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Determining the Right Sample Size?

determine the adequate sample size.

tends to involve nonrandom sampling types.

involve random sampling types.
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* Before collecting either qualitative or quantitative data, you should

* Qualitative data collection is less dependent on large sample sizes and

* Quantitative data collection requires larger sample sizes and tends to
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Determining the Sample Size for Nonrandom
Sampling Types

* For qualitative data collection, consider the concept of saturation.

olSaturation is the point at which the data collected begin to yield no new
information.

* If the AMMP! evaluation team interviews teachers about student
barriers to completing math homework, the team might reach a point
at which the teachers identify no new barriers during the interviews.
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Determining the Sample Size for Random Sampling
Types or Purposive Sampling

* This chapter focuses on quantitative data
collection using either random sampling
types or purposive sampling.

* You want to determine the sample size
needed to detect an effect or group ’
difference related to your program. / /
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ldentifying the Unit of Measurement

* The unit of measurement is the level at which you plan to collect data.

* You may need to protect individual identities by focusing on a higher
level.

oBor example, obtaining average measures of classroom or school achievement
rather than test scores of individual students.

=  To work with large populations.
=  To make inferences about classrooms or schools rather than individuals.

=  To protect individual personally identifiable information.
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ldentifying the Sampling Unit

* The sampling unit is the level at which
you identify individuals for the sample.

olCan be the same as unit of measurement
(for example, teachers, students, parents,
administrators).

olCan be larger unit (for example,
classrooms, grades, schools, districts).

oSample the highest level at which
measurements are occurring (for example,
sample schools if students, teachers, and
principals at each school will be
measured).
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Limitations of the Sample Size Workbook?

* The Sample Size Workbook is useful for simple random sampling.

* You should not use the tool for stratified or clustered random
sampling.
olChoosing a sample size in these cases is more complicated.

olMore advanced tools are available to help in these cases. For instance, the
PowerUp! tool is available for free:

=  https://www.causalevaluation.org/power-analysis.html
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https://www.causalevaluation.org/power-analysis.html

Determining the Sample Size Based on Inferential
Statistics

* Methods for determining the appropriate sample size for quantitative
studies are based on inferential statistics.

* There are two main procedures that make up inferential statistics:

olConfidence intervals

o/Hypothesis testing
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Confidence Intervals

* Confidence intervals are calculated for statistics generated from a
sample of a larger population. These intervals depict a range of values
in which the true value for the population would fall a certain
proportion of times.

 Standard practice is to calculate 95 percent confidence intervals.

* When that proportion needs to be high, the range of values is typically
wider and a larger sample size is typically required.
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Hypothesis Testing

* Hypothesis testing involves writing a null hypothesis of no effect:

olA statement that suggests that there will be no difference between a control and
treatment group involved in an evaluation.

e Purpose of hypothesis testing:

o/To determine whether the information in the sample is sufficient to reject the null
hypothesis of no effect.

 All conclusions in inferential statistics may be in error.

* Hypothesis testing is most concerned with the error of rejecting the null
hypothesis when it is true.

olStandard practice is to limit the probability of making an error
of this sort to 5 percent.
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Statistical Power

e Statistical power is the probability of rejecting the null hypothesis
when a particular alternative hypothesis is true.

» Statistical power will increase if the sample size is larger.

 Standard practice is to ensure that statistical power is at least 80
percent.
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Choosing a Procedure to Plan Sample Size

* You can use either confidence intervals or statistical power for planning
the sample size in any type of evaluation.

* Confidence intervals may be more appropriate for descriptive and
correlational designs in which there is no obvious comparison group or

hypothesis of interest.

* However, statistical power is particularly appropriate for QEDs and
RCTs because these designs compare two groups and have a natural
null hypothesis (that the groups are the same on average).
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Continuous and Binary Data

* The next step is to identify the type of quantitative data you will collect
to inform your evaluation questions.

* Although there are many types of quantitative data, this chapter
focuses on the two most common types: continuous and binary.

