression models

3) Cross-tabulations

Statistical techniques
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PHY 255 1 ≡ Success > 55

2 ≡ At risk 45 ≤ WTW2.. ≤ 55

1 ≡ Failure < 45
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PHY 263 1 ≡ Success > 55

2 ≡ At risk 45 ≤ WTW2.. ≤ 55

1 ≡ Failure < 45



PHY 255 PHY 124
PHY 263 PHY 124
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Physics: Data and variables



WTW 211 1 ≡ Success > 55

2 ≡ At risk 45 ≤ WTW2.. ≤ 55

1 ≡ Failure < 45
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WTW 211 
snip 1 ≡ Success > 55

2 ≡ At risk 45 ≤ WTW2.. ≤ 55

1 ≡ Failure < 45

Level 1

Level 2



WTW 218
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1 ≡ Success > 55

2 ≡ At risk 45 ≤ WTW2.. ≤ 55

1 ≡ Failure < 45



Node 0
Category % n

44 .7 332Success
28 .8 214At risk
26 .5 197Failure

Total 100 .0 743

WTW211_first
Adj. P-value=0.000, Chi-
square=457.374, df=10

WTW220_1st_rec

Node 1
Category % n

7.9 10Success
30 .2 38At risk
61 .9 78Failure

Total 17 .0 126

MMath
Adj. P-value=0.004, Chi-square=29.

748, df=6

<= 49.0

Node 2
Category % n

20 .0 45Success
46 .7 105At risk
33 .3 75Failure

Total 30 .3 225

WTW218_first
Adj. P-value=0.000, Chi-square=25.

124, df=2

(49.0, 55.0]

Node 3
Category % n

47 .7 31Success
36 .9 24At risk
15 .4 10Failure

Total 8 .7 65

WTW218_first
Adj. P-value=0.044, Chi-square=11.

905, df=2

(55.0, 58.0]

Node 4
Category % n

58 .9 43Success
39 .7 29At risk

1.4 1Failure
Total 9 .8 73

WTW128_first
Adj. P-value=0.006, Chi-square=14.

619, df=2

(58.0, 63.0]

Node 5
Category % n

92 .6 201Success
6.9 15At risk
0.5 1Failure

Total 29 .2 217

WTW218_first
Adj. P-value=0.003, Chi-square=17.

427, df=2

> 63.0

Node 6
Category % n

5.4 2Success
8.1 3At risk

86 .5 32Failure
Total 5 .0 37

<missing>

Node 7
Category % n

0.0 0Success
34 .4 11At risk
65 .6 21Failure

Total 4 .3 32

<= 69.0

Node 8
Category % n

0.0 0Success
9.1 2At risk

90 .9 20Failure
Total 3 .0 22

(69.0, 74.0]

Node 9
Category % n

6.0 3Success
38 .0 19At risk
56 .0 28Failure

Total 6 .7 50

(74.0, 85.0]

Node 10
Category % n

31 .8 7Success
27 .3 6At risk
40 .9 9Failure

Total 3 .0 22

> 85.0

Node 11
Category % n

14 .9 24Success
42 .2 68At risk
42 .9 69Failure

Total 21 .7 161

<= 56.0;  <missing>

Node 12
Category % n

32 .8 21Success
57 .8 37At risk

9.4 6Failure
Total 8 .6 64

> 56.0

Node 13
Category % n

29 .0 9Success
41 .9 13At risk
29 .0 9Failure

Total 4 .2 31

<= 56.0;  <missing>

Node 14
Category % n

64 .7 22Success
32 .4 11At risk

2.9 1Failure
Total 4 .6 34

> 56.0

Node 15
Category % n

42 .6 20Success
55 .3 26At risk

2.1 1Failure
Total 6 .3 47

<= 76.0

Node 16
Category % n

88 .5 23Success
11 .5 3At risk

0.0 0Failure
Total 3 .5 26

> 76.0

Node 17
Category % n

76 .5 26Success
20 .6 7At risk

2.9 1Failure
Total 4 .6 34

<= 60.0;  <missing>

Node 18
Category % n

95 .6 175Success
4.4 8At risk
0.0 0Failure

Total 24 .6 183

> 60.0

Success
At risk
Failure

WTW 220
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1 ≡ Success > 55

2 ≡ At risk 45 ≤ WTW2.. ≤ 55

1 ≡ Failure < 45



Node 0
Category % n

31 .5 169Success
31 .9 171At risk
36 .6 196Failure

Total 100 .0 536

WTW211_first
Adj. P-value=0.000, Chi-

square=297.925, df=6

WTW221_1st_rec

Node 1
Category % n

7.6 14Success
26 .6 49At risk
65 .8 121Failure

Total 34 .3 184

WTW128_first
Adj. P-value=0.039, Chi-square=12.

