J-PAL Executive Education Course Exercise 1

Exercise 1: The mechanics of random assignment using MS Excel ®

Part 1: simple randomization

Like most spreadsheet programs MS Excel has a random number generator function.
Say we had a list of schools and wanted to assign half to treatment and half to control

(1) We have all our list of schools.

(x| Exercise 2 dataxls [Compatibility Mode] - Microsoft Excel

B | c D
1 | SchoollD SchoolName Random# T-C
2 (101 Babajipura G.M.M Kumar shala Na_ 1 1
3 1103 Bahajipura Kanya Shala Mo. 3
4 107 Bahajipura Mishra Shala Mo. 7
5 1103 Babajipura Mishra Shala Mo. &
6 112 Babajipura Marathi Mishra Shala Mo. 12
113 Babajipura Kanya Shala MNo. 13
g 114 Babajipura Mishra Shala MNo. 14
8 117 Babajipura Kumar Shala Mo 17
10 (114 Bahajipura Mishra Shala Mo. 18
11 (119 Bahajipura Mishra Shala Mo. 19
12 1120 Babajipura Mishra Shala Mao. 20
13 1121 Babajipura Mishra Shala Mo. 21
14 1125 Babajipura Kumar Shala MNao. 25
15 1126 Babajipura Kanya Shala No. 26
16 |127 Babajipura Mishra Shala Mo, 27
17 (128 Bahajipura Mishra Shala Mo. 25
18 1130 Babajipura Hindi Mishra Shala MNo. 30
19 1131 Babajipura Mishra Shala Mao. 31
20 132 Babajipura Mishra Shala Mo. 32
211201 Fatehpura Kumar Shala Mo 1
22 1202 Fatehpura Mishra Shala Mo 2
23 (209 Fatehpura Mishra Shala Mo 9
24 (210 Fatehpura Kanya Shala Mao. 10
25 1211 Fatehpura Mishra Shala MNe. 11
26 {213 Fatehpura Kumar Shala Mo. 13
271215 Fatehpura Hindi Mishra Shala Mo. 15
28 216 Fatehpura Mishra Shala Mo 16
29 218 Fatehpura Mishra Shala Mo 18
30{219 Fatehpura Mishra Shala Mo. 19
31 /30 M. Sayajigan] Mishra Shala Mao. 1 {center)



Incorporating Random Assignment into the Research Design

(2) Assign a random number to each school:

The function RAND () is Excel’s random number generator. To use it, in Column C,
type in the following = RAND() in each cell adjacent to every name. Or you can type
this function in the top row (row 2) and simply copy and paste to the entire column, or
click and drag.

[=) Exercise 2 dataxls [Compatibility Made] - Microsoft Excel
A B D
1 SchoollD SchoolName
20101 Babajipura G.M.M Kumar shala Mo. 1
3 103 Babajipura Kanya Shala Mo. 3
4 107 Babajipura Mishra Shala No. 7
5 108 Babajipura Mishra Shala No. 8
6 112 Babajipura Marathi Mishra Shala Mo. 12
7113 Babajipura Kanya Shala Mo. 13
8 114 Bahajipura Mishra Shala No. 14
3 117 Babajipura Kumar Shala Mo. 17
10 118 Babajipura Mishra Shala No. 18
11119 Babajipura Mishra Shala No. 19
12 120 Babajipura Mishra Shala No. 20
13 121 Babajipura Mishra Shala No. 21
14 125 Babajipura Kumar Shala No. 25
15.(126 Babajipura Kanya Shala Mo. 26
16 [127 Babajipura Mishra Shala Ne. 27
17 [128 Babajipura Mishra Shala No. 28
18 {130 Babajipura Hindi Mishra Shala No. 30
19131 Babajipura Mishra Shala No. 31
20 132 Babajipura Mishra Shala No. 32
21201 Fatehpura Kumar Shala No_ 1
22 1202 Fatehpura Mishra Shala MNo. 2
23 209 Fatehpura Mishra Shala No. 9
24 1210 Fatehpura Kanya Shala Mo 10
25 1211 Fatehpura Mishra Shala No. 11
26 213 Fatehpura Kumar Shala No. 13
27215 Fatehpura Hindi Mishra Shala No. 15
28 216 Fatehpura Mishra Shala No. 16
29 218 Fatehpura Mishra Shala No. 18
30 219 Fatehpura Mishra Shala No. 1%
311301 M. Sayajiganj Mishra Shala Mo_ 1 {center)