* Continuous data can take on a wide range of possible values.
ol[Examples: student test scores, years of teaching experience, schoolwide
percentage of students eligible for the National School Lunch Program.
* Binary data can take on only two values.

olExamples: an exam with a pass/fail score, course completion,
graduation, college acceptance.
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Considering How Spread Out the Data Are

* When planning the sample size for an evaluation with continuous data, the
required sample size will usually depend on how spread out the data are.

olDescribed in more detail in Module 7, a standard deviation tells you how spread out
your data are within a given sample.

* Over the next few slides, when the data are continuous, we will discuss
distance in terms of standard deviation units. This will simplify sample size
planning.

o[Note: When there are two groups of interest, calculations will be based on the
assumption that the standard deviation in the two groups is the same.

* We will also use the Sample Size Workbook to calculate sample sizes for
different scenarios.
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Scenario 1: Single Mean
. . . . Confidence Intervals
* Focus first on estimating a single y _ s ror deslied
mean for a CO ntlnuous Va rlable- Desired interval width (in srvi s 0.5 |nterva| Wldth
* Suppose AMMP! parents rate their AIEEE |7 G
satisfaction with their students’ math |pesredintenaluicth in standerd gviaon i os standard
homework completion on a scale of O lraredsamesee a2 deviation here.
percent to 100 percent satisfied.
olThe team assumes that the standard Estimate of true proporton o5
deviation of parent ratings is 4 SR
percentage points.
olThe evaluation team wants to estimate |Eindle e morrion harowe ~
the true averaﬁ.e I"atlng fOr a” AMMP! Proportion of sample in group 1 0.25
parents to within plus or minus 1 Required sample size 705
percentage point.
* The evaluation team finds that they oo =
need 62 parents.
Confidence Intervals Power-Proportion Diff MOdUI e
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Scenario 2: Two Means
* Suppose the evaluation team wants to

compare parent satisfaction of
h(_)mework cor_npletmn between parents Desired interval width (i standard deviation unts) 05 Enter desired
with students in AMMP! and parents — | _ i terval width
with students not in AMMP!. Destes inemeal with oo intervat wi
ol They want to estimate the difference Progorion of sample i rove 075 divided by the
between the true average rating for all T — standard
. L.
AMMP! parents and the true average . . Desired interval width (in percentage points) S 8 deVIat|On and
rating for all non-AMMP! Parents to within |gstimate of true proportion 06 th i
plus Or mlnus 2 percentage pOIntS- Required sample size 577 (S] prOpOr on
. Confidence interval for comparing two proportions Of the Sample
° The team needs to SpeC|fy What . I[E)ets-irec:intfzual width {i: pe.rcentageroints} 26 |n the f”'st
proportion of the sample will be in each [ i resotion in wou 2 05 X
roportion of sample in grou 3 I’OU ere.
group' . Izeqlfjiretd san"flple siile ot [7}{32 g p
olBecause there are fewer students in
AMMP! the team samples 25 percent of  |pesiredinterval with 03
ANIMP (arents and 75 percent of non- S e B
oD’hey need to sample 328 parents. Confidence Intervals Power-Proportion Difl Module
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Scenario 3: Single Proportion
. Confidence Intervals
* Now suppose the t(lelam”wnl ask parents — —
:
to answer ”Yes.” Or .no to the ques¥lon Desired interval width (in standard deviation units) - 0.5
“Are you satisfied with your student’s RIS Ss €2
homework completion?” e e
ol The team wants to estimate the true Proportion of sample in group 1 075
proportion of all parents in the district who featessmeesze 22
are satisfied to within plus or minus 4 T o erce interval for asingle proporton . Sy cladiiag
percentage points. e o
o[With binary data, instead of assuming a feauired samplesie 7 nEerval Wi
standard deviation, the team needs a and estimate
ballpark estimate, of the proportion who  EESiss Gxes e R of true
Wi answer yes. Estimate of true proportion in group 2 0.5 .
roportion of sample in grou L o Ort|0n
= The team assumes that this estimate is 60  frores momese = = Prop
percent. here.
* The team finds that they need to sample eredntene win o3
577 pa rents. Required sample size 168
* Binary data require a larger sample size. Confidence Intervals Power-proportion Dif
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Scenario 4: Two Proportions
* Now suppose the team wants to compare

the proportion of AMMP! parents who
anSWer ”yeS” Wlth the proportlon Of non_ Desired interval width (in standard deviation units) 0.5