175, df=2

<= 50.0;  <missing>

Node 2
Category % n

14 .2 20Success
43 .3 61At risk
42 .6 60Failure

Total 26 .3 141

WTW128_first
Adj. P-value=0.005, Chi-square=16.

351, df=2

(50.0, 59.0]

Node 3
Category % n

38 .9 42Success
50 .9 55At risk
10 .2 11Failure

Total 20 .1 108

(59.0, 69.0]

Node 4
Category % n

90 .3 93Success
5.8 6At risk
3.9 4Failure

Total 19 .2 103

> 69.0

Node 5
Category % n

6.5 9Success
20 .9 29At risk
72 .7 101Failure

Total 25 .9 139

<= 69.0;  <missing>

Node 6
Category % n

11 .1 5Success
44 .4 20At risk
44 .4 20Failure

Total 8 .4 45

> 69.0

Node 7
Category % n

10 .8 9Success
32 .5 27At risk
56 .6 47Failure

Total 15 .5 83

<= 69.0;  <missing>

Node 8
Category % n

19 .0 11Success
58 .6 34At risk
22 .4 13Failure

Total 10 .8 58

> 69.0

Success
At risk
Failure

WTW 221
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1 ≡ Success > 55

2 ≡ At risk 45 ≤ WTW2.. ≤ 55

1 ≡ Failure < 45



WTW 248
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1 ≡ Success > 55

2 ≡ At risk 45 ≤ WTW2.. ≤ 55

1 ≡ Failure < 45



WTW 211 WTW 114
WTW 218 WTW 128
WTW 220 WTW 211
WTW 221 WTW 211
WTW 248 WTW 218
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Mathematics: Data and variables



(Very) brief regression lesson

Simple regression: 𝑌𝑌 = 𝑏𝑏0 + 𝑏𝑏1𝑋𝑋

Multiple regression: 𝑌𝑌 = 𝑏𝑏0 + 𝑏𝑏1𝑋𝑋1 + 𝑏𝑏2𝑋𝑋2+ …. + 𝑏𝑏𝑘𝑘𝑋𝑋𝑘𝑘

Logistic regression: 𝑙𝑙𝑙𝑙( 𝑝𝑝
1−𝑝𝑝

) = 𝑏𝑏0 + 𝑏𝑏1𝑋𝑋1 + 𝑏𝑏2𝑋𝑋2+ …. + 𝑏𝑏𝑘𝑘𝑋𝑋𝑘𝑘

𝑝𝑝 = 𝑃𝑃(Success) i. e.
𝑝𝑝

1 − 𝑝𝑝
= Odds of a success
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Mathematics: multinomial logistic regression

Dependent 
variable

WTW211_1st_rec WTW218_1st_rec WTW220_1st_rec WTW221_1st_rec WTW248_1st_rec

n=875 n=895 n=743 n=536 n=234

Predictors n=795 n=811 n=682 n=622 n=492 n=485 n=216 n=202

Sex 0.021 0.016 0.463 0.924 0.69 0.542 0.147 0.135

Language 0.074 0.194 0.004 0.011 0.058 0.399 0.027 0.03

Mmath 0.097 0.026 0.009 0.168 0.203 0.392 0.130 0.427

WTW114_first <0.00001 0.003 <0.001 0.275 0.005 0.58 0.416 0.473

WTW126_first <0.001 <0.001 0.001 0.983 0.02 0.428 0.053 0.045

WTW128_first <0.0001 <0.0001 0.001 0.129 0.108 0.309 0.110 0.374

WTW211_first <0.0001 <0.001

WTW218_first <0.001 0.025
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Descriptive statistics
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WTW 126-128 1 = Safe (WTW 126  ≥ 60) & (WTW 126   ≥ 60)
Categories 2 = Not safe Rest



Crosstabulations
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1 ≡ Success > 55

2 ≡ At risk 45 ≤ WTW2.. ≤ 55

1 ≡ Failure < 45



Crosstabulations
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1 ≡ Success > 55

2 ≡ At risk 45 ≤ WTW2.. ≤ 55

1 ≡ Failure < 45



PHY 255: multinomial logistic regression
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Physics: multinomial logistic regression
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