Typing = RAND() puts a 15-digit random number between O and 1 in the cell.

[=) Exercise 2 dataxls [Compatibility Mode] - Microsoft Excel
A B | c D
1 |SchoollD ScheolMame Random# T-C
2 101 Babajipura G.M.M.Kumar shala Ma. 1 0.50541713
3 |103 Babajipura Kanya Shala No. 3 0.53078352
4 1107 Babajipura Mishra Shala No. 7 0.92449524
5 1108 Bahajipura Mishra Shala Mo 8 081342515
6 (112 Babajipura Marathi Mishra Shala Mo. 12 0.59650637
b 113 Babajipura Kanya Shala Mo 13 0 58563987
8 114 Babajipura Mishra Shala No. 14 0.6486176
9 117 Babajipura Kumar Shala No. 17 0.46206529
101118 Babajipura Mishra Shala No. 15 0.15134939
111119 Babajipura Mishra Shala No. 19 0.69772005
121120 Babajipura Mishra Shala Na. 20 083992642
13 121 Babajipura Mishra Shala No. 21 0.85501349
14 (125 Babajipura Kumar Shala No_ 25 0 30572517
15126 Babajipura Kanya Shala No. 26 0.53388093
16 [127 Babajipura Mishra Shala No. 27 0.46003571
17 128 Babajipura Mishra Shala No. 25 0.27464658
18130 Babajipura Hindi Mishra Shala No. 30 0.02073858
191131 Babajipura Mishra Shala No. 31 0.77709404,
20 132 Babajipura Mishra Shala No. 32 0.2362122
21201 Fatehpura Kumar Shala Mo 1 0.91552715
22 1202 Fatehpura Mishra Shala No. 2 0.95669543
23 (209 Fatehpura Mishra Shala No. 9 0.43508217
241210 Fatehpura Kanya Shala Mo. 10 0.62054343
25211 Fatehpura Mishra Shala No. 11 0.17807564
26213 Fatehpura Kumar Shala Mo 13 036389513
27215 Fatehpura Hindi Mishra Shala Mo. 15 0.03446481
28 1216 Fatehpura Mishra Shala No. 16 0 51526526
29218 Fatshpura Mishra Shala No._ 18 0178605671
30 (219 Fatehpura Mishra Shala No. 19 0.04501407
31301 M. Sayajiganj Mishra Shala No. 1 {center} 0.93881649]
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Remedial Education: Evaluating the Balsakhi Program

(3) Copy the cells in Colum C, then paste the values over the same cells

The function, =RAND() will re-randomize each time you make any changes to any
other part of the spreadsheet. Excel does this because it recalculates all values with any
change to any cell. (You can also induce recalculation, and hence re-randomization, by
pressing the key F9.)

This can be confusing, however. Once we've generated our column of random
numbers, we do not need to re-randomize. We already have a clean column of random
values. To stop excel from recalculating, you can replace the “functions” in this column
with the “values”.

To do this, highlight all values in Column C. Then right-click anywhere in the
highlighted column, and choose Copy.

Then right click anywhere in that column and chose Paste Special. The “Paste Special
window will appear. Click on “Values”.

