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Chrystelle Nare
STEM vs. non STEM majors academic performance at Georgia Tech

Throughout college, and after changing majors from non-STEM to STEM; I always
wondered if non STEM majors really performed better in school; so I decided to do try to
compare the average GPAs that these two categories of majors were getting. In order to
do so, I used data from the Georgia Tech Institutional Research and Planning website,
and looked for the grades awarded to each majors for the spring and summer semesters
2015.

The non STEM majors (Group 1) used include Business , Public Policy, modern
Languages, Literature, Media & Communication , International Affairs; History ,
technology , and society ; Economics, Public policy, Industrial design , City Planning, and
Music; the STEM majors (Group 2) used include : Architecture, Building Construction ,
Computer Science (College of Computing), Aerospace Engineering , Biomedical Engineering ,
Chemical & Biomolecular Engineering , Civil & Environmental Engineering, Electrical & Computer
engineering , Industrial & Systems Engineering , Materials Science & Engineering, Mechanical
Engineering , Polymer & Fiber Engineering , applied physiology , Biology, Chemical &
Biomolecular engineering , Computer Science (college of Science) , Earth & Atmospheric Science
, Mathematics, Physics , and Psychology.

The data given on the website is a collection of letter grades given to students from each
majors during a specific term. I chose used A,B,C,D and ignored the S, U, I, W, and V because
they’re not usually taken into account when calculating the final GPA. In order to test and
compare the data from both groups, I converted them into useful numbers. To calculate the
average GPA of each majors, I used the GPA scale and assighed numbers to the letters obtained
by students: A=4 ,B=3,C=2,D=1,F=0. For each majors, I multiplied the number of
students that received an A by 4, the number of students that receivedaB by 3; aCby2,aD
by 1 ,an F by 0, and added up all the numbers. I then divided this sum by the total number of
students that received these grades to have a GPA for each majors.



Group 1 (non Stem) major GPAs

NON STEM SPRING
A B C

BUSin 4846 2164 498
publ. pol 550 265 50
modern lang 1243 348 82
litmc 2151 761 143
int aff 519 316 99
histts 743 382 115
Econ 786 482 183
industr design 509 220 16
city plan 290 112 16
Music 618 53 10

Group 2(STEM ) major GPAs

STEM As B C
MAJORS

architec

t 826 377 53
bldg

constr 327 62 14
comp.

cs. 6097 2544 927
AE 1446 644 370
BME 1000 669 242
CBE 552 550 265
CEE 1162 622 223
ECE 3665 2087 657
IE 1899 1467 467
MSE 771 607 237
ME 2808 1551 582
PFsE 68 34 10
app

physiol. 875 453 109
bio 633 409 137
CBE 45 38 34
) 181 8 0
EAS 332 301 112
Math 2207 1551 839
phis 895 700 424
psych 992 502 162

1

13

259
87
56
79
41

117

138
52

150

26
29

o

305
161
42

01

10
16
20
23
32

avg

277
57
29
25
21
91
65
20
78

10

(o]

216

103

17
GPA

47

10
30
12
16

o O w v

SINGLE GPAS
3.52
3.54
3.66
3.61
3.36
3.42
3.34
3.64
3.65
3.88
3.56

SUM.

3.57

3.73

3.38

3.28

3.28

3.04

3.38

3.38

3.24

3.22

3.33

3.41

3.46

3.34

2.80

3.96

3.26

3.02

2.93

3.41

3.32

SUMM
A
1440
41
580
339
382
434
123
135
31
459

421

69

1869
217
279
163
141
531
533
125
472

221
71
23
29
31

508
92

186

143

629
123
133
131

77
384
279
122
268

74
27
34

25
284
79
76

398
21
150
16
48
192
71
36
13
44

197
59
40
83
21

147

159
33

123

20

12

139

56
19

61

19
32

48
14

68

15
21

20
51

62

O ON O W!m

41
27

=
N

O O L O Ul O W b~

_ O R O K

37
16

GPA

SINGLE
GPAs

w o r B U1 O OO B

3.70

3.77

3.45
3.30
3.40
3.03
3.48
3.28
3.19
3.26
3.18
3.10

3.59
3.58
3.06
4.00
3.33
3.17
2.76
3.49
3.36

3.70
3.57
3.73
3.73
3.85
3.53
3.44
3.69
3.63
3.88
3.68



After obtaining the GPAs for both group, I used R to obtain a graph to find out if the
samples were normally distributed and I concluded that they were judging by the shapes or the
graphs.

Histogram of STEM
Histogram of NONSTEM
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My first step in the comparison process was to use R to find the five number summary for

both groups and construct box plots.
GROUP 1 (non STEM):

Min. 1st Qu. Median Mean 3rd Qu. Max.

3.340 3.528 3.635 3.618 3.708 3.880
Group 2 (STEM):
Min. 1st Qu. Median Mean 3rd Qu. Max.

2.760 3.188 3.330 3.338 3.465 4.000
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From the boxplots, I noticed that even though the highest and lowest GPAs are found in STEM
majors, the mean of STEM majors, the First quartile, median, and third quartile of the GPAs are
all less than the ones found in non STEM majors. So I deducted that the GPAs tend to be lower
in stem majors.



My next step was to do a 95% confidence interval for the mean of Stem majors. To obtain
the needed data such as variance and standard deviation , I used R .

a = 0.05
X =3.338
n=40
=0.272
Z0.05/2 =1.96

Lower bound = X - zo. 05/27 = 3.338-1. 96*‘712 = 3.2537

Upper bound = X + zo. 05/2*— = 3.338+1. 96*0272 = 3.4223

Cl for STEM mean= [3.2537,3.4223]

Then I repeated the same process for non STEM majors :

a = 0.05
X =3.618
n=20
0 =0.152
Zo.052=1.96
Lower bound = X - Zoosrz+ = = 3.618-1, 96*0 152 _ 3549
0.152

Y, - *__ * 2 —_
Upper bound = X - zo.052 = 3.618+1.96 wor = 3.687

Cl for non-STEM mean=[3.549,3.687]

After obtaining this data, I conducted a two population hypothesis test.

-

Parameter : mean
2. Hypothesis : p1 (non STEM) , p2 STEM)
HO :pl = p2
H1 :pul>p2
3. Test statistics:
X1—X
7= 1—X2
o1, o3
_+_
nig np



4. Reject Howhen :

5. Calculate :

%= 3.618

n; — 20

02=0.0248

%,=3.338

N, = 40

63=0.0742
0.28

Z= = 5.03
0.0556

Decision: 5.03 > 1.65 ; So, we reject Ho.
Calculate p-value :
P (Z>z0)=245%10""

N

0.05 > 2.45*1077
So we reject Ho.
Because the Z value found is large, the probability that Ho is true is very small, so therefore we reject Ho.

We can conclude that non STEM majors tend to have a higher GPA , and therefore perform better than
STEM majors.



