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Warm-up exercise: “catch the possible error” 

•  “We will do a 2% sample for national coverage but 
we want district-specific knowledge of kids’ learning, 
so we will do 5%.” 

•  “We will sample 50 schools.  1 must be a special 
needs school, 5 must be a private school.” 

•  “We want to compare public and private schools, 
let’s do a random sample of schools.” 
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Agency’s drive on outcomes, evaluation 
Why/what measure? 

•  We all know this, so… just 3 bullet points 
•  It is particularly the confluence of: 

–  Evaluation strategy 
–  Ed sector strategy 

•  Ed sector strategy Goal 1: learning outcomes, Goals 
2-3: access, different topic 

•  Evaluation strategy: measure it, with rigor (“proof”) 
•  So: measure learning outcomes 
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Sampling? 

•  Why sampling? 
•  Do you have to drink whole 2-gallon pot to know how 

salty the soup is? 
•  Lower the cost of knowing characteristics of a 

population, such as fluency (saltiness) levels 
–  As compared to measuring EVERYONE (drinking whole pot) 
–  Measuring everyone is expensive (and sometimes 

destructive! – soup is gone if you drink it all) 

•  Purpose is to select representative individuals so as 
to allow generalization back to the total population 

•  If cannot generalize (not representative), no good 



Sampling 

•  Why random? 
–  Surest way to ensure representativeness 

•  Why not get representativeness by saying “choose 
some males, some females, some urban, some 
rural?” 
–  Cannot know all the important characteristics ahead of time, 

cannot enumerate them all (what else would you add?) 
–  If sample is large enough, usually don’t need to anyway, 

you’ll get enough women by luck of the draw, IF the sample 
is properly random 

–  We don’t know our unconscious biases, also we don’t know 
how characteristics distributed… maybe urban are more 
male, etc. 

 



“Real” way to figure out sample sizes - 1 

•  It only depends on two things: 
–  How sure (“confident”) you want to be of what you are 

saying 
–  How variable the actual population is 
–  And does NOT depend on population, except for small 

populations 

•  Recall all in a sample you never know the real or 
underlying value (in the population) 

•  All you know is a confidence interval for that value 
•  Using sample can never say “the pass rate is 53%” 
•  All you can say is something like “we are 95% sure 

the pass rate is between 51% and 55%” 
•  If the interval is very narrow and the confidence high 

it is ok to just say the central number 



“Real” way to figure out sample sizes - 2 

•  Now, back to figuring out sample size: 
•  A 95% confidence interval is approximately 

•  This thinggie is called the “plus or minus factor” (not 
a technical term!) 

•  So all you need to know is what is the “plus or minus 
factor” and what is the SD (variability) of the variable 
in question, and you work out the sample size: 
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“Real” way to figure out sample sizes - 3 

•  Example from Ghana 
•  NEA testing approach 
•  Currently do a regional and national sample 
•  Question: how big a sample if we want to know how each 

district is doing? 
•  We know SD is 60 or so1 

•  At district level all we care is whether we are performing 
really bad, bad, medium, good, or really good: “95% sure 
our pass rate is within 20 to 30 vs 60 to 70” for instance 

•  So, “factor” only needs to be 5 or so 
•  Thus: sample size = (2*60/5)^2 or, with 30 kids per school, 

20 schools 
•  Note we NEVER used the population size, or any % rules 

of thumb; they do NOT work 
1Technicality: Actually that is the “augmented SD” to correct for design effect 



Couple of points to note   

•  This would apply in ALL districts 
•  So you’d need 3400 schools in the sample! 

•  Nonetheless, 20 per district is not bad 
•  And if you wanted just a rough guide nationally, and 

you did a pure random sample 20 schools (600 kids) 
would do…  
–  (In reality for a national sample you’d want a tighter 

confidence interval, so probably 50 schools or so.) 
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What about “all or nothing” behaviors? - 1 

•  For report-oriented monitoring we want to focus on 
“all or nothing” behaviors 

•  And mostly at classroom or school level, not kid level 
•  Simpler to measure, more sure, etc. 
•  In reading: 

–  Do all kids have books (Yes or No!) 
–  Is the teacher following teaching protocol? (Yes or No!) 
–  Are kids meeting a fluency target? (Yes or No) 
–  Are teachers asking all kids to read aloud at least 1 minute 

per two weeks? (Yes or No) 

•  Problem is that estimating average for Yes / No 
requires very large sample size… 



What about “all or nothing” behaviors? - 2 

 

•  Why such large sample sizes? 
•  Recall:  

•  Problem is that “Yes/No” factors make SD huge, thus 
makes the sample needed huge 

•  Imagine population where 50% of teachers do practice 
reading.  That’s the average.  But in reality half are at 
0, half are at 1.  No one person is 0.5. 