Paste Special 2=l
Paste

oAl " walidation

" Formulas " all exrept borders

(3"  Column widths

5 " Formulas and number Formats

" Comments " Walues and number formats

Operation
& None  Multiphy
 add " Divide
" Subkract

[ skip blarks [ Transpose

Faste Link | [8]4 I Canicel
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Incorporating Random Assignment into the Research Design

(4) Sort the columns in either descending or ascending order of column
C:

Highlight columns A, B, and C. In the data tab, and press the Sort button:

- v RandomizationExercise_balsakhi_dataxls [Col
Home Insert Page Layout Formulas Data Review View Developer Add-Ins
j‘ : ﬁ N 5 5 ~ |_.£J Cannedtions || [aTz ? {
=] =4 = = = | r
= ] = T | Z|A .

3" Pra
Fram From From From Other Existing Refresh
Access Web  Text  Sources~ | Connections All=

Text tc

|| sort || Fiter )
2 Advanced || colume

Get External Data Cannections . Sort & Filter
A2 . £e| sort
i A | B | C | Launch the Sort dialog box to sort F
95 1523 Shaher Vibhag Marathi Mishra Shala MNo. 23 0.2668836 data based on several criteria at
96 |524 Shaher Vibhag Mishra Shala No. 24 0.7536543 Shs
97 |525 Shaher Vibhag Mishra Shala MNo. 25 0.8536455 (@ Press F1 for more help.
98 1726 Shaher Vikhan Mishra Shala Mo 26 0 4859821

A Sort box will pop up.

(=) Exercise 2 datauxls [Compatibility Mode] - Microsoft Excel

A B c D

1 |SchoollD SchoolMame Random# |T-C

2 101 Babajipura G.M_M.Kumar shala No. 1 0.80541713

3 1103 Babajipura Kanya Shala MNo. 3 053078382

4 1107 Babajipura Mishra Shala Mo. 7 0.92449824

5 Babajipura Mishra Shala MNo_ 8

7

8 I“—I\m_dd Level ” X Delete Level H 13 Copy Level I + || @ [thluns‘.. ] My data has headers
190 Column o Sort On Order |
11 Sortby  |Handem= v | [values v\ | smallest to Largest v
12

13

14

16

16

} ; [ ok ] -Cance\
189|137 Dabajpaia whsma onara o, a1 PR
20 132 Babajipura Mishra Shala Mo. 32 0.2362122

21 {201 Fatehpura Kumar Shala Mo. 1 0.91552715

22 1202 Fatehpura Mishra Shala No_ 2 0.95669543

23 |209 Fatehpura Mishra Shala Mo. 8 0.48508217

24 1210 Fatehpura Kanya Shala No. 10 0.62054343

25 21 Fatehpura Mishra Shala Mo. 11 017807564

26 213 Fatehpura Kumar Shala Mo. 13 0.36389513

27 1215 Fatehpura Hindi Mishra Shala Mo. 15 0.03446431
28 1216 Fatehpura Mishra Shala Mo. 16 0.51526826

29 |218 Fatehpura Mishra Shala Mo 18 0.17860571

30 1219 Fatehpura Mishra Shala Mo. 19 0.04501407

31 1301 M. Sayajiganj Mishra Shala Mo_ 1 {center) 09385164918

In the Sort by column, select “random #”. Click OK. Doing this sorts the list by the
random number in ascending or descending order, whichever you chose.
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Remedial Education: Evaluating the Balsakhi Program

There! You have a randomly sorted list.