Enter desired

Required sample size 62 .
AMMP! parents who answer “yes.” timates o
OD-he team Wwa nts to estlmate the dlfference Desired.interual width-{in standard deviation units) D[}%E; eli Imates o
between the true proportion of AMMP! o e £ dEIE
parents who are satistied and the true breportiens in
proportion of non-AMMP! parents WhoO are [pesired interval width (in percentage paimtg) o 5 the two
SatISfIEd. :stim-ate of true pr.oportion 0.6 groups' and
equired sample size 577

=  The team assumes the proportion of

> T€ ( the proportion
satisfied AMMP! parents is about 70

Confidence interval for comparing two proportiol

€ ou T Lwidth (i : 16

percent, the proportion of satisfied non- E:;'r[fat;";f[‘:je”:'m;o{r't';o":;feg"rff; points) 3 of the sample
AMMP! parents IS abOUt_SO percent, and 25 Estimate of true proportion in group 2 0.5 that will come
percent Of the Samp|e W||| be AMM PI Proportion of sample in group 1 0.25 from rou

pa rents. Required sample size 705 g p

=  The team wants to estimate the difference Confidence interval for correlation one here.
between the proportions to within plus or [E’:S"ed;"tewal' width o
H H pected correlation .
minus 8 percentage points. e s

* The team finds that they need to sample
673 pa rentS. Confidence Intervals Power-Proportion Difi
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Scenario 5: Causal Designs (Part 1)

* Now suppose that the evaluation team wants to make a causal
comparison that applies to the whole district, and so the team will use
power analysis.

* For instance, the team wants to know whether participation in AMMP!
causes an increase in scores on high school math placement tests.

oThe team will compare the average scores of students who participate in
AMMP! with the average scores of those who do not participate in AMMP!.

oThe team must first specify the anticipated average difference between AMMP!
students and non-AMMP! students. The specification should be in standard
deviation units. This specification is known as the

minimum relevant effect size (MRES).3
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Scenario 5: Causal Designs (Part 2)

* The evaluation team also needs to specify the proportion of the
sample that will have participated in AMMP!.

total number of students eligible to participate.
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o[The number of students who will have participated in AMMP! divided by the
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Scenario 5: Causal Designs (Part 3)

* The evaluation team wants to determine the causal impact of AMMP!
participation on high school math placement test scores.

e Students will obtain different scores on the test. The extent of these
differences is called the variation.

* AMMP! may explain some variation in scores but other variables may
also explain variation in scores.

* To determine the required sample size, the evaluation team needs to
estimate the percentage of variation in math scores that can be
explained by other variables.
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Scenario 5: Causal Designs (Part 4)

* In education research, it is common to assume MRES about 0.25.
* Again, assume 25 percent of sample will have participated in AMMP!.

* Finally, assume 60 percent of variance in reading scores can be
explained by other variables.

Power-Mean Difference Enter the effect size,
proportion of variance

explained by the

Effect size (MRES) 0.25

Proportion of variance explained by covariates {sz 0.6 cova riates' a nd the
proportion of sample in group 1 0.75 .

Required sample size 268 proportlon Of the

sample in group 1.

Effect size is the difference between the average scores in the two groups, expressed in

standard deviation units. M Od u Ie
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Now It’s Your Turn?

.

4

* Choose an evaluation question that
you drafted in module 2. Then fill in
the sampling plan.
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Recommended next: Module 5 — Data Quality
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Thank You

Please visit our website and follow us on Twitter

for information about our events, priorities, and research alliances,
and for access to our many free resources.

ies.ed.gov/ncee/edlabs/regions/central/index.asp
@RELCentral
or contact us at
RELCentral@marzanoresearch.com

This presentation was prepared under Contract ED-IES-17-C-0005 by Regional Educational Laboratory Central, administered by Marzano Research. The content does not necessarily reflect the
views or policies of IES or the U.S. of Department of Education, nor does mention of trade names, commercial products, or organizations imply endorsement by the U.S. Government.
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