•  So, the mean is 0.5, but every specific person is at 0 or 
1 so the SD from the mean is huge 

•  Sample size needed is 1100 teachers even with a wide 
“plus or minus” factor!! 

•  That’s VERY costly to sample! 
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Issues with “All or nothing” measurement 

Lots of people 
here, at 0 
(actually all on 
top of each 
other) 

0 1 

Lots of people 
here, at 1 
(actually all on 
top of each 
other) 

“All or nothing” world 

Average is at 
0.6 or 60% but 
recall no one is 
average, and 
distance to 0 
and 1 is huge, 
so variability is 
“exaggerated” 

People spread out and many 
closer to the average, so 
variability not so high 

0 1 “Continuous” world 

People spread out and many 
closer to the average, so 
variability not so high 
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LQAS to the rescue! - 1 

•  Motivating questions 
•  Thought experiment: coin with 2 heads 
•  Test whether it really does have 2 heads (assuming 

you can’t see both sides!) 
–  If you have a sample of just 3 tosses and you got a tail, was 

that sample size large enough in retrospect? 
•  What does that say about one simple strategy for inspection if 

the goal is 100% compliance??? 
–  But, how many tosses without ever seeing a tail would you 

need to conclude, yep, it seems to have two heads 

•  Now suppose someone told you the coin was 60% 
weighted towards heads.  What kind of sample size 
would you need to see if that is true? Intuition? 



LQAS to the rescue! - 2 

•  So: 
•  Testing for compliance, when compliance is 

supposed to be high, can require less sample size 

•  That’s the key insight of LQAS 
•  It is useful to test for compliance with Yes, No things 
•  One more point:  

–  In declaring a school non-compliant you face two risks 
–  If you declare it non-compliant, but it is, you waste money 

helping it 
–  If you declare it compliant but it is not, you put the children at 

risk 
–  Those two risks are called “total risk” and you want to 

minimize this 



LQAS to the rescue! - 3 

•  So, all you need is to know what is your range of 
compliance: 

•  For example: If more than 90% consider compliant, if 
less than 65% consider non-compliant, so as to avoid 
risk of mis-classifying 

•  Once you have those ranges, you can use pre-
determined sample sizes, and pre-determined 
decision rules 

•  And you need to consider the notion of a 
“supervisory area.” 
 



LQAS to the rescue! - 4 

•  So, the process is: 
•  To supervise an area (whatever, school, district or 

region) visit n schools (or sample n kids), and if more 
than t are “defective” then you have non-compliance 
and you need more intervention in that school or 
district 

•  Or if n-t or more “non-defective” then you accept the 
school (or set of schools) as “good” and not needing 
help 

•  So you can get tables like the following (see at the 
end) 

 
 



LQAS to the rescue! - 5 

•  In understanding the table, note that the range is key 
•  The lower level is the level below which we’d be 

totally sure we’d want to intervene 
•  The upper level is the level above which we’d not 

want to intervene, because intervening is costly after 
all 

•  The “decision rule” or the number you want to see 
reading: if you get these many OR MORE reading, 
then you “accept” the school as high-quality… 

•  This number (the “decision rule”) is calibrated so as 
to balance out the two risks (so if the range is 0.9 to 
0.6, it balances those two and is “sort of” at 0.75) 

 
 



LQAS to the rescue! - 6 

•  Finally, it should be noted that this is a monitoring 
technique, mostly 
–  If a project or campaign is going to reach an end-of-project 

goal, it better monitor, though, so monitoring is key 

•  However, the exercise will show that one can also 
use this technique to develop baseline estimates 

•  The rest of the explanation is in the actual exercises, 
described in various Word and Excel files available 
from the EdData II project in the relevant sections of 
the web site http://www.eddataglobal.org. 

•  For other ranges one can generate similar tables. 
•  BUT: note that for the exercise in question we will use 

the following table 

 
 
 

 



Pre-set decision rules based on LQAS methodology 
Compliance or 
performance 
thresholds For total risk < 0.10 For total risk < 0.15 
Upper Lower 

Optimal 
sample size 

Decision 
rule 

Optimal 
sample size 

Decision 
rule 

0.95 0.65 15 13 13 11 
0.90 0.60 20 16 15 12 
0.85 0.55 23 17 18 13 
0.80 0.50 25 17 20 14 
0.75 0.45 27 17 21 13 
0.70 0.40 28 16 22 13 
0.65 0.35 29 15 23 12 
0.60 0.30 29 13 24 12 
0.55 0.25 27 11 21 9 
0.50 0.20 26 9 20 7 
0.45 0.15 23 7 18 6 
0.40 0.10 20 5 15 4 
0.35 0.05 15 3 13 3 