se 2 dataxls [Compatibility Mode] - Microsoft Excel
A B c D
1 |SchoollD SchoolName Random# |T-C
2 1130 Babajipura Hindi Mishra Shala MNo. 30 0.02073358
3 J215 Fatehpura Hindi Mishra Shala Mo. 15 0.03446431
4 1219 Fatehpura Mishra Shala No. 19 0.04501407
51211 Fatehpura Mishra Shala No. 11 0.17807564,
6 218 Fatehpura Mishra Shala No_ 18 0.17860571
7 118 Babajipura Mishra Shala MNo. 18 0.18134939
8 132 Babajipura Mishra Shala MNo. 32 0.2362122
9 |128 Babajipura Mishra Shala No. 28 0.27464658
10 |125 Babajipura Kumar Shala Ne. 25 0.30572517,
11213 Fatehpura Kumar Shala No. 13 036389518
12 [127 Babajipura Mishra Shala No. 27 0.46003571
134117 Babajipura Kumar Shala No. 17 0.46206529
14 1209 Fatehpura Mishra Shala No. 9 0.48508217
15 1216 Fatehpura Mishra Shala No. 16 0.51526525
16 |103 Babajipura Kanya Shala No. 3 053078352
17 126 Babajipura Kanya Shala Mo. 26 0.53368093
18 |113 Babajipura Kanya Shala No. 13 0.55563957
19 [112 Babajipura Marathi Mishra Shala Mo. 12 0.59650637]
20 1210 Fatehpura Kanya Shala No. 10 0.62054343
211114 Babajipura Mishra Shala MNo. 14 06486176
22 1119 Babajipura Mishra Shala No. 19 0.69772005
23 13 Babajipura Mishra Shala No. 31 0.77709404
24 1101 Babajipura G.WM.M.Kumar shala Ma. 1 0.80541713
25 1108 Babajipura Mishra Shala No. 8 0.81342515
26 120 Babajipura Mishra Shala No. 20 083992642
27 121 Babajipura Mishra Shala No. 21 0.85501349
28 1201 Fatehpura Kumar Shala No. 1 0.91552715
29 107 Babajipura Mishra Shala No. 7 0.92449524
30 1301 M. Sayajiganj Mishra Shala No. 1 {center) 0.93881649
31 (202 Fatehpura Mishra Shala No_ 2 0 95669543

(5) Sort the columns in either descending or ascending order of column C:

Because your list is randomly sorted, it is completely random whether schools are in the
top half of the list, or the bottom half. Therefore, if you assign the top half to the
treatment group and the bottom half to the control group, your schools have been

“randomly assigned”.

In column D, type “T” for the first half of the rows (rows 2-61). For the second half of the
rows (rows 62-123), type “C”

—

[ Exercise 2 dataxls [Compatibility Mode] - Microsoft Excel

A

B

| ScheollD SchoolName

1

2 130
3 |215
4 1219
5 211
6 218
7118
8 |132
9 |128
10125
111213
12]127
13[117
14 |209
16216
16103
17126
18113
19112
20 (210
21114
22 (119
23131
24 [101
25 (108
26 120
27121
28 201
29 (107
30 (301
31202

Babajipura Hindi Mishra Shala Mo 30
Fatehpura Hindi Mishra Shala Mo. 15
Fatehpura Mishra Shala No. 19
Fatehpura Mishra Shala No. 11
Fatehpura Mishra Shala No. 18
Babajipura Mishra Shala No. 18
Babajipura Mishra Shala No. 32
Babajipura Mishra Shala No. 28
Babajipura Kumar Shala No. 25
Fatehpura Kumar Shala No. 13
Babajipura Mishra Shala No. 27
Babajipura Kumar Shala No. 17
Fatehpura Mishra Shala Na_ 9
Fatehpura Mishra Shala No. 16
Babajipura Kanya Shala No. 3
Babajipura Kanya Shala Mo. 26
Babajipura Kanya Shala No. 13
Babajipura Marathi Mishra Shala Mo 12
Fatehpura Kanya Shala No. 10
Babajipura Mishra Shala No. 14
Babajipura Mishra Shala No. 19
Babajipura Mishra Shala No. 31
Babajipura G.M.M.Kumar shala Ma. 1
Babajipura Mishra Shala No. 8
Babajipura Mishra Shala No. 20
Babajipura Mishra Shala No. 21
Fatehpura Kumar Shala No. 1
Babajipura Mishra Shala No. 7

M. Sayajiganj Mishra Shala No. 1 {center)
Fatehpura Mishra Shala No. 2

& D
Random# T-C
0.02073858]T
0034464517
0.04501407§T
0.17807564]T
01786057 1|T
0.18134939)T

0.2362122fT
0274646587
0.30672517T
0.36389518)T
0.46003571)T
0.46206529)T
0485082177
0.51526826QT
0.53073382)T
C

[

C

C

&

&

C

C

C

C

C

C

L

&

C

0.53388093
0.58563957
0.59650637
0.62054343
0 6486176
0.69772005
0.77709404
0.80541713
0.81342515
0.83992642
0.85501349
0.91552715
0.92449524
0.93881649
0 95669543
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Incorporating Random Assignment into the Research Design

Re-sort your list back in order of school id. You'll see that your schools have been

randomly assigned to treatment and control groups

[=) Exercise 2 dataxis [Compatibility Mode] - Microsoft Excel

o] et ot e e = S N (5 E PR T

19

103

1107
1108

112
113

114
117

118

119

120
[121

125
126
127
128

1130
1131
1132
201

202
209

1210
2N
1213

215
216

218
219
1301

B

|SchoollD SchoolName
|101

Babajipura G.M_M_Kumar shala MNo. 1
Babajipura Kanya Shala No. 3
Babajipura Mishra Shala Mo 7
Babajipura Mishra Shala Mo. §
Babajipura Marathi Mishra Shala No_ 12
Babajipura Kanya Shala No. 13
Babajipura Mishra Shala Mo 14
Babajipura Kumar Shala No. 17
Babajipura Mishra Shala Mo. 13
Babajipura Mishra Shala Mo. 19
Babajipura Mishra Shala Mo. 20
Babajipura Mishra Shala Mo. 21
Babajipura Kumar Shala MNo. 25
Babajipura Kanya Shala Mo. 26
Babajipura Mishra Shala Mo. 27
Babajipura Mishra Shala Mo. 23
Babajipura Hindi Mishra Shala Mo. 30
Babajipura Mishra Shala Mo 31
Babajipura Mishra Shala Mo. 32
Fatehpura Kumar Shala Mo
Fatehpura Mishra Shala No_ 2

Fatehpura Mishra Shala MNo. 9

Fatehpura Kanya Shala Mo 10
Fatehpura Mishra Shala MNo. 11
Fatehpura Kumar Shala Mo. 13
Fatehpura Hindi Mishra Shala MNo. 15
Fatehpura Mishra Shala Mo. 16
Fatehpura Mishra Shala Mo. 13
Fatehpura Mishra Shala Mo 19

M. Sayajiganj Mishra Shala Mo. 1 {center)

c

'Random#

0.80541713
053075382
0.92449524
0.81342515
059650637
0.58563987

06436176
046206529
0.18134939
0.69772005
0.33992642
0.85501349
030572517
0.53388093
046003571
0.27464658
0.02073858
0.77709404

0.2362122
091552715
0.95669543
048508217
0.62054343
0.17807564
0.36389518
0.03446481
0.51526826
0.17860571
0.04501407
0.93861643
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o
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Remedial Education: Evaluating the Balsakhi Program

Part 2: stratified randomization

Stratification is the process of dividing a sample into groups, and then randomly
assigning individuals within each group to the treatment and control. The reasons for
doing this are rather technical. One reason for stratifying is that it ensures subgroups
are balanced, making it easier to perform certain subgroup analyses. For example, if you
want to test the effectiveness on a new education program separately for schools where
children are taught in Hindi versus schools where children are taught in Gujarati, you
can stratify by “language of instruction” and ensure that there are an equal number
schools of each language type in the treatment and control groups.

(1) We have all our list of schools and potential “strata”.

Mechanically, the only difference in random sorting is that instead of simply sorting by
the random number, you would first sort by language, and then the random number.
Obviously, the first step is to ensure you have the variables by which you hope to
stratify.

(2) Sort by strata and then by random number
Assuming you have all the variables you need: in the data tab, click “Sort”. The Sort

window will pop up. Sort by “Language”. Press the button, “Add Level”. Then select,
“Random #”.

A B C D E F
SchoollD SchoolName Language Gender Random #
101 Babajipura G.M.M Kumar shala No. 1 Gujarati Kumar 0535898
103 Babajipura Kanya Shala No. 3 Gujarati Kanya 0.795391
107 Babajipura Mishra Shala Mo. 7 Gujarati Mishra 0.38193

Babajipura Mishra Shala Mo. 8 Gujarati Mishra
Babaiir L] hi ich h L] hi [ lic |y

W0 E0 | =@ LR =
=
=5}

i 4| Add Level ” X Delete Level ” 53 Copy Level ” ’ Options... ] My data has headers

11 |119 Column Sort On Order

12 120 | |Sert by Language w Values w AtoZ w
13 |121 | |Thenby [g]

w | |Values w | |Smallest to Largest W

21 |201 [ o ][ concel |

23 |209 Fatehpura Mishra Shala Mo. 9 Gujarati Mishra 0.045004
24 1210 Fatehpura Kanya Shala No. 10 Gujarati Kanya 0.311955
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Incorporating Random Assignment into the Research Design

(3) Assign Treatment — Control Status for each group.

Within each group of languages, type “T” for the first half of the rows, and “C” for the
second half.

A B c D E F
100/132 Babajipura Mishra Shala Mo. 32 Gujarati Mishra 08931975 C
101615 Wadi Mishra Shala MNo. 15 Gujarati Mishra 0.9142383 C
102|615 Wadi Kumar Shala Mo. 13 Gujarati Kumar 09229356 C
103|405 Raopura Kanya Shala Mo § Gujarati Kanya 09285077 C
104|502 Shaher YVibhag Mishra Shala Mo. 2 Gujarati Mishra 09549163 C
105(311 Savyajiganj Mishra Shala No. 11 Gujarati Mishra 0.9595266 C
106|344 Sayajigan] Mishra Shala Mo. 44 Gujarati Mishra 0.968a8854 C
107|347 Sayajigan] Hindi Mishra Shala Ma. 47 Hindi Mishra 00163449 T
108|332 Sayajigan] Hindi Mishra Shala Mo. 32 Hindi Mishra 01528766 T
109|342 Savyajigan] Hindi Mishra Shala Mo_ 42 Hindi Mishra 02646791 T
110|215 Fatehpura Hindi Mishra Shala Mo. 15 Hindi Mishra 03142377 T
111|326 Savyajigan] Hindi Mishra Shala Mo. 26 Hindi Mishra 04291559 T
112638 Wadi Hindi Mishra Shala Mo. 38 Hindi Mishra 06772441 C
113/130 Babajipura Hindi Mishra Shala Mo. 30 Hindi Mishra 07053783 C
114|315 Sayajigan] Hindi Mishra Shala Mo_ 15 Hindi Mishra 0.7955641 C
115626 Wadi Hindi Mishra Shala Mo. 26 Hindi Mishra 0.8918818 C
116|346 Sayajigan] Hindi Mishra Shala Mo_ 46 Hindi Mishra 0.9051467 C
117|303 M. Sayajigan] Marathi Mishra Shala Mo 3 Iarathi Mishra 00354843 T
118|523 Shaher Vibhag Marathi Mishra Shala Mo. 23 Marathi Mishra 01834626 T
119|409 Raopura Marathi Mishra Shala No. 9 Iarathi Mishra 0.7676874 T
120611 Wadi Marathi Mishra Shala MNo. 11 MMarathi Mishra 0.8847487 T
121|329 Sayajigan] Marathi Mishra Shala Mo. 29 Marathi Mishra 08992905 C
122112 Babajipura Marathi Mishra Shala No. 12 Iarathi Mishra 09430188 C
123|327 Sayajigan] Marathi Mishra Shala MNo. 27 farathi Mishra 09515261 C
124|617 Wadi Marathi Mishra Shala Mo. 17 MMarathi MWishra 0.9643493]C